Trwe quan héa so liéu
vOi ggplot2

Cheat Sheet

€)studio

a <- ggplot(seals, aes(x =long, y = lat))
b <- ggplot(economics, aes(date, unemploy))

a + geom_blank()

Kién thirc co ban

ggplot2 dwa trén khai niém “ngir phap cua
biéu d6”, trong do tét ca cac biéu do déu co thé
dwoc xay dwng tr nhirng thanh phan giong
nhau: data - tap di liéu, geoms — md ta cach
thirc thé hién dir liéu, va coordinate - mét hé
toa doé.
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data geom coordinate plot

= system
Dé hién thij cac diém di liéu, can phai sép xép
cac bién trong di liéu vai cac thude tinh hinh
hoc (geom) nhw kich ¢&, mau sac, truc toa dé x
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data geom coordinate plot
i=F ml‘l‘l
v=A
cobar=F
sige= A

Vé biéu dd vai ggplot() hodc gplot()

Sép xép thudc tinh aes m ?
gplot(x= cty, y = hwy, color = cyl, data = mpg, geom = "point")

Tao mét biéu d6 hoan chinh véi dir liéu, geom & thudc
tinh cho truwdc. HO tro nhieu ché dé mac dinh

ggplot(data = mpg, aes(x = cty, y = hwy))
Thém cac I6p (layer) vao biéu do da tao, hé tro
nhiéu loai bieu dé hon gplot().

ggplot(mag. aes(hwy, cty)) +

geom_point(aes(color = cyl)) +
geom_smooth(method ="Im") +
coord_cartesian() +
scale_color_gradient() +
theme_bw/()

Thém cac l6p voi
dau +

Lép (layer) =
geom + default
stat + cac thudc

tinh khac

~]

Céc thanh phan
khac

Thém I&p méi trong biéu d6 véi ham geom_*()
hodc stat_*(). M&i ham sé& xac dinh mot
"geom", la mét nhém cac thudc tinh hinh hoc,
cac tinh toan mac dinh va sw sap xep vi tri
trong biéu dé.

last_plot()
Tra vé biéu d6 da tao gan nhat
ggsave("plot.png”, width =5, height = 5)

Lwu biéu db da tao gan nhéat véi kich thuéc 5° x
5, lwu vai tén “plot.png” tai thw muc lam viéc

a + geom_curve(aes(yend = lat + delta_lat,

-~ | xend = long + delta_long, curvature = z))

X, xend, y, yend, alpha, angle, color, curvature,
linetype, size

b + geom_path(lineend="butt",
~72lingjoin="round’, linemitre=1)
Y X, Y, alpha, color, group, linetype, size

b + geom_polygon(aes(group = group))
X, Yy, alpha, color, fill, group, linetype, size

a + geom_rect(aes(xmin = long, ymin = lat,
xmax= long + delta_long, ymax = lat + delta_lat))

11
: : : Xmax, xmin, ymax, ymin, alpha, color, fill, linetype,
Silze

b + geom_ribbon(aes(ymin=unemploy - 900,
ymax=unemploy + 900)

X, ymax, ymin, alpha, color, fill, group, linetype,
size

a + geom_segment(aes(yend=lat + delta_lat,
xend = long + delta_long)
X, Xend, y, yend, alpha, color, linetype, size

Biéu do mot bién

Bién lién tuc
¢ <-ggplot(mpg, aes(hwy))
wct geom_area(stat = "bin")

X, ¥, alpha, color, fill, linetype, sizec +
geom_area(aes(y = ..density..), stat = "bin")

-] c +geom_density(kernel = "gaussian")
X, Y, alpha, color, fill, group, linetype, size,
~ weight

c + geom_dotplot()

X, Y, alpha, color, fill

c +geom_fregpoly()
[ \_|X Y, apha, color, group, linetype, size

| ¢ + geom_histogram(binwidth = 5)
X, Y, alpha, color, fill, linetype, size, weight
a + geom_histogram(aes(y = ..density..))
Bien ré&i rac
d <- ggplot(mpg, aes(fl))
d + geom_bar()
X, alpha, color, fill, linetype, size, weight
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g <- ggplot(diamonds, aes(cut, color))

seals$z <- with(seals, sqrt(delta_long”2 + delta_lat"2))
| <- ggplot(seals, aes(long, lat))
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Bién X lién tuc, bién Y lién tuc
e <- ggplot(mpg, aes(cty, hwy))

e + geom_label(aes(label = cty), nudge_x=1,
nudge _y=1, check overlap = TRUE)

Ge0MmS - sir dung geom d& bidu dién cac didm di lidu, st dung céc thudc tinh clia aes dé bidu didn cac bién. MGi ham s& tao ra mét 16p

Cac thuéc tinh hinh hoc co’ ban Biéu do hai bién

Hai bién phan phdi lién tuc

h <- ggplot(diamonds, aes(carat, price))

h + geom_bin2d(binwidth = ¢(0.25, 500))
X, ¥, alpha, color, fill, linetype, size, weight

X, ¥, label, alpha, angle, color, family, fontface,
hjust, lineheight, size, vjust

o1 h + geom_density2d()
X, ¥, alpha, colour, group, linetype, size

e + geom_jitter(height = 2, width = 2)
X, ¥, alpha, color, fill, shape, size z

Ham lién tuc

i <-ggplot(economics, aes(date, unemploy))
| + geom_area()
X, Y, alpha, color, fill, linetype, size

e + geom_point()
X, Y, alpha, color, fill, shape, size, stroke

h + geom_hex()
X, Y, alpha, colour, fill, size

e + geom_quantile()
X, Yy, alpha, color, group, linetype, size, weight
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e +geom_rug(sides="bl")
X, ¥, alpha, color, linetype, size

| + geom_line()

e + geom_smooth(method = Im) \ i i
X, Y, ﬁ{pha, color, fill, group, linetype, size, X, ¥, alpha, color, group, linetype, size
Weig

