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The ability to visualize statistical relationships is fundamental to data analysis. In the context of

statistics, determining the Line of Best Fit, often known as the regression line, is crucial for
understanding how two variables interact. This line represents the best linear approximation of the
relationship between an independent variable (x) and a dependent variable (y) in a scatter plot. By
minimizing the sum of the squared errors--a process known as Ordinary Least Squares (OLS)--the
line provides a clear, quantitative summary of the correlation, allowing analysts to infer causality or
predict future outcomes based on established trends. Plotting this line within the statistical
environment of R is a routine, yet powerful, step in exploratory data analysis and hypothesis
testing.

In R, the process involves two primary stages: first, fitting a statistical model to the data, and
second, overlaying the resulting regression line onto a graphical representation of the raw data
points. For fitting the model, we utilize the powerful built-in function | () , which stands for linear
model. This function calculates the intercept and slope coefficients that define the line of best fit.
Once these parameters are established, the line can be plotted. R offers flexibility through its
plotting systems; the native graphical system, often referred to as Base R, uses functions like
pl ot () and abl i ne(), while the popular extension package ggplot2 provides a grammar of
graphics approach using layers like geom poi nt () and geom snoot h() .

A well-plotted Line of Best Fit serves two major analytical purposes. Primarily, it offers an

immediate visual check of the relationship's strength and direction--is the correlation positive or
negative? Is the data tightly clustered around the line, indicating a strong fit, or widely dispersed?
Secondly, it provides the foundation for prediction. If the model is deemed robust, the equation
derived from the line allows researchers to input new values of the independent variable (x) and
estimate the corresponding value of the dependent variable (y). Understanding how to implement
this visualization effectively in R is a core skill for any data practitioner.

Prerequisites for Statistical Plotting in R

Before diving into the specific code implementation, it is essential to ensure that the necessary
data structures and packages are available. For simple linear regression, the data must consist of
paired observations for two variables, typically stored as vectors or within an R data frame. While
Base R functions are immediately accessible upon launching the R environment, utilizing the
agplot2 package requires an extra step: installation and loading. This package, developed by
Hadley Wickham, has become the industry standard for creating elegant and highly customizable
statistical visualizations.

If you are using Base R, the functions pl ot () and abl i ne() are part of the default installation,
making the plotting process straightforward and requiring no external library calls. However, if you
opt for the more aesthetically advanced ggplot2 framework, you must first verify its presence in
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your R library. If not installed, use i nst al | . packages(" ggpl ot 2") . Crucially, before running any
plotting code using ggplot2 functions, the library must be explicitly loaded into the current R
session using the command i br ary(ggpl ot 2) . Neglecting this step will result in errors when
attempting to call functions like ggpl ot () or geom snoot h() .

Regardless of the chosen method, the underlying mathematical model must be generated first
using | () . This function uses a formula syntax where the dependent variable is specified on the
left of the tilde ("~") and the independent variable on the right (e.g., y ~ x). The output of | m() is a
linear model object containing all the coefficients and diagnostic information. When passed to
graphical functions like abl i ne() or used within geom snoot h(), this model object provides the
necessary parameters to draw the precise Line of Best Fit.

Method 1: Utilizing Base R for Simple Regression Plots

The Base R plotting system provides a quick and efficient way to generate statistical graphs, ideal
for rapid prototyping and initial data exploration. This method relies on two core functions working
in sequence. First, the pl ot (x, y) function generates the initial scatter plot, mapping the raw data
points onto the coordinate system. Second, the abl i ne() function is used to add straight lines to
an existing plot. By integrating the | n{) function directly within abl i ne(), we can compute and
draw the regression line in a single, concise command.

The syntax is remarkably streamlined, demonstrating R's power for compact statistical operations.
The expression abline(l m(y ~ x)) performs the calculation of the linear model coefficients
(slope and intercept) for predicting 'y' based on 'x', and then immediately uses those coefficients to
draw the line onto the most recently created plot window. This method is highly popular among R
users for its speed and minimal code overhead. It is the definitive approach when quick
visualization of a linear relationship is the primary goal, without the need for intricate layering or
highly customized themes often associated with more complex visualization packages.

It is important to remember that abl i ne() is an additive function; it must follow a base plotting
command like pl ot () . If executed independently, it will generate an error because it requires an
active graphical device to draw upon. This reliance on sequential command execution is
characteristic of the Base R graphics model, where plots are built up piece by piece through
consecutive function calls.

You can use one of the following methods to plot a line of best fit in R:
Method 1: Plot Line of Best Fit in Base R

# Create the initial scatter plot of the relationship between x and y
plot(x, y)
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# Add the line of best fit (linear regression model) to the scatter plot
abline(Im(y ~ x))

Method 2: Plot Line of Best Fit in ggplot2

library(ggplot2)

# Create scatter plot and overlay the line of best fit using geom_smooth
ggplot(df, aes(x=x, y=y)) +

geom_point() +

geom_smooth(method=Im, se=FALSE)

The following comprehensive examples illustrate how to apply each method practically to a defined
dataset, demonstrating the versatility of R's visualization capabilities.

