Chuong 2

Hién thi di liéu trong R

2.1 Cac nguyén ly co ban

R ¢6 sén céac chiic nang don gian dé tao ra nhiéu loai bieu do. Vi du:

Kiéu plot Ham
Scatter plot plot ()
Scatter plot matrix pairs()
Box plot boxplot ()
Strip chart stripchart ()
Histogram plot hist()
Density plot density ()
Bar plot barplot ()
Line plot plot() va line()
Pie charts pieO)
Dot charts dotchart ()
Chen text vao hinh text ()

Trong hau hét cac truong hop, ta cé thé ding cac dbi s6 sau dé tity chinh:
e pch: thay doi hinh dang diém
e cex: thay déi kich thude diém

col: thay doi mau cia diem

e frame: gia tri logic.

main, xlab, ylab: Tén tiéu dé va dan nhan céc truc x, y.
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2.1.1 Scatterplot
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data("iris")

# Print the first n =

head(iris, n = 3)

# Tao mot scatter lot

plot( x =
cex =
"Sepal Width" )

3 rows

iris$Sepal.Length, y = iris$Sepal.Width, pch = 19,
0.8, frame = FALSE, xlab = "Sepal Length",ylab = ...

Ta thu duge két qua sau:

O *
- *
- = S : * . »
o Ty . .. .
= g .- e *
las ] R T S - e+
. e H .
. e H - cr e »
™ o * e * *
G e . e - e " e .- .
O o * e e e e e ¥ *
17} -t e ' EERE . * *
V3] - N -
Ty . e * *
s . - e * *
o H H
* * * *
O * *
- *
™ | | T T T T T |
4.5 2.0 2.9 5.0 6.9 7.0 7.5 8.0

Sepal Length

Hinh 9: Scatter plot

2.1.2 Boxplot

data("iris")

# Print the first n =
head(iris, n = 3)

# Tao mot box plot

3 rows
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boxplot (Sepal.Length —Species, data = iris, ylab = ...

"Sepal.Length", frame = FALSE, col = "lightgray")
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Ta thu dugde két qua sau:
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Hinh 10: Box plot

2.1.3 Histogram

Dé tao mot histogram tit tap dit licu galaxies trong packages MASS. Ta stt
dung cac 1énh duéi day:

> library(MASS)
> hist(galaxies)

Ta thu dugde két qua:
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Hinh 11: Histogram

Dé thém tén biéu dd (main); tén cot x,y (xlab, ylab); them mau (col):

hist(galaxies, main= "Frequency distribution by galaxies
group", xlab= "Velocity of Galaxies", ylab= "Density",
col="red")

Ta thu dugce két qua:
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Hinh 12: Histogram véi mau sic, tén cot va tén bicu do

Biéu do dudng density:

plot(density(galaxies), add=TRUE)

Ta thu duge két qua:
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density.default(x = galaxies)
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Hinh 13: Duong density

2.2 Ba hé théng co ban

2.2.1 Lattice graphics

Do hoa Lattice cung cap mot hé théng hién thi cai thien hon dd hoa R co ban.
Ching ta c6 thé cai dit goi lattice bing lenh install.packages("lattice").
Cu thé duge cho nhu bang duéi day:

Vi du:

Kiéu plot Ham lattice
Scatter plot xyplot )
Scatter plot matrix splom()
3D scatter plot cloud()
Strip plot (1D scatter plots) | stripplot()
Box plot bwplot ()
Dot plot dotplot()
Bar chart barchart ()
Histogram histogram()
Density plot densityplot ()
Theoretical quantile plot qgqmath ()
Two-sample quantile plot qq )
3D contour plot of surfaces | qontourplot()

> library(lattice)
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> xyplot( Sepal.Length ~ Petal.Length, group = Species, data ...
= iris, auto.key = TRUE, pch = 19, cex = 0.5 )

ta thu dugc két qua sau:
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Hinh 14: V& hinh véi thu vién lattice
xyplot(
Sepal.Length ~ Petal.Length | Species,
layout = c(3, 1), # panel with ncol = 3 and nrow ...
=1
group = Species, data = iris,
type = c("p", "smooth"), # Show points and smoothed line
scales = "free" # Make panels axis scales
independent

ta dugc:
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Hinh 15: Vé hinh véi thu vién lattice

