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Descriptive Statistics
Visual Exploration

Enter your vector name or a column of a dataset (as datasetScolumn) within the

brackets:
hist () # like: hist(iris$Sepal.Width, col = "darkblue")
plot() # like: plot(iris$Sepal.Width, col = "darkblue")

boxplot () # like: boxplot(iris$Sepal.Width, col = "darkblue")

Try the following:
boxplot (iris$Sepal.Length, iris$Sepal.Width, iris$Petal.Length, iris$Petal.Width)
boxplot (iris[-5])
boxplot (iris[-5], col = "red")
boxplot (iris$Sepal .Width, col="orchid2", pch=24, main="My First Boxplot",
col.axis="blue", col.lab="red", col.main="darkblue", boxwex =0.2)

# Repeat the last command by changing the numbers for pch (plot symbol) and boxwex (box
width expansion)

boxplot (iris$Sepal .Width ~ iris$Species, col = "orchid2", border = "red")

# OR: boxplot(iris$Sepal.Width ~ iris$Species, col = "azure", border = "blue")
abline(h = 3.1, col = "blue")

More variations in the script "s2.R"
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Descriptive Statistics
Visual Exploration

Function arguments for base R plots:

Many of the basic plotting commands in base R will accept the same options to control axis
limits, labeling, print a title, change the plotting symbol, change the size of the plotting
symbols and text, and change the line types. Use them inside the parentheses of a plotting
command to have their effect.

main = "Eureka" # add a title above the graph

pch = 16 # set plot symbol to a filled circle

color = "red" # set the item colour

xlim = ¢(-10,10) # set limits of the x-axis (horizontal axis)
ylim = c¢(0,100) # set limits of the y-axis (vertical axis)
1ty = 2 # set line type to dashed

las = 2 # rotate axis labels to be perpendicular to axis
cex = 1.5 # magnify the plotting symbols 1.5-fold
cex.lab = 1.5 # magnify the axis labels 1.5-fold

cex.axis = 1.3 # magnify the axis annotation 1.3-fold

xlab = "Body size" # label for the x-axis

ylab = "Frequency" # label for the y-axis

Example:
boxplot (iris$Sepal.Width, col="red", pch=24, main="My First Boxplot",

col.axis="blue", col.lab="red", col.main="darkblue", boxwex =0.2)
Kingston -
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Descriptive Statistics
Boxplot

* Boxplots- boxplot consists of a rectangular box bounded above and below
by “hinges” that represent the quartiles Q3 and Q1 respectively, and with a
horizontal “median” line through it. You can also see the upper and lower

“whiskers”, and a point marking a potential “outlier”.
IQR (interquartile range) = Q3—Q1, (the box in the plot)

whiskers = =1.58IQR/ n = IQR, where n is the number of samples. (datapoints)

o Qutlier
o - Upper whisker end

, # Adding a line to the boxplot:

Upper whisker i data (iris)
“7 boxplot (iris[-5], col="orchid2", border="blue")
x : Q3 or upper hinge abline(h = 2.5, col = "red")
<+ 1QR Median
# OR, all in one line separated by (;):
Q1 or lower hinge data(iris); boxplot(iris[-5], col="orchid2",
o Lower whisker border="blue"); abline(h=2.5, col="red")
—E— Lower whisker end
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Descriptive Statistics
Boxplot

Common Box Plot Arguments
Definitions and examples for a few of the more commeon arguments are provided in the table below. View the subpages under
Data Visualization = Box Plot to learn more about the use of these arguments in box plots.

