Data wrangling &
visualization | — ggplot2
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Data Visualization
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e this week: we will learn the basic structure of a ggplot2 plot
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e next week: we will learn the key verbs (R commands) to:

m selectvariables

n filter

out observations

m Ccreate new variables

= compute summaries
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Why make plots?

e numeric summaries of data are
easy to generate

e mean, sd, correlation, list of t-
tests, etc...

e but numerical summaries are
just summaries

e they can obscure patternsin the
underlying data
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Why make plots?

e numeric summaries of data are ALWAYS PLOT YOUR DATA

easy to generate ALWAYS PLOT YOUR DATA

e mean, sd, correlation, listoft-  ALWAYS PLOT YOUR DATA
tests, etc... ALWAYS PLOT YOUR DATA

: , ALWAYS PLOT YOUR DATA

e but numerical summaries are ALWAYS PLOT YOUR DATA
Just summaries ALWAYS PLOT YOUR DATA

e they can obscure patternsinthe ALWAYS PLOT YOUR DATA
underlying data ALWAYS PLOT YOUR DATA
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Anscombe’s Quartet

Datasets with the same statistical properties (Anscombe’s quartet)

For all 4 of the datasets:  meanofxis9
mean of y is 7.5

variance is 11
correlation is 0.816
linear regression: y = 3 + 0.5x

yl

%l ¥2

y3

x3 x4
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Why make plots using code?

e repeatable
e extensible
e sharable

e durable
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Prerequisites

e only once:
install.packages("tidyverse")

e every time you start RStudio:

library(tidyverse)
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Sample dataset: mpg

e the ggplot2 package (which comes with tidyverse) includes:
= 3 tibble called mpg
= type ?mpg in the RStudio console to get a help page on the mpg dataset

= type mpg to see the first few rows

mpg

# A tibble: 234 x 11

manufacturer model displ vyear cyl trans drv cty hwy f1 class

<chr> <chr> <dbl> <int> <int> <chr> <chr> <int> <int> <chr> <chr>
1 audi a4 1.8 1999 4 auto.. £ 18 29 p comp...
2 audi a4 1.8 1999 4 manu.. f 21 29 p comp...
3 audi a4 2 2008 4 manu.. f 20 31 p comp...
4 audi a4 2 2008 4 auto.. f 21 30 p comp...
5 audi a4d 2.8 1999 6 auto.. f 16 26 p comp...
6 audi a4 2.8 1999 6 manu.. f 18 26 p comp...
7 audi a4 3.1 2008 6 auto.. £ 18 27 p comp...
8 audi a4 quattro 1.8 1999 4 manu.. 4 18 26 p comp...
9 audi a4 quattro 1.8 1999 4 auto.. 4 16 25 p comp...
10 audi a4 quattro 2 2008 4 manu.. 4 20 28 p comp...

# i 224 more rows
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Sample dataset: mpg

e the ggplot2 package (which comes with tidyverse) includes:
= 3 tibble called mpg
= type nrow(mpg) to count the number of rows

= typencol(mpg) to count the number of cols

nrow(mpg)

[1] 234

ncol (mpg)

[1] 11
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Sample dataset: mpg

e you can also see a view of a data frame using glimpse():

glimpse (mpg)

Rows: 234
Columns:
manufacturer <chr>

“vrnnnnn nnn

model
displ
year
cyl
trans
drv
cty
hwy
fl
class

11

<chr>
<dbl>
<int>
<int>
<chr>
<chr>
<int>
<int>
<chr>
<chr>

"audi", "audi", "audi", "audi", "audi", "audi", "audi", "..
l|a4", lla4ll, |la4||, l|a4l|, lla4ll, |la4||, l|a4l|, lla4 quattro", ll...
1.8, 1.8, 2.0, 2.0, 2.8, 2.8, 3.1, 1.8, 1.8, 2.0, 2.0, 2...
1999, 1999, 2008, 2008, 1999, 1999, 2008, 1999, 1999, 200..

4, 4, 4, 4, 6, 6, 6, 4, 4, 4, 4, 6, 6, 6, 6, 6, 6, 8, 8,

"auto(1l5)", "manual(m5)", "manual(mé6)", "auto(av)", "auto..
llfll’ |lfl|, llfll, Ilfll, llfll, llfll’ Ilfll, ll4|l, ||4ll, |l4l|, l|4|l, Il4...
18, 21, 20, 21, 16, 18, 18, 18, 16, 20, 19, 15, 17, 17, 1.
29, 29, 31, 30, 26, 26, 27, 26, 25, 28, 27, 25, 25, 25, 2.

vlpll, pn, "p", llplv, p , Ilpll, "p", "p", IlplI, pn, Ilpll, p.”