Detailed Example 1: Implementing the Base R Approach

To demonstrate the Base R method, we will first define a simple synthetic dataset consisting of
eight paired observations. This allows us to clearly observe the relationship between the
independent variable 'x' and the dependent variable 'y'. Once the data vectors are created, we
proceed directly to the plotting commands. The pl ot () function initializes the graph, automatically
setting the axes ranges based on the input data. This initial plot shows only the raw data points,
which visually suggest a strong positive correlation, but do not yet quantify the linear trend.

The critical step follows with the use of abl i ne() combined with | n{) . By passing the linear model
object directly to abl i ne(), R efficiently calculates the best-fitting line using the Ordinary Least
Squares criterion and draws it over the existing scatter plot. This resultant visualization
immediately clarifies the linear relationship and provides the observer with the central trend around
which the data points cluster. This method is highly efficient for quickly generating professional-
looking statistical graphics.

Below is the code demonstrating the definition of the data and the execution of the plotting
commands required to generate the initial graph. This simple implementation yields a highly
informative visualization necessary for confirming the assumptions of Linear Regression and for

interpreting the strength of the association between the variables.

The following code shows how to plot a line of best fit for a simple linear regression model using
Base R:

# Define the data vectors for the independent variable (x) and the dependent variable (y)
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x<-¢(1,2,3,4,5,6,7,8)
y<-¢(2,5,6,7,9, 12, 16, 19)

# Create the initial scatter plot of x versus y
plot(x, y)

# Add the calculated line of best fit to the scatter plot
abline(Im(y ~ x))

10

Advanced Styling and Coefficient Calculation in Base R

While the initial Base R plot is functional, R provides extensive graphical parameters (par ()
settings) that allow for deep customization of the plot's aesthetics. Enhancing the visualization
involves modifying attributes such as the symbol type (pch), symbol color (col ), and symbol size
(cex) for the data points, as well as altering the line color (col ) and line type (I ty) for the
regression line. Customization significantly improves the readability and visual appeal of the graph,
making it easier to present findings professionally. For instance, using solid points (pch=16) and
bright colors can draw the viewer's attention to the data patterns, while a dashed blue line helps
distinguish the regression model from the raw data.
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The following code snippet demonstrates how to apply these stylistic modifications. In the pl ot ()
function call, we specify that the points should be solid red circles (pch=16, col =' red' ) slightly
enlarged (cex=1. 2). Subsequently, when calling abl i ne(), we define the line to be blue and
represented by a dashed pattern (I t y=" dashed' ). These parameters are crucial for creating high-
guality figures that adhere to specific presentation standards or publication guidelines.

Beyond visualization, it is often necessary to explicitly calculate the equation of the line of best fit,
which is defined by the intercept ($beta_0$) and the slope ($beta_1$). This calculation is achieved
by calling summar y() on the linear model object created by | m() and then specifically extracting
the coef fi ci ent s table. This output provides not only the estimated values for the intercept and
slope but also standard errors, t-values, and p-values, which are essential for statistical inference
and hypothesis testing regarding the significance of the relationship. This dual approach--
visualizing and quantifying--ensures a thorough analysis of the data.

Feel free to modify the style of the points and the line to enhance visual clarity:

# Define the data vectors (re-run if session was cleared)
x<-¢(1,2,3,4,56,7,8)
y<-c(2,5,6,7,9,12, 16, 19)

# Create scatter plot with custom aesthetics (red points, size 1.2, solid circles)
plot(x, y, pch=16, col="red', cex=1.2)

# Add the line of best fit (blue color, dashed line type)
abline(Im(y ~ x), col="blue', lty="dashed")
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We can also use the following code to quickly calculate the line of best fit coefficients:

# Find the regression model coefficients using the summary function
summary(Im(y ~ x))$coefficients

Estimate Std. Error t value Pr(>|t|)
(Intercept) -0.8928571 1.0047365 -0.888648 4.084029e-01
X 2.3095238 0.1989675 11.607544 2.461303e-05

Based on the estimates, the calculated Line of Best Fit equation is: y = -0.89 + 2.31x.