2.2.2 qqplot

Mot ca phap don gian cua gplot la:

library(ggplot2)
gplot(x, y=NULL, data, geom="auto", xlim = c(NA, NA), ylim ...
=c(NA, NA))

Trong do:
e X : gii tri x.
e y :gid tri y (tuy chon).
e data : data frame st dung dé hién thi.

e geom : vecto ki ti chi dinh vé. Mic dinh 1a "diém" néu x va y dudc chi
dinh va "histogram" néu chi x dudgc chi dinh.

e xlim, ylim: giéi han truc x va truc y.

Vi du:

library(ggplot2)

# data la vector

x <- 1:10; y = x*x

# plot co ban

gplot(x,y)

# them line

gplot(x, y, geom=c("point", "line"))
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Ta thu duge két qua dudi day:
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Hinh 16: Vé hinh co ban véi gplot

100-

Hinh 17: Thém lines véi gplot

Ngoai ra ta c6 thé st dung dit lieu mtcars trong R.

library(ggplot2)

> data(mtcars)

# plot co ban

> gplot(mpg, wt, data=mtcars)

ta duge két qua:
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mpg

Hinh 18: Vé hinh véi gplot

# Smoothing
gplot (mpg, wt, data = mtcars, geom = c("point", "smooth"))

mpg

Hinh 19: Smoothing véi gplot

# Thay doi mau sac
gplot(mpg, wt, data = mtcars, colour = cyl)

# Thay doi mau sac theo nhom

df <- mtcars

df[,'cyl'] <- as.factor(df[,'cyl'])
gplot (mpg, wt, data = df, colour = cyl)

# Them lines
gplot (mpg, wt, data = df, colour

cyl,
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geom=c ("point", "line"))

Ta thu duge két qua lan lugt nhu sau:
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Hinh 20: Thay d6i mau sic véi gplot
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Hinh 21: Thay do6i mau theo nhém véi gplot
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Hinh 22: Thém lines véi gplot

Ta ciing ¢ thé vé biéu do histogram (a) va smooth (b) bang qplot ciia
tap dit lieu diamonds véi bién carat va price trong géi packages ggpubr.

library (ggpubr)
> gplot(carat, data = diamonds, geom = "histogram",
bandwidth = 100)

15000~
10000 -

5000~

Hinh 23: Vé hinh vé6i gplot

density plot
>gplot(carat, data=diamonds, geom='density')
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>gplot(carat, data=diamonds, geom='density',color
=cut,linetype=cut)
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Hinh 24: Vé density véi gplot

# smooth
gplot(carat, price, data=diamonds, geom='smooth')
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Hinh 25: Smoothing véi gplot

# smooth
gplot(carat, price, data=diamonds, geom='smooth')
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Hinh 26: Smoothing véi gplot

2.2.3 ggplot

geplot() dimng dé khdi tao mot déi tugng ggplot ban dau, hién thi tity theo
bo dit lieu dau vao duge tuy chinh béi cac tham sb.

NULL, mapping = aes(), ...,
parent.frame())

ggplot(data
environment
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2.3 Su dung ggplot2

Ggplot2 1a mot géi ho trg hien thi rat manh va linh hoat trong R duge thuec
hién béi Hadley Wickham. Ggplot2 diya trén khéi niem "ngit phap ciia biéu
do". Cau tric ctia ggplot2 dugce chia thanh cidc phan chinh. Plot = data +
Aesthetics + Geometry.

e Data: mot data frame.

o Aesthetics: chi bién x va bién y. N6 ciing c6 thé dung dé dicu chinh
mau sac, kich thuée, va hinh dang clia cac diém. ..