Argument Description Example
Single value or vector giving the border color of the boxes. If border = “Red”
vector length is less # of boxes, the color values will be repeated. If natch is TRUE. a notch is drawn in each side of the boxes. If
border | Specifying a single value will border all boxes with that color. border = c("Red"."Blue”) notch the notches of two plots do not overlap this is ‘strong evidence’ notch = TRUE
that the two medians differ.
border = data$vector
. outline If outline |.s FALSE, the outliers are not drawn (as points whereas outline = FALSE
A scale factor to be applied to all boxes. When there are only a S+ uses lines).
boxwex | few groups, the appearance of the plot can be improved by boxwex = 0.1
making the boxes narrower.
g This determines how far the plot whiskers extend out from the range =0
] N box. If range is positive, the whiskers extend to the most
Single value or vector giving the color of the boxes. If vector col = "Red"” range extreme data point which is no more than the defined range value
length is less # of boxes, the color values will be repeated. times the interquartile range from the box. A value of zero
col Specifying a single value will shade all boxes with that color. col = c("Red","Blue”) causes the whiskers to extend to the data extremes. range = 1
col = data$vector staplewex | A scale factor to be applied to the whisker caps (staple lines). staplewex = 2
) A logical value. F TRUE, the bars are drawn horizontally with the 3 _
horizontal | = =\ ihe bottom. horizontal = TRUE varwicth, | [Fvanwidth is TRUE, the boxes are drawn with. widt.hs proportional | @ TRUE
to the square-roots of the number of observations in the groups.
String specifying if axis scales should be logarithmic. " for log ="
log x-axis, "y" for y axis. Vectar specifying box widths. If vector length is less than # of width = 4
log ="y" boxes, the width values will be repeated.
width width = c(1.3)
names Ely_ default the group labels fram the grouping variable are printed. names = ca""b"c") -
This argument can be used to define custom groups labels. width = data$vector
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Descriptive Statistics
Statistical Metrics

Enter your vector name or a column of a dataset (as datasetScolumn) within the
brackets:

- mean ()

- sd()

- var ()

- median ()

- mad () # for median absolute deviation from the median (~SD)
- IQR() # for interquartile range (~ SD)

- skew() # for skewness

For kurtosis:
- install.packages ("moments"); library("moments") ;
kurtosis (iris$Sepal.Length)
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Descriptive Statistics: psych

psyc h describe

by William R

I
7]
I

Basic Descriptive Statistics Useful For Psychometrics

install.packages ("psych")

library ("psych")

a <-c(2,4,3,4,5,6,5,4,5,6,7,4,3,5,4,6,5,7,6,5,4,5,6,7)
describe (a)

> libraryv ("psych"); a <- c(2,4,3,4,5,6,5,4,5,6,7,4,3,5,494,6,5,7,6,5,494,5,6,7); describe(a)
vars n mean 2d median trimmed madlmin max range sSkew kurtosis ze
X1 1 24 4,92 1.32 L 4.95 1.48 2 7 5 -0.18 -0.68 0.27

After importing an Excel file, try the describe function with a full dataframe (not a vector):

describe (iris[-5])

» deszcribe(iris[-53])

vars n mean 2d median trimmed |mad jmin max range skew kurtosis =123
Sepal.Length 1 150 5.84 0.83 S.80 5.81 1.04 4.3 7.9 3.6 0.31 -0.61 0.07
Sepal.Width 2 150 3.08 0.44 3.00 3.04 0.44 2.0 4.4 2.4 0.31 0.14 0.04
Petal.Length 3 150 3.76 1.77 4.35 3.76 1.85 1.0 &.9 5.9 -0.27 -1.42 0.14
Petal.Width 4 150 1.20 0.76 1.30 1.18 1.04 0.1 2.5 2.4 -0.10 -1.36 0.06

mad = median absolute deviation (from the median) ~ SD in normally distributed data
https://www.statisticshowto.datasciencecentral.com/median-absolute-deviation
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Descriptive Statistics: psych

psyc h describe

by William Re:

[a]
I
7]
I

Basic Descriptive Statistics Useful For Psychometrics

Usage

describe (%, na.rm = TRUE, interp=FALSE,skew = TRUE, ranges = TRUE,trim=.1,
type=3, check=TEUE, faat=NULL, quant=NULL, IQR=FALSE, omit=FALSE)
describeData (x, head=4, tail=4)

describeFast (x)