Method 2: Leveraging the Power of ggplot2

While Base R is efficient, the ggplot2 package offers a superior framework for creating publication-
guality graphics. Built on the "Grammar of Graphics," ggplot2 views plots as compaositions of
independent layers: data, aesthetic mappings, geometric objects, statistical transformations,
scales, and coordinate systems. This approach provides fine-grained control over every element of
the plot, making complex visualizations easier to manage and replicate. For plotting the line of best
fit, ggplot2 uses the geom snoot h() function, which is designed specifically to add smoothed
conditional means or statistical regressions to a plot.
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The key steps in ggplot2 involve initializing the plot with ggpl ot (), defining the aesthetic mapping
(aes()) that links data variables to visual properties (like x and y coordinates), and adding
geometric layers. To create the scatter plot, we use geom poi nt () . To overlay the line of best fit,
we add geom snoot h() . Within geom snoot h(), we specify met hod=l mto enforce a Linear
Regression calculation. Additionally, setting se=FALSE is crucial if you wish only to display the line
itself, as this disables the plotting of the standard error confidence interval (the shaded region
around the line).

A significant benefit of using ggplot2 is that the statistical transformation (calculating the regression
line) and the visual representation (drawing the line) are handled internally by geom snoot h(),
simplifying the code compared to the two-step Base R process. Furthermore, ggplot2 naturally
handles data frames, which is the preferred structure for tidy data analysis in R. This layering
system ensures that the resulting visualizations are visually consistent, highly professional, and
easily adaptable to different data subsets or statistical models.

Detailed Example 2: Implementing the ggplot2 Approach for Enhanced
Visualization

Unlike Base R, ggplot2 typically works with data stored in a data frame. Therefore, our first step in
this example is to restructure the vectors 'x' and 'y' into a single data frame called df using the
dat a. frame() function. Once the data is properly formatted, we initiate the plot using ggpl ot (df ,
aes(x=x, y=y)), mapping our variables to the horizontal and vertical axes.

We then sequentially add the required layers. The first layer, geom poi nt (), renders the raw
scatter data. The second, geom snoot h(), performs the heavy lifting: calculating the linear model
(met hod=I m) and drawing the resulting line. By setting se=FALSE, we ensure that only the central
trend line is shown, providing a clean focus on the determined relationship. The combination of
these layers produces a high-quality visualization demonstrating the trend identified by the Linear

Regression model.

The flexibility of ggplot2 allows for easy aesthetic modification. While the default plot uses a
standard grey theme, subsequent customization steps can transform the visual appearance to
meet specific requirements, as shown in the next section. This makes ggplot2 the preferred tool for
generating final figures intended for reports, presentations, or academic publications.

# Load the ggplot2 library
library(ggplot2)

# Define data and store it in a data frame
df <- data.frame(x=c(1, 2, 3, 4, 5, 6, 7, 8),
y=c(2,5,6,7,9, 12, 16, 19))
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# Create scatter plot with line of best fit (linear method, no standard error)
ggplot(df, aes(x=x, y=y)) +

geom_point() +

geom_smooth(method=Im, se=FALSE)

Customizing ggplot2 Aesthetics for Publication Quality

One of the greatest advantages of ggplot2 is the ease with which plot aesthetics can be
manipulated using themes and aesthetic parameters within the geometric functions. To customize
the appearance of the points and the line, we specify aesthetic parameters (like color, size, and
linetype) directly inside the relevant geometric functions, geom poi nt () and geom snoot h(),
respectively. This modular approach ensures that stylistic changes are applied only to the specific
layer intended.

For our improved visualization, we modify geom poi nt () to render the data points as red circles of
size 2. We then customize the regression line within geom snoot h() by setting its color to purple
and its pattern to dashed (I i netype='dashed'). Finally, to give the plot a cleaner, more
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professional background, we introduce t heme_bw(), which applies a "black and white" theme,
removing the default grey background and replacing it with a minimalist white background and a
clear grid.

This level of detailed customization is essential for generating figures that meet rigorous academic
or corporate standards. Whether using Base R or ggplot2, mastering the ability to calculate and
clearly visualize the Linear Regression line is a fundamental competency in modern data science

using R. The choice between the two methods usually depends on the requirement for speed
(Base R) versus the need for high-level customization and thematic consistency (ggplot2).

Feel free to modify the aesthetics of the plot as well:

library(ggplot2)

# Define data (re-run if session was cleared)
df <- data.frame(x=c(1, 2, 3, 4, 5, 6, 7, 8),
y=c(2,5,6,7,9, 12, 16, 19))

# Create scatter plot with line of best fit, using custom colors and theme
ggplot(df, aes(x=x, y=y)) +

geom_point(col="red', size=2) +

geom_smooth(method=Im, se=FALSE, col="purple’, linetype='dashed’) +
theme_bw()

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Linear_regression
https://www.r-project.org/
https://scales.arabpsychology.com/?p=103682
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Plot a Line of Best Fit in R: A Simple Guide

L]
N

o

PSYCHOLOGICAL SCALES

c}\ﬂ

11

scales.arabpsychology.com



https://scales.arabpsychology.com/?p=103682
https://scales.arabpsychology.com
https://scales.arabpsychology.com