"compact", "compact", "compact", "compact", "compact", "c..
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Sample dataset: mpg

e typeView(mpg) to

[ BON ] RStudio
b ri ] g u p a O -%mler-l B Go to file /function =_Addins - & Project: (None) ~
F mpg -] Environment History Connections  Tutorial |
. . 4 “ Filter # [) 57 Import Dataset ~ = % 227 MiB ~ ¥ List + -
S p re a d S h eet_ l I ke VI eW “ manufacturer model displ year cyl trans drv cty hwy R ~ 7} Global Environment ~
1 audi a4 1.8 1999 4 auto(I5) f 18
Of th e d a ta fra m e 2 audi a4 1.8 1999 4 manualms) f 21 Environment is empty
3 audi a4 2.0 2008 4 manual(mé) f 20
4 audi a4 2.0 2008 4 autoav) f 21
5 audi a4 2.8 1999 6 auto(l5) f 16
6 audi a4 2.8 1999 6 manual(m5) f 18
7 audi a4 3.1 2008 6 auto(av) f 18
8 audi a4 quattro 1.8 1999 4 manual(ms) 4 18
9 audi a4 quattro 1.8 1999 4 auto(I5) 4 16
10 audi a4 quattro 2.0 2008 4 manual(mé) 4 20
11 audi a4 quattro 2.0 2008 4 auto(s6) 4 19
12 audi a4 quattro 2.8 1999 6 auto(l5) 4 15
13 audi a4 quattro 2.8 1999 6 manual(m5) 4 17
14  audi a4 quattro 3.1 2008 6 auto(s6) 4 17
Showing 1 to 14 of 234 entries, 11 total columns
Console  Terminal -

R R4.2.1: ~/ Files Plots Packages Help Viewer Presentation -
> mpg © | Folder  © Blank File ~ © Delete «|Rename {a v
# A tibble: 234 x 11 N[
facturer model displ year cyl trans drv ct hwy f1 class L W
manu : sPL Y Yy Yy y A Name size Modified
<chr: <chr: <dbl> <int> <int> <chr> <chr> <int> <int> <chr> <chr> .
audi a4 1.8 1999 4 auto(l.. f 18 29p comp... ) .Rhistory 14.2KB  Nov 8, 2022, 1:19 PM
audi a4 1.8 1999 4 manual.. f 21 29 p comp... [ Applications
audi a4 2 2008 4 manual.. f 20 31p comp... £ data
audi a4 2 2008 4 auto(a.. f 21 30 p comp...
audi a4 2.8 1999 6 auto(l.. f 16 26 p comp... [ Desktop
audi a4 2.8 1999 6 manual.. f 18 26 p comp... () Documents
audi a4 3.1 2008 6 auto(a.. f 18 27 p comp...
audi a4 qudttro 1.8 1999 4 manual.. 4 18 26p  comp. 1 Downloads
audi a4 qupttro 1.8 1999 4 auto(l.. 4 16 25 p comp... ] Dropbox
audi a4 gyattro 2 2008 4 manual.. 4 20 28 p comp... ] github
# .. with 224 more Lib
# i Use “print(n .)" to see more [0 Library
> nrow(mpg) [ Movies
1] 232 N [ Music
> ncol(m
Pg 1 opt
[ Pictures
(2] Public
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Q: Do big engines use more fuel?

mpg
# A tibble: 234 x 11
manufacturer model displ| year cyl trans drv cty | hwy |fl class
<chr> <chr> <db(><int> <int> <chr> <chr> <int> Kint>|<chr> <chr>
1 audi a4 1.8 | 1999 4 auto.. f 18 29 |p comp...
2 audi a4 1.8 | 1999 4 manu.. f 21 29 |p comp...
3 audi a4 2 2008 4 manu.. f 20 31|p comp...
4 audi a4 2 2008 4 auto.. f 21 30 |p comp...
5 audi a4 2.8 1999 6 auto.. f 16 26 |p comp...
6 audi a4 2.8 1999 6 manu.. f 18 26 |p comp...
7 audi a4 3.1| 2008 6 auto.. f 18 27 |p comp...
8 audi a4 quattro| 1.8 1999 4 manu.. 4 18 26 |p comp...
9 audi a4 quattro| 1.8 1999 4 auto.. 4 16 25 |p comp...
10 audi a4 quattro| 2 2008 4 manu.. 4 20 28 |p comp...
# .. with 224 more rows

e displ:enginesize,in litres

e hwy: fuel efficiency (highway), in miles per gallon (mpg)
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Creating a ggplot
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Creating a ggplot

ggplot(data = mpg) +
geom point(mapping = aes(x = displ, y = hwy))
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Creating a ggplot

ggplot(data = mpg) +
geom point(mapping = aes(x = displ, y = hwy))

e ggplot(data = mpg)