Arguments

X A data frame or matrix

na.rm The default is to delete missing data. na.rm=FALSE will delete the case.
interp Should the median be standard or interpolated

skew Should the skew and kurtosis be calculated?

ranges Should the range be calculated?

trim trim=.1 -- trim means by dropping the top and bottom trim fraction
type Which estimate of skew and kurtosis should be used? (See details)
check Should we check for non-numeric variables? Slower but helpful.

fast if TRUE, will do n, means, sds, min, max, ranges for an improvement in speed. If NULL, will switch to fast mode for large (ncol * nrow = 1047} problems,

otherwise defaults to fast = FALSE

quant if not NULL, will find the specified quantiles (e.g. quant=c(.25,.75) will find the 25th and 75th percentiles)
IQR If TRUE, show the interquartile range
omit Do not convert non-numerical variables to numeric, omit them instead

Kingston head show the first 1-head cases for each variable in describeData

University tail Show the |ast nobs-tail cases for each variable in describeData
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Descriptive Statistics: psych

psyc h describe

ai]
(1]
D
1]

by Wi Basic Descriptive Statistics Useful For Psychometrics

describe (iris[-5], IQR = TRUE, quant = ¢(0.10, 0.25, 0.50, 0.75, 0.90))

> desc:ibeii:is:—E:,l:;R = TRUE, dguant = ci.L,.EE,.E,.TEF.SDﬂ]

vars n mean 2d median trimmed mad min max range sSkew kurtosis 5E|IQR Q0.1 Q0.25 Q0.5 QO0.75
Sepal.Length 1 150 5.84 0.83 .80 5.81 1.04 4.3 7.9 3.6 0.31 -0.61 0.07 1.3 4.8 5.1 5.80 6.4 6.
Sepal.Width 2 150 3.06 0.44 3.00 3.04 0.44 2.0 4.4 2.4 0.31 0.14 0.04 0.5 2.5 2.8 3.00 3.3 3.
Petal.Length 3 150 3.76 1.77 4.35 3.76 1.85 1.0 &.9 5.9 -0.27 -1.42 0.14 3.5 1.4 1.6 4.35 5.1 5.
Petal.Width 4 150 1.20 0.76 1.30 1.18 1.04 0.1 2.5 2.4 -0.10 -1.36 0.06 1.5 0.2 0.3 1.30 1.8 2.
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Descriptive Statistics: psych

psyc h describeBy

ai]

I
7]
I

Basic Summary Statistics By Group

describeBy (iris, group = iris$Species)

Descriptive statistics by group
group: sSetosa

Vars n mean sd median trimmed mad min max range skew kurtosis =e
Sepal.Length 1 50 5.01 0.35 5.0 5.00 0.30 4.3 5.8 1.5 0.11 -0.45 0.05
Sepal.Width 2 50 3.43 0.38 3.4 3.42 0.37 2.3 4.4 2.1 0.04 0.80 0.05
Petal.Length 3 50 1.46 0.17 1.5 1.46 0.15 1.0 1.9 0.9 0.10 0.85 0.02
Petal.Width 4 50 0.25 0.11 0.2 0.24 0.00 0.1 0.6 0.5 1.18 1.26 0.01
Species*® 5 50 1.00 0.00 1.0 1.00 0.00 1.0 1.0 0.0 HNaW HaWN 0.00