e Geometry: tuong ting véi cdc dang do thi (histogram, boxplot, line

plot,...).
Kiéu plot Ham ggplot2
Initialize a ggplot ggplot ()
Scatter plot geom_point ()
Strip chart geom_jitter()
Dot plot geom_dotplot ()
Line plot geom_line()
Bar Chart geom_bar ()
Histogram geom_histogram()
Density plot geom_density()
QQ plot stat_qq()
Box plot geom_boxplot ()
Title and axis labels labs()

Chiing ta c6 thé hién thi dit lieu thanh nhiéu bang theo ting bién trén ciing
mot hinh bing ham facet_wrap().
Vi du 1: Cho tap dit lieu datal nhu sau:

Age | Weight | Gender
10 24 male
20 39 female
35 46 male
67 60 female
54 45 female
80 50 male
15 30 female
47 52 male
66 55 female
29 67 female
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Ta st dung cac dong lénh sau:

35

>
>
>

>
>
#

age <- c(10, 20, 35, 67, 54, 80, 15, 47, 66, 29)

weight <- c(24, 39, 46, 60, 45, 50, 30, 52, 55, 67)

gender <- c("male", "female", "male", "female", "female",
"male", "female", "male", "female", "female" )

datal <- data.frame(age, weight, gender)

library(ggplot2)

hien thi co ban

>ggplot(datal, aes(age, weight)) + geom_point()

weight
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Hinh 27: Vé hinh co ban véi ggplot 2

#Thay doi kich thuoc diem
>ggplot(datal, aes(age, weight)) + geom_point(size = 5,

color="red")
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Hinh 28: Thay déi kich thuéc diém véi ggplot 2
#hien thi nhom diem theo mau
> ggplot(datal, aes(age, weight)) + geom_point(size = 5,
aes(color =

gender, shape = gender)) + ...

scale_color_manual(values = c("#00AFBB", "#E7B800"))

®
60~ @
[
L0 gender
=
© . . female
=
male
40- .
30 9

]
40
age

' '
G0 a0

Hinh 29: Hién thi nhém diém theo mau véi ggplot 2

# them smooth

>ggplot(datal, aes(age, weight)) + geom_point(size

=5’
color="red") + geom_smooth(method = "1m")
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Hinh 30: Smoothing véi ggplot 2

# Them density
> ggplot(datal, aes(weight)) + geom_density(fill = "blue",
color = "green")
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Hinh 31: Density v6i ggplot 2

Vi du 2: Vé biéu do cham diém trong tap dit lieu diamonds trong géi ggplot2.

> library(ggplot2)
> str(diamonds)
> View(diamonds)
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> ggplot(diamonds, aes(carat, price)) + geom_point(color = ...

"red" )
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Hinh 32: Vé biéu dd cham diém véi ggplot 2

>ggplot(diamonds, aes(cut)) + geom_bar(fill = "red")

20000 -

15000 -

10000 -
- -

0-

count

Fair Good Very Good Premium Ideal
cut

Hinh 33: Vé biéu dd cot vé6i ggplot 2

ggplot(diamonds, aes(carat, price)) + geom_smooth(method = ...
n 1m|l )
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Hinh 34: Smoothing véi ggplot 2

# facet

>ggplot(datal, aes(age, weight))+ ...
geom_point (size=5,aes(color = gender))+

geom_smooth(aes(color = gender, fill = gender))+ ...
facet_wrap(—gender, ncol = 2, nrow = 1)+ ...
scale_color_manual (values = c("#00AFBB", "#E7B800"))+ ...
scale_fill_manual(values = c("#00AFBB", "#E7B800"))
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Hinh 35: Facet véi ggplot 2

Vi du 3: Mo ta facet trén bo du licu iris trén R.

ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width))+
geom_point (aes(color = Species))+
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geom_smooth(aes(color = Species, fill = Species))+

facet_wrap(—Species, ncol = 3, nrow = 1)+

scale_color_manual (values = c("#00AFBB", "#E7B800",

"#FC4EQ7"))+ scale_fill_manual (values = c("#00AFBB",
"#E7B800", "#FC4AE07"))
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Hinh 36: Facet véi ggplot 2 trén bo dit lieu iris