» creates a coordinate system you can add layers to
e geom_point()

= adds a layer of points to your plot

" mapping = aes(x = displ, y = hwy)

o tells geom_point to map displ values on to X-axis and hwy
values onto Y-axis
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Colour-code by another variable

displ

e can we explain why the cars shown in red don’t follow the trend?

20
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Colour-code by another variable

ggplot(data = mpg) +
geom point(mapping = aes(x = displ, y = hwy, color = class))

°
®
40 -
®
- class
®
® ® 2Zseater
e e
) °
1 . ® compact
>, 30- ° : : : ° ° ® midsize
= ° ° e o @
~ e e oo e o o ) ® minivan
e © o oo e oo oo o ° °
™ e ° ® ® ® .
os oo o T . ®  pickup
° ™ e o o ° °
° ° ° @ ® subcompact
20 ) ¢ 0 ° (X
o o o0 ° ¢ suw
[ ] [ ] [ ] [ ] [ ] o0
o0 o® o o0 e o o O ° ™
o0 e o
[ ] [ N ] o000 L ] o
® ®
0
2 3 4 5 6 7

displ

Psychology 2812B FW23


https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html

Bigger marker size

1 ggplot(data = mpg) +

2 geom point(mapping = aes(x = displ, y = hwy, color =
3 size = 3)
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Size-code by another variable

1 ggplot(data = mpg) +
2 geom point(mapping = aes(x = displ, y = hwy, color = class, size = class)
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Alpha transparency

1 ggplot(data = mpg) +

2 geom point(mapping = aes(x = displ, y = hwy, color = class, size = class)
3 alpha = 0.5)
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Facets—wrap

ggplot(data = mpg) +
geom point(
facet wrap(
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mapping = aes(x = displ, v = hwy)) +
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minivan
o: ..
[ ]
3 4 5

25


https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html

Facets—grid

ggplot(data
geom point
facet grid

(
(

mpg) +
mapping
drv ~ cyl)

aes(x

displ, vy = hwy)) +

6 8
des
q: °
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Facets: wrap vs grid

A B C
Al B1 C1 2
A2 B2 C2 5
3 A3 B3 C3 8
facet_grid facet_wrap

Figure 17.1: A sketch illustrating the difference between the two faceting systems. facet_grid()
(left) is fundamentally 2d, being made up of two independent components. facet_wrap() (right)
is 1d, but wrapped into 2d to save space.
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geoms—geom_point()

ggplot(data

geom point(mapping
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geoms—geom_smooth()

ggplot (data

= mpg) +

geom smooth(mapping = aes(x = displ, y = hwy))
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geoms-both

ggplot(data = mpg) +
geom point(mapping = aes(x = displ, y = hwy)) +
geom smooth(mapping = aes(x = displ, y = hwy))
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Pair mappings to ggplot()

ggplot(data = mpg, mapping = aes(x = displ, y = hwy)) +
geom point() +
geom_ smooth()
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geoms—colors

1 ggplot(data = mpg, mapping
2 geom point() +
3 geom_ smooth()

= aes(x =

displ, y = hwy, color=drv)) +
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geom_smooth() options

1 ggplot(data = mpg, mapping = aes(x = displ, y = hwy, color=drv)) +

2 geom point() +
3 geom smooth(method="1m")
L ]
[ ]
40~
[ ]
[
[ ]
L]
L I
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geom_smooth () options

1 ggplot(data = mpg, mapping = aes(x = displ, y = hwy, color=drv)) +

2 geom point() +
3 geom smooth(method="1m", se=FALSE)
[ ]
e
40-
[ ]
®
®
[ ]
[ N ]

ttt 3

20-

displ
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theme options

1 ggplot(data = mpg, mapping = aes(x = displ, y = hwy, color=drv)) +

2 geom point() +
3 geom smooth(method="1m", se=FALSE) +
4 theme bw/()

40 -

304

hwy
bttt 2

204
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Statistical Transformations

e some graphs

(e.g. scatterplots) plot |
raw values in your
dataset

15000 -

count

10000 -

e others (bar charts,
histograms, boxplots,

smoothers) calculate
new values

= called a stat for short

Psychology 2812B FW23

ggplot(data = diamonds) +

geom bar (mapping = aes(x = cut))
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Statistical Transformations

ggplot(data = diamonds) +
geom bar(mapping = aes(x = cut))