group: wersicolor

vars n mean ad median trimmed mad min max range skew kartosis se
Sepal.Length 1 50 5.94 0.52 5.80 5.94 0.52 4.9 7.0 2.1 0.10 -0.69 0.07
Sepal.Width 2 50 2.77 0.31 2.8 2.78 0.30 2.0 3.4 1.4 -0.34 -0.55 0.04
Petal.Length 3 50 4.26 0.47 4.35 4.29 0.52 3.0 5.1 2.1 -0.57 -0.19 0.07
Petal.Width 4 50 1.33 0.20 1.30 1.32 0.22 1.0 1.8 0.8 -0.03 -0.59 0.03
Species¥ 5 EO 2.00 0.00 2.00 2.00 0.00 2.0 2.0 0.0 HaM HalM 0.00

group: wvirginica

vars n mean ad median trimmed mad min max range skew kuartosis =123
Sepal.Length 1 50 6.59 0.84 6.50 6.57 0.59 4.9 7.9 3.0 0.11 -0.20 0.089
Sepal.Width 2 50 2.97 0.32 3.00 2.96 0.30 2.2 3.8 1.8 0.34 0.38 0.05
Petal.Length 3 B0 5.55 0.55 5.55 5.51 0.67 4.5 6.9 2.4 0.52 -0.37 0.08
Petal.Width 4 50 2.03 0.27 2.00 2.03 0.30 1.4 2.5 1.1 -0.12 -0.75 0.04
Species¥ 5 50 3.00 0.00 3.00 3.00 0.00 3.0 3.0 0.0 HaM HalM 0.00
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Descriptive Statistics: £Basics
fBa S i CS basicStatistics

by Diethelm Wuertz Basic Statistics Summary

install .packages ("fBasics")

library ("fBasics")
a<-c(2,4,3,4,5,6,5,4,5,6,7,4,3,5,4,6,5,7,6,5,4,5,6,7)
basicStats (a)

a
nobs 24.000000
NAS 0.000000
Minimum 2.000000
Maximum 7.000000
1. quartile 4.000000
3. qQuartile 6. 000000
Mean 4.916667
Median 5.000000
sum 118. 000000
SE Mean 0.268630
LCL Mean 4.360964
UCL Mean 5.472369
variance 1.731884
stdev 1.316011
Skewness -0.183322
Kurtosis -0.680157|

After importing an Excel file, try the basicStats () function with a full dataframe (not a vector):
basicStats (iris[-5])

Sepal.Length Sepal.Width Petal.Length Petal.Width

nobsz 150.000000 150.000000 150.000000 150.000000
Nis 0.000000 0.000000 0.000000 0.000000
Minimum 4.300000 2.000000 1.000000 0.100000
Maximum 7.900000 4.400000 6.900000 2.500000
1. Quartile 5.100000 2.800000 1.600000 0.300000
3. Quartile 6.400000 3.300000 5.100000 1.800000
Mean 5.843333 3.057333 3.758000 1.199333
Median 5.800000 3.000000 4.350000 1.300000
Sum 876.500000 458.&00000 563.700000 179.900000
S5E Mean 0.067611 0.035588 0.144136 0.082236
LCL Mean 2.709732 2.987010 3.473185 1.076353
UCL Mean 5.976934 3.127656 4.042815 1.322313
Variance 0.685694 0.189979 3.116278 0.581006
Stdev 0.828066 0.435866 1.765298 0.762238
Skewness 0.308641 0.312615 -0.269411 -0.100917
Kurtosis -0.8605813 0.138705 -1.416857 -1.358179
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Descriptive Statistics: pastecs
pa ste cs stat.desc

Descriptive Statistics On A Data Frame Or Time Series

bflf Philippe Grosjean Compute a table giving various descriptive statistics about the series in a data frame or in a single/multiple time series

DEFAULTS: stat.desc(x, basic=TRUE, desc=TRUE, norm=FALSE, p=0.95)

install.packages ("pastecs")
library ("pastecs")

x <- c(2,4,3,4,5,6,5,4,5,6,7,4,3,5,4,6,5,7,6,5,4,5,6,7)

stat.desc (x)

Try the stat.desc () function with a full dataframe (not a vector):

stat.desc(iris,

norm

Sepal.Length

= TRUE)

