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7 layers to the grammar of graphics

Source: Ganes Kesari (2018) My Talk on Grammar of Graphics: The Secret Sauce of Powerful Data Stories

Presenter
Presentation Notes
In the previous slides, we looked at the core elements of the Grammar of Graphics:
�Data, Aesthetics, Geometries, 
�Now, we are going to explore: Facets, Statistics, Coordinates, and Themes
��



Facets

FACETS

Data split into subplots based on 

an individual variable.

Source: Wickham, H. (2012) A Layered Grammar of Graphics. Journal of
Computational andGraphical Statistics19(1) 3–28.

Presenter
Presentation Notes
Facets are a way to split data into subplots based on another factor in the data . Faceting makes it easy to create small multiples of different subsets of an entire dataset. This is a powerful tool when investigating whether patterns are the same or different across conditions. 
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Facets

Presenter
Presentation Notes
Here is an example of what this would look like using ggplot, here we have a graph about the price distribution of a diamond carrot according the quality of the cut. So these different facets are individually plotted by the different types of cuts of a diamond – as you can see in the legend in the right.
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statistics

STATISTICS

A way to introduce statistical models 

and summaries. Ex: mean, median, 

distributions. 

NAME DESCRIPTION
bin Divide continuous range into bins, and count 

number of points in each

boxplot Compute statistics necessary for boxplot

contour Calculate contour lines

density Identity transformation, f (x) = x

jitter Jitter values by adding small random value

qq Calculate values for quantile-quantile plot

quantile Quantile regression

smooth Smoothed conditional mean of y given x

summary Aggregate values of y for given x

unique Remove duplicated observations

STATISCAL TRANSFORMATIONS WE 
CAN DO IN GGPLOT

Table from Wickham, H. (2012) A Layered Grammar of Graphics. 
Journal of Computational andGraphical Statistics19(1) 3–28.

Presenter
Presentation Notes
�Statistics is the layer where you might make transformations to data to create new variables and visualize them. Statistics provides a way to introduce statistical models and summaries such as mean, median, distributions. 

GO THROUGH TABLE

A lot of these transformations will become clearer when you make data visualization in R using ggplot.�



Coordinates

COORDINATES

The coordinate system that maps the 

position of objects onto the plane of 

the plot.

Source: Wickham, H. (2012) A Layered Grammar of Graphics. Journal of
Computational andGraphical Statistics19(1) 3–28.

Presenter
Presentation Notes
Coordinates is the coordinate system that maps the position of objects onto the plane of the plot. Position is often specified by two coordinates (x, y), but could be any number of coordinates. The Cartesian coordinate system is the most common coordinate system for two dimensions, while polar coordinates and various map projections are  used less frequently. Essentially, coordinate systems control how the axes and grid lines are drawn. This figure from Wickam’s text  illustrates three different types of coordinate systems:
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themes

THEMES

Where we add any non-data ink. 

Examples: labels, chart titles, axes 

titles.

Source: Professor Rafael Irizarry (2019) Introduction to Data Science 

Presenter
Presentation Notes
�The final layer in the grammar is Theme - this is where we add any non-data ink. Examples of this include labels, chart or axes title, background-color schemes etc. This layer is how we clearly finalise the summary of the findings of our data set into a graph by blending in non-data ink along with the data-ink. So we will bring in our example from our las video, in Professor Irizarry’s graph, the theme include the title itself – so US Gun Murders in 2010, we have the legend telling us what each colour means, we have the two axes tittles, and then we have the background colour itself – that blue is part of the theme. 
Before we conclude we should note that Themes are something that you have to be careful with, as adding too much to the ‘Theme’ layer can overwhelm your graph and make it unreadable or confusing. This will be explored further in the next data visualization series.
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