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PLAN FOR TODAY

Overview of core concepts

● Plot types 

● Simple plotting – with plot()

● Pretty plotting – with ggplot()
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READINGS

Baumer, Kaplan, & Horton.

● Data visualization principles (Ch 2.1-2.4)
● Grammar of graphics (Ch 3.1-3.2)
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Simple plotting:
plot()
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Histogram

Box and whisker plot

Bar plot

Scatter plot

PLOT TYPES

5



HISTOGRAMS

Shows counts of data
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BOX AND WHISKER PLOT

Shows five number summary

● Min
● Q1 (first quartile)
● Median
● Q3 (third quartile)
● Max
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BAR PLOT

Similar to histogram (shows 
the counts of data)
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SCATTER PLOT

Shows relationship 
between “two 
numerical” variables

9



More about scatterplot 
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LOAD DATA (state dataset)
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COMBINED DATASET: STRUCTURE

12



START WITH SIMPLE SCATTER PLOT
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pch symbols 
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PUTTING DIFFERENT SYMBOL
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PUTTING COLORS TO SYMBOL
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PUTTING LINEAR REGRESSION LINE

17



PUTTING TITLE & LABEL
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Exploiting categorical variable:
By using different symbol and color!
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“state region” is categorical 
(factor) variable with 4 levels → 

Which are those 4 level? →

Change variable form as 
numerical →
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PUTTING DIFFERENT SYMBOL
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PUTTING TITLE, LABEL, LEGEND
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LEGEND POSITION
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Exercise scatterplot
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LOAD DATA (iris)

25



SIMPLE PLOTTING: 
RELATIONSHIP BTW TWO NUMERIC VARIABLES 
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Note that “Species” variable is categorical
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We want to use different symbol (pch) for each species 
(“Species”)

To do so, create a new object in “numerical” variable 
form
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PUTTING DIFFERENT SYMBOL SHAPE 
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PUTTING DIFFERENT COLORS TO DIFFERENT SYMBOLS 
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PUTTING TITLE & LABEL
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PUTTING LINEAR REGRESSION LINE 
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PUTTING LEGEND 
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ggplot2: Background
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ggplot2

● Geometric shape
● Aesthetic
● Coordinate system
● Scale
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INSTALLING & LOADING PACKAGES

36



geom_function

● geom_point (scatterplot)
● geom_bar (bar)
● geom_histogram (histogram)
● geom_boxplot (box and whisker)
● geom_line (line)

MAJOR COMPONENTS: EXAMPLES

aesthetics

● x position
● y position
● color
● fill
● shape
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CHECK DATASET DESCRIPTION
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LOAD DATA (mpg)
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mpg dataset: histogram
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START WITH SIMPLE PLOT
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ADD COLOR TO FILL
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CHANGING BIN SIZE
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ADD BIN LAYOUT
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ADDING MEAN VALUE TO THE PLOT
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ADD TITLE & LABELS
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Bar graph 
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START WITH SIMPLE GRAPH
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ADD CATEGORICAL VARIABLE
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CHANGE LEGEND TO MAKE IT LEGIBLE
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CHANGE AXIS TITLE SIZE
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FLIP THE AXIS
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Box and whisker plots
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START WITH SIMPLE
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ADDING MANY OTHER OPTIONS
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Scatterplots
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START WITH SIMPLE
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ADDING LINE OF BEST FIT
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SYMBOL SHAPES

Source: tidyverse ggplot2 
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https://ggplot2.tidyverse.org/reference/scale_shape.html


CHECK OUT SYMBOL SHAPES
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R COLOR BREWER’S PALETTES

Source: R graph gallery
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https://r-graph-gallery.com/38-rcolorbrewers-palettes.html


CHANGE COLORS
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ADD TITLE, SUBTITLE, & LABELS
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