Sepal.Width

# measures of normal distribution included

Petal.Length

Petal.Width

nbr.val 150.00000000 150.00000000 1.500000e+02 1.500000e+02
nbr.null 0.00000000 0.00000000 0.000000e+00 0.000000e+00
nbr.na 0.00000000 0.00000000 0.000000e+00 0.000000e+00
min 4.30000000 2.00000000 1.000000e+00 1.000000e-01
max 7.90000000 4.40000000 6.900000e+00 2.500000e+00
range 3.60000000 2.40000000 5.900000e+00 2.400000e+00
sum 876.50000000 458.60000000 5.637000e+02 1.799000e+02
median 5.80000000 3.00000000 4.350000e+00 1.300000e+00
mean 5.84333333 3.05733333 3.758000e+00 1.199333e+00
SE.mean 0.06761132 0.03558833 1.441360e-01 6.223645e-02
CI.mean.0.95 0.13360085 0.07032302 2.848146e-01 1.229800e-01
var 0.68569351 0.18997942 3.116278e+00 5.810063e-01
std.dev 0.82806613 0.43586628 1.765298e+00 7.622377e-01
coef.var 0.14171126 0.14256420 4.697441e-01 6.355511le-01
skewness 0.30864073 0.31261470 -2.694109e-01 -1.009166e-01
skew.2SE 0.77924478 0.78927812 -6.801988e-01 -2.547904e-01
kurtosis -0.60581253 0.13870468 -1.416857e+00 -1.358179e+00
Kingston kurt.2SE -0.76961200 0.17620762 -1.799947e+00 -1.725403e+00
University normtest.W 0.97609027 0.98491787 8.762681le-01 9.018349e-01
London normtest.p 0.01018116 0.10115427 7.412263e-10 1.680465e-08
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Descriptive Statistics: Hmisc
H m isc describe

by Frank E Harrell Jr Concise Statistical Description Of A Vector, Matrix, Data Frame, Or Formula

describe() is a generic method that invokes describe.data.frame(),
describe.matrix(), describe.vector(), or describe.formula(). describe.vector() is the
basic function for handling a single variable.

install.packages ("Hmisc")

library ("Hmisc")

x <- c(2,4,3,4,5,6,5,4,5,6,7,4,3,5,4,6,5,7,6,5,4,5,6,7)
describe (x)

Try the describe () function with a full dataframe (not a vector):
describe (iris)
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Descriptive Statistics: epiR

epiR: Tools for the Analysis of Epidemiological Data

epi.descriptives

Descriptive Statistics

Computes descriptive statistics from a vector of numbers.

library (epiR)
data(iris)
epi.descriptives (iris$Sepal.Length, conf.level = 0.95)

$ arithmetic’
n mean sd g25 g50 g75 lower upper min max na
1 150 5.843333 0.8280661 5.1 5.8 6.4 5.70974 5.976927 4.3 7.9 O

$geometric
n mean sd g25 g50 gq75 lower upper min max na
1 150 5.78572 0.1411891 5.1 5.8 6.4 5.655421 5.919022 4.3 7.9 O

$symmetry
skewness kurtosis
1 0.3117531 -0.552064
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Descriptive Statistics: Histogram and Density Plot

Normality checking with histogram and density plot using base R (for
vectors)

data(iris)

hist(iris$Sepal.Width, col = "orchid2", border = "red")
windows ()

d <- density(iris$Sepal.Width); plot(d, col = "blue")

P _—
R R Graphics: Device 2 (inactive) El@ "R R Graphics: Device 3 (ACTIV E=nEER =
Histogram of iris$Sepal.Width density.default(x = iris$Sepal.Width)
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Descriptive Statistics: DataExplorer

Normality checking with histograms using the R package "DataExplorer”

install.packages ("DataExplorer")
library ("DataExplorer")
data(iris)

# Ideal for eye test for normal distribution of all variables in one multipanel graph

plot_histogram(iris)
# Ideal for eye test for normal distribution of all variables in one multipanel graph

plot_density(iris)

NaN @ 99.99th
D a ta Ex p I o re r Vv0.6.0 oOtherversions Monthly downloads > Percentile
by Boxuan Cui fiew Source https://www.rdocumentation.org/packages/DataExplorer

Data Explorer

Data exploration process for data analysis and model building, so that users could focus on understanding data and extracting insights. The package automatically scans
through each variable and does data profiling. Typical graphical techniques will be performed for both discrete and continuous features.

plot_correlation

Create Correlation Heatmap For Discrete Features

Simple Fast Exploratory Data Analysis in R

University with DataExplorer Package

This function creates a correlation heatmap for all discrete categories.
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Descriptive Statistics: Normality Checking

DataExplorer simple Fast Exploratory Data Analysis in R
oy «  With DataExplorer Package

Normality checking with histograms and density plots using the R package
"DataExplorer"

install.packages ("DataExplorer")
library ("DataExplorer")
data(iris)

plot histogram(iris) # Ideal for eye test for normal distribution of all variables in one multipanel graph

plot density(iris) # Ideal for eye test for normal distribution of all variables in one multipanel graph

## Can be run like: "plot histogram(iris); plot density(iris)" inoneline

## You can have the two plots simultaneously on two windows: " plot_histogram(iris); windows(); plot density(iris)"
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DataExplorer simple Fast Exploratory Data Analysis in R
— === with DataExplorer Package

Simple Fast Exploratory Data Analysis in R with DataExplorer Package
install .packages ("DataExplorer")
library ("DataExplorer")
data(iris)
plot str(iris)
plot missing(iris)
plot histogram(iris) # Ideal for eye test for normal distribution
of all variables in one multipanel graph
plot density (iris) # Ideal for eye test for normal distribution
of all variables in one multipanel graph
plot correlation(iris) # All pairwise correlations with heatmap
# For options of plot_correlation(), see:
https://lwww.rdocumentation.org/packages/DataExplorer/versions/0.6.0/topics/plot_correlation
plot bar(iris) # Bar graph for categorical variables

# Next command to create a full report requires "installr" and then installation of "pandoc" with
installr:

install.packages ("installr")

library ("installr")

install.pandoc()

# If successful (may have 32byte - 64byte issues):

create report(iris)

# Runs all the functions above and creates a full report in HTML format
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Histogram overlaid with density plot with ggplot2:

install.packages ("ggplot2"); library("ggplot2")

ggplot(iris, aes(x=Sepal.Length)) + geom histogram(aes(y=..density..), colour="red",
fill="orchid2") + geom density(alpha=0.2, fill="yellow")

# https://lwww.r-bloggers.com/how-to-make-a-histogram-with-ggplot2

# http://lwww.sthda.com/english/wiki/ggplot2-histogram-plot-quick-start-guide-r-software-and-data-visualization
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qgnorm

Quantile-Quantile Plots

gqnorm(iris$Sepal .Width, col = "darkblue") ; ggqnorm(iris$Petal.Length, col = "darkblue");
qqline (iris$Sepal.Width, col = "orchid") gqline (iris$Petal.Length, col = "orchid")
Normal Q-Q Plot Normal Q-Q Plot

Sample Quantiles
Sample Quantiles
4
1

- @
T T T T T
-2 -1 0 1 2
Theoretical Quantiles Theoretical Quantiles
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shapiro.test tats v

by R-core R-core@R-projectorg  pecentile

Shapiro-Wilk Normality Test
Performs the Shapiro-Wilk test of normality.

Keywords  htest

Usage

data(iris)
shapiro.test(iris$Sepal.Width) # To run the Shapiro-Wilk test on Sepal.Width

> W = 0.98492, pEVAIHENSNONIONZ

shapiro.test(iris$Petal.Length) # To run the Shapiro-Wilk test on Petal.Length

> W = 0.87627, FENEINSISNINAIZEEND
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19th

From stats v3.5.1

shapiro.test

by R-core R-core@R-projectorg  pecentile

Shapiro-Wilk Normality Test
Performs the Shapiro-Wilk test of normality.

Keywords  htest

Usage

shapiro.test (x)

Simulated data:

set.seed (334) # To get the same simulated numbers every time

a <- rnorm(100, 30, 5) #Togenerate asample of size 25 from a normal distribution with
mean 30 and standard deviation 5

shapiro.test(a) # To run the Shapiro test on vector "a"

> W = 0.99158, PEVATGENSNONTESS

set.seed (334)

b <- runif (100, min = 20, max = 30) # To generate a sample size of 25 random
numbers between 20 and 30
shapiro.test(b) # To run the Shapiro-Wilk test on vector "b"

> W = 0.94666, PENEIMSNSNONOUOS08
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Kolmogorov-Smirnov Test

ks.test

Kolmogorov-Smirnov Tests

Performs one or two sample Kolmogorov-Smirnov tests.
o

data(iris)
ks.test(iris$Sepal.Width, pnorm, mean(iris$Sepal.Width),
sd(iris$Sepal.Width)) # To run the K-S test on Sepal Width

> D = 0.10566, PEVATGSISNONOT023

ks.test(iris$Petal.Length, pnorm, mean(iris$ Petal.Length),
sd(iris$ Petal.Length)) # To run the K-S test on Petal.Length
> D = 0.19815,

Alternative tests:
The package "nortest" is dedicated entirely to tests for normality.
This package includes:
e Anderson-Darling test (ad.test)
e Cramer—von Mises test (cvm.test)
o Lilliefors test (lillie.test)
¢ Pearson chi-squared test for the composite hypothesis of normality (pearson.test)
¢ Shapiro—Francia test (sf.test)
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Notes on Graphics

You can save any graphic you generated by code or by the graphics window
menu in multiple formats, including TIFF (you can also copy it to the

clipboard) - see the script: "tiff.R" Script: tiff.R

You can generate two graphics simultaneously on separate windows
You can fit multiple plots in one window to create a multipanel graphic

You can use a wide variety of options or colors for any element of the
graphics

For a full list of graphical parameters, see:

https://www.statmethods.net/advgraphs/parameters.html
https://www.statmethods.net/advgraphs/axes.html

R Color Chart: http://www.endmemo.com/program/R/color.php (see next slide)

PCH Symbols Chart: http://www.endmemo.com/program/R/pchsymbols.php (see the one
after next slide)

For advanced graphics, you can use lattice (included in base R), or
ggplot2 (see script s2.R [for examples)
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Notes on Graphics

(@ Q“ick_R RTutorial Rlinterface Datalnput DataManagement Statistics

by & DataCamp Advanced Statistics Graphs  Advanced Graphs

ADVANCED

© aRAph Graphical Parameters

You can customize many features of your graphs (fonts, colors, axes, titles) through

Graphical Parameters graphic options.

Axes and Text One way is to specify these options in through the par() function. If you set parameter
values here, the changes will be in effect for the rest of the session or until you change
Combining Plots them again. The format is par(eptionname=value, optionname=value, ...

Lattice Graphs

# Set a graphical parameter using par()
ggplot2 Graphs
Probability Plots par() # view current settings

opar <- par() # make a copy of current settings
Mosaic Plots par(col.lab="red") # red x and y labels

hi=t (mtcarsSmpg) # create a plot with these new settings
Correlograms par (opar) # restore original settings

Interactive Graphs
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Base R: Colors

R color cheatsheet

Finding a good color scheme for presenting data
can be challenging. This color cheatsheet will help!
R uses hexadecimal to represent colors

Hexadecimal is a base-16 number system used to describe
color. Red, green, and blue are each represented by two
characters (#rrggbb). Each character has 16 possible
symbols: 0,1,2,3,4,5,6,7,8,9,4,B,C,0,EF:

“00% can be interpreted as 0.0 and “FF” as 1.0
i.e., red=#FFO000 , black=A000000, white = #FFFFFF

Two additional characters {with the same scale) can be
added to the end to describe transparency (#rrgebbaa)

R has 657 built in color names  Examople:
Tosee a list of names:

colors{) peachpuffd

These colors are displayed on P 3.

R translates various color models to hex, e.g.:

= RGE (red, green, blue): The default intensity scale in R
ranges from 0-1; but another commaonly used scale is 0-
255. This is obtained in R using maxColorValue=255.
olpha is an optional argument for transparency, with the
same intensity scale.
rebir, g, b, maxColorvalue=255, alpha=255)

= H5V {hue, saturation, value): values range from 0-1, with
optional alpha argument
hswih, s, v, alpha)

* HCL {hue, chroma, luminance): hue describes the color and
ranges from 0-360; 0 = red, 120 = green, blue = 240, stc.
Range of chroma and luminance depend on hue and each
other
hedih, ¢, I, alpha)

A few notes on HSV/HLC
HSV is a better model for how humans perceive color.

R Color Palettes
This is for all of you who don’t know anything
about color theory, and don’t care but want
some nice colors on your map or figure....NOW!

TIP: When it comes to selecting a color palette,
DO NOT try to handpick individual colors! You will
waste a lot of time and the result will probably not
be all that great. R has some good packages for
color palettes. Here are some of the options

Packages: grDevices and grDevices
colorRamps palettes
grDevices comes with the base cm.colors

topo.colors

installation and colorRamps :
terrain.colors

must be installed. Each palette’s

heat.colors
function has an argument for rainbow
the number of colors and see P, 4 for
transparency (afpha): options

heat.colors(4, alpha=1)
> #FFOO00FF" "#FFB000FF" "#FFFFOOFF" "#FFFFBOFF”

For the rainbow palette you can also select start/end color
{red = 0, yellow = 1,/8, green = 2/6, cyan = 3/8, blue
=4/6 and magenta = 5/6) and saturation (s} and value [v):
rainbowin, s=1, w=1, start =0, end = max{1, n - 1}/n, alpha = 1}

Package: RcolorBrewer
This function has an argument for the number of
colors and the color palette (see P. 4 for options).
brewer.pal(4, “Set3")
> "RRDD3CT" "BFFFFE3" "RBEBADA™ "HFEE0T2"
To view colorbrewer palettes in R: display. brewer.all(5)
There is also a very nice interactive viewer:
http://colorbrewer? org/



https://www.nceas.ucsb.edu/~frazier/RSpatialGuides/colorPaletteCheatsheet.pdf
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Base R: Shapes

plot symbols : points (... pch=* cex=3)
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Advanced Graphics Example

How to create BBC style graphics

Load all the libraries you need
Install the bbplot package
How does the bbplot package work?
Save out your finished chart
Make a line chart
Make a multiple line chart
Make a bar chart
Make a stacked bar chart
Make a grouped bar chart
Make a dumbbell chart
Make a histogram
Make changes to the legend
Make changes to the axes
Add annotations
Work with small multiples

Do something else entirely
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BBC Visual and Data Journalism cookbook for R
graphics

Last updated: 2019-01-24

How to create BBC style graphics

At the BBC data team, we have developed an R package and an R cookbook to make the process of creating publication-ready
graphics in our in-house style using R’s ggplot2 library a more reproducible process, as well as making it easier for people new to
R to create graphics.

The cookbook below should hopefully help anyone who wants to make graphics like these:
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We’'ll get to how you can put together the various elements of these graphics, but let’s get the admin out of the way first...
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Next

R for Inferential Statistics
|. Categorical Data Analysis
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