+ e " L}
e + geom_text(aes(label = cty)_f_ nudge x=1, [l | + geom_step(direction . hv') .
nudge_y=1, check_overlap = RUEE)J B X, Y, alpha, color, group, linetype, size
X, Y, label, alpha, angle, color, family, fontface,
hjust, lineheight, size, vjust

Trwe quan hoéa sai s6
df <- data.frame(grp = c("A", "B"), fit =4:5,se = 1:2)

. X L. e Cn | <- lot(df, , fit, in = fit-se, = fit+
Bién X r&i rac, bién Y lién tuc J <~ ggplot(df, aes(grp. fit, ymin = fit-se, ymax = fit+se))

f <- ggplot(mpg, aes(class, hwy))

| + geom_crossbar(fatten = 2)
X, ¥, ymax, ymin, alpha, color, fill, group,
linetype, size
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L

f + geom_bar(stat = "identity") '
X, Y, alpha, color, fill, linetype, size, weight

|-

e | + geom_errorbar()

I+ geom_boxplot() x ymax, ymin, alpha, color, group, linetype
X, Y, lower, middle, upper, ymax, ymin, alpha, { ™ ’ y ' y '
Solor, il group, Iinet%)e, shape, L7e. we?ght size, width (also geom_errorbarh())

| + geom_linerange()

X, ymin, ymax, alpha, color, group, linetype,
size

| + geom_pointrange()

X, ¥, ymin, ymax, alpha, color, fill, group,
linetype, shape, size

f + geom_dotplot(binaxis ="y",
stackdir ="'center"

X, Y, alpha, color, fill, group

f+ geom_violin(scale = "area")
X, Y, alpha, color, fill, group, linetype, size, weight

Ban do
data <- data.frame(murder = USArrests$Murder,
state = tolower(rownames(USArrests)))
map <- map_data("state")
k <- ggplot(data, aes(fill = murder))

Bién X ré&i rac, bién Y roi rac

Hk o+ geom_map(aes(map_id = state), map = map) +
) expand_limits(x = map$long, y = map$lat)
g map_id, alpha, color, fill, linetype, size

g +geom_count()
X, Y, alpha, color, fill, shape, size, stroke

Biéu do ba bién

. | + geom_raster(aes(fill = z), hjust=0.5,

vjust=0.5, interpolate=FALSE)

X, Y, alpha, fill

| + geom_tile(aes(fill = z))

X, ¥, alpha, color, fill, linetype, size, width

| + geom_contour(aes(z = z))
X, Y, Z, alpha, colour, group, linetype, size,
weight
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Stats - cach thirc khac dé tao bidu db Scales -1y Coordinate — H¢ toa do

M6t s6 biéu do hién thi di¥ liéu da dwoc bién ddi. St
dung stat dé lwa chon hinh thirc bién ddi di liéu, VD.

a + geom_bar(stat="count")

T a1
‘coordinate pl:)t :
system

—I'l+r =

data stat geom

§=eaum

Mbi stat sé& tao thém cac bién méi rng vOi cac
cac thudc tinh hinh hinh hoc Cac bién nay st
dung cAu tric théng thuweng ..name..

Ham stat va geom déu két ho’p mot stat voi mot
geom dé tao moét I&p (layer) mai, VD.
stat_count(geom="bar") cho ra két qua twong tw
nhw geom_bar(stat="count")

o e

Bien mo’l tao qua

bién ddi di¥ lieu

/| + stat den5|ty2d(aes(flll =.level..),

AN "

1 geom ="polygon", n = 100)

P deom ) ﬂmﬁﬁa
¢ + stat_bin(binwidth = 1, origin = 10) Bidu G
X ¥y | ..count.., ..ncount.., ..density.., ..ndensity.. |Aeu _;O
¢ + stat_count(width = 1) mot bién
X Y, | ..count.., ..prop..

c + stat_density(adjust = 1, kernel = "gaussian")

X, Y, | ..count.., ..density.., ..scaled..

e + stat_bin_2d(bins = 30, drop = TRUE) Bidu dd
X, Yy, fill| ..count.., ..density.. Sz
o + stat_bin_hex(bins = 30) hai bien
X, Yy, fill| ..count.., ..density..

e + stat_density_2d(contour = TRUE, n = 100)
X, Y, color, size | ..level..
e + stat_ellipse(level = 0.95, segments = 51, type = "t")

| + stat_contour(aes(z = z)) Biéu dd
X Y, z, order | ..level.. ba bién
| + stat_ summary_hex(aes(z = z), bins = 30, fun = mean)
XY, z, fill | ..value..

| + stat_summary_2d(aes(z = z), bins = 30, fun = mean)

XY, z, fill| ..value..

f + stat_boxplot(coef =1.5)

X, y | ..lower.., ..middle.., .. upper..,
f + stat_ydensity(adjust =1, kernel
X, y | ..density..,

So sanh
.width.. , ..ymin.., ..ymax..

= "gaussian', scale = "area")
..scaled.., .. count.., ..n.., ..violinwidth.., .. width..

e + stat_ecdf(n = 40)
X Y| X, Y.

e + stat_quantile(quantiles = ¢(0.25, 0.5, 0.75), formula=y
~ log(),

method = "rq")

X, Y | ..quