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Learning Time Series Data Visualization with R’s tsplot() Function

The Essential Role of Time Series Visualization in R

Visualization is arguably the most fundamental and critical step in any robust time series analysis.
Whether you are tasked with forecasting financial markets, monitoring environmental data, or
tracking commercial key performance indicators (KPIs), a well-executed plot instantaneously
reveals essential underlying characteristics. These characteristics include overall trends, cyclical
seasonality, unexpected anomalies, and structural changes--all of which are often obscured when
relying solely on numerical summary statistics. The R programming language provides a powerful

environment for handling such sequential data, but among its many tools, the tsplot() function
stands out as a highly effective and straightforward method for generating clean, focused time
series graphs.

While general plotting functions available within base R plotting packages are capable of charting

sequential data, tsplot() is uniquely optimized to work with time series objects. This specialization
significantly simplifies the process of labeling axes, managing temporal indices, and correctly
interpreting observation order. The function is housed within the comprehensive astsa package, a

library widely utilized by statisticians and data scientists for advanced applied statistical time series
analysis. By leveraging the specific capabilities of tsplot(), analysts can streamline the transition
from raw, sequential data points to highly informative visualizations, thereby gaining an immediate
and intuitive understanding of temporal dynamics.

Deconstructing the tsplot() Function and Core Syntax

The primary design philosophy behind the tsplot() function is simplicity and efficiency. It enables
users to produce high-quality visualizations with a minimum of required arguments. When provided
with data, the function intelligently attempts to interpret input, defaulting to a sequential index for
the time axis if an explicit time variable is not supplied. However, the true utility of tsplot() is its
flexibility; it accepts numerous optional arguments that allow for extensive customization,
integrating seamlessly with many established conventions borrowed directly from standard R
plotting capabilities.

The basic functional syntax for tsplot() focuses primarily on the vectors representing the data
series to be charted. Mastering these core arguments is essential for producing visualizations that
are both accurate and aesthetically pleasing:

tsplot(x, y=NULL, main=NULL, ylab=NULL, xlab="Time', ...)
The most common and necessary parameters for typical usage are defined below:

X, y: These arguments define the numerical data comprising the time series. If only the x variable
is supplied, tsplot() automatically assigns sequential indices (1, 2, 3, and so on) to the x-axis,
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implicitly assuming uniform time steps between observations. If both x (typically a vector of dates
or time stamps) and y (the measured values) are provided, x explicitly governs the coordinates of
the horizontal axis.

main: A character string utilized to set the primary title, displayed prominently at the top of the
generated plot.

ylab: A character string dedicated to labeling the vertical (y) axis, which typically represents the
magnitude of the measured variable.

xlab: A character string used for labeling the horizontal (x) axis. By default, this value is set to
'Time', acknowledging the function's specialized purpose in handling temporal data.

It is important to note that tsplot() operates as an adaptable wrapper around general R plotting
functions. This structural design means that analysts can pass almost any argument valid in
standard base R plotting calls--such as parameters controlling line type (lty), line color (col), point

symbols (pch), or axis boundary limits (xlim, ylim)--directly into tsplot(). This capability ensures
that the visual presentation of the time series graphic can be refined to meet precise reporting
standards.

Installation and Setup: Preparing the astsa Environment

To successfully utilize the robust capabilities of the tsplot() function, it is a prerequisite that the
containing library, the astsa package, is correctly installed and loaded into your current R session.

Since the astsa package is not included in the default installation bundle of R, a one-time
installation procedure must be completed. Attempting to call tsplot() without first installing this
dependency will invariably result in a function not found error.

If this is your first time using the necessary tools, you must execute the following command directly
in your R console. This instruction initiates the process of fetching the package from the
Comprehensive R Archive Network (CRAN) and integrating it into your local R environment:

install.packages(‘astsa’)

Following the successful installation, the final setup step is to load the package into your current
working session. This must be performed every time you start a new R session in which you intend
to use tsplot() or any other function provided by astsa. Loading the package via the library()
function ensures that R correctly maps and recognizes the specific function calls you are
attempting to execute.

Practical Application: Generating Reproducible Time Series Data

To effectively demonstrate the versatility and power of tsplot(), we will first construct a realistic,
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hypothetical dataset. This example simulates 100 days of recorded sales figures from a retail
environment. The dataset will adhere to the standard structure of real-world time series data,
containing two crucial components: the date of the observation (the temporal index) and the
corresponding sales volume (the measured variable).

The following code snippet is used to generate this sample data frame. A critical inclusion here is
the set.seed() function. Using this function guarantees that the random data generation process is
entirely reproducible; regardless of how many times you execute this code, the exact same sales
values will be generated. This ensures consistency and reliability in the plotted results, making the
example easy to follow:

#make this example reproducible
set.seed(12)

#create dataset
df <- data.frame(date = as.Date("2024-01-01") - 0:99,
sales = runif(100, 10, 500) + seq(50, 149)"2)

#view head of dataset
head(df)

date sales

1 2024-01-01 2543.987
2 2023-12-31 3011.710
3 2023-12-30 3175.885
4 2023-12-29 2950.997
52023-12-28 3008.981
6 2023-12-27 3051.609

With our data frame, df, successfully prepared, we can proceed to generate our first basic time
series visualization. For a preliminary or quick overview, we can pass only the sales data (the
dependent variable) to the tsplot() function. When executed in this simplified manner, the function
defaults to using a simple sequence index for the x-axis, representing the order of observation
(from 1 to 100). This approach provides a rapid assessment of the general trend and shape of the
sales series over time, although it lacks explicit chronological labels.

library(astsa)

tsplot(df$sales)

Executing the code snippet above results in the following initial time series graphic:
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As clearly demonstrated by this initial output, the y-axis accurately reflects the sales magnitude
derived from the sales column. However, because we did not explicitly define the x-axis variable,
tsplot() automatically generated a sequential range of 'time' values running from 0 to 100. While
this is adequate for visually identifying the general shape and upward trajectory of the series, for
any rigorous analytical reporting, it is essential that the horizontal axis accurately reflects the actual
dates of measurement.

Achieving Chronological Accuracy with Explicit Date Variables

To enhance the interpretability of our visualization, especially when working with complex datasets
that may involve irregular sampling intervals or missing data, it is crucial to use the actual date
variable as the explicit x-axis input. To instruct tsplot() to correctly map the recorded sales data
against its corresponding dates, we must explicitly provide the date column as the first argument,
immediately followed by the sales column as the second argument.

This modification is vital because it ensures that the time scale is accurately and proportionally
represented, thereby grounding the observed fluctuations in a precise temporal context. This dual-
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input method is considered standard and best practice when creating sophisticated time series
visualizations utilizing date objects in the R programming language. This approach elevates the
plot beyond simple sequential indexing to a robust, chronologically accurate representation.

library(astsa)
#create time series plot of date vs. sales

tsplot(df$date, df$sales)

After successfully executing this revised code, the following, significantly more informative, time
series plot is generated:
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Observe the substantial improvement: the x-axis now correctly utilizes the chronological range of
actual dates derived from the date column of the data frame. This visualization is exponentially
more useful for analytical purposes, as it directly connects the observed sales performance to
specific points in time, providing a clear, professional, and precise representation of the time series
data.
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Customizing Plot Aesthetics for Publication and Reporting

While the previous plot accurately charts the data, it relies on generic default labels derived directly
from the variable names (e.g., "df$sales"). For any visualization intended for formal reports,
professional presentations, or academic publication, it is essential to replace these defaults with
descriptive titles and informative axis labels. The tsplot() function facilitates immediate
customization of these elements through the use of the xlab, ylab, and main arguments, which
override the function's default settings.

By strategically employing these arguments, we dramatically enhance the plot's overall readability,
ensuring that the audience instantly comprehends what metric is being measured on both axes
and the central subject of the graphic. This crucial step transforms the output from a quick
exploratory visualization into a sophisticated and self-explanatory piece of data communication. As
previously noted, these extensive customization options are available because tsplot() efficiently
builds upon the foundational capabilities of base R plotting.

We can apply these necessary customizations using the syntax below, specifying a clear title and
highly descriptive labels for both the date and sales variables:

library(astsa)

#create time series plot of date vs. sales with custom labels
tsplot(df$date, df$sales, main='"Daily Sales Figures Over 100 Days', xlab='"Date of Observation’,
ylab="Total Sales Volume (USD))

The resulting final customized output clearly demonstrates how powerful simple arguments can be
in producing a polished, professional visualization suitable for virtually any analytical context:
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Date vs Sales
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The x-label, y-label, and overall plot title are now precisely customized as specified, maximizing
clarity and interpretability. Analysts are strongly encouraged to adopt this practice of using
descriptive, context-specific labels for all their time series plots to ensure maximum communication
effectiveness.

Additional Resources for R Visualization

The following resources provide tutorials on performing other common visualization and data
manipulation tasks in R, particularly focusing on advanced plotting techniques using the widely
popular ggplot2 package:

A Complete Guide to the Best ggplot2 Themes

The Complete Guide to ggplot2 Titles

How to Create Side-by-Side Plots in ggplot2

<l--
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