1. geom_bar () begins with 2. geom_bar () transforms 3. geom_bar () uses the transformed data to build the
the diamonds data set the data with the "count" plot. cut is mapped to the x axis, count is mapped
stat, which returns a data to the y axis.
set of cut values and
counts.
20000 -
15000 -
oo oty st o+ |y | : e | coun prop]
0.23 Ideal 61.5 326 395 3.98 243 Fair 1610 1 £
021 Premium E sn 59.8 e1 326 389 384 231 m Good 4906 1 3
023 Good E VS 569 65 327 405 407 231 Very Good 12082 1 © 10000
0.29 Premium | VS2 624 58 334 420 423 263 Premium 13791 1
031 Good J SI2 633 58 335 434 435 275 ldeal 21551 1
.. N
Fz'air Golod Very lGood Prer;lium Idéal
_4-—' CUT

Psychology 2812B FW23


https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html

Statistical Transformations

Files Plots Packages Help Viewer Presentation p—
& D M4

R: Bar charts ~ Find in Topic

geom_bar {ggplot2} R Documentation

Bar charts

Description

There are two types of bar charts: geom bar() and geom col (). geom bar () makes the height of
the bar proportional to the number of cases in each group (or if the weight aesthetic is supplied, the
sum of the weights). If you want the heights of the bars to represent values in the data, use geom col ()
instead.|geom bar () uses stat count() by default: it counts the number of cases at each x position.
geom col() uses stat identity(): It leaves the data as is.
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Barplot with raw values not stat

# A tibble: 5 x 3

O > Wb

cut n
<ord> <int>
Fair 1610
Good 4906
Very Good 12082
Premium 13791
Ideal 21551

mean
<dbl>
4359.
3929.
3982.
4584.
3458.

mean

4000 -

3000 -

2000 -

1000 -

ggplot(data = meanprice) +
geom bar(mapping = aes(x = cut, y = mean)

Fair

Psychology 2812B FW23

stat = "identity")

Golod Very IGood Prer;lium Idéal
cut
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Barplot with summary (e.g. mean)

ggplot(diamonds) +
stat summary bin(aes(x = cut, y = price),

fun = "mean", geom = "bar")

4000 -

3000 -
(]
0
< 2000-

1000 -

Falr Good Very Good Premlum Ideal

cut
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So many options!

e dothereadings
e play with the code

e homeworks will teach you a little bit more

e build on simple examples

Psychology 2812B FW23

41


https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html
https://gribblelab.org/2812/index.html

The layered grammar of graphics

ggplot(data = <DATA>) +

<GEOM_ FUNCTION> (
mapping = aes(<MAPPINGS>),
stat = <STAT>,
position = <POSITION>

) +

<COORDINATE FUNCTION> +

<FACET FUNCTION>

e you can uniquely describe any plot as a combination of a dataset, a
geom, a set of mappings, a stat, a position adjustment, a
coordinate system, and a faceting scheme
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The layered grammar of graphics

ggplot(data = <DATA>) +

<GEOM_FUNCTION> ( e you rarely need to supply all
mapping = aes(<MAPPINGS>),
stat = <STAT>, seven parameters to make a
position = <POSITION>

)+ graph

<COORDINATE FUNCTION> +
<FACET FUNCTION>

e ggplot2 will provide useful

e with these 7 parameters you can  defaults for everything except
make any plot the data, the mappings, and the

geom function
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R for Data Science

e work through Chapter 3 Data visualisation

e read Chapter 4 Workflow: basics

e next week:

napter 5 Data transformation

hapter 6 Workflow: scripts

hapter 7 Exploratory Data Analysis

Psychology 2812B FW23
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ggplot—play around!

ggplot is simple to get started with
Is as complex as you want it to be

designed as a “grammar” of graphics—
systematic

many ways of doing the same thing

Psychology 2812B FW23
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ggplot—play around!

ggplot2 cheatsheet R Graph Gallery

Cheatsheet om0
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ggplot—Homework 1

e some answers are directly in the lecture slides
e some answers are directly in the readings
e some answers require you to apply what you have learned
e TAs are there to help guide you
» (but not to literally give you the code)
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ALWAYS PLOT YOUR DATA

Datasets with the same statistical properties (Anscombe’s quartet)

For all 4 of the datasets:

mean of x is 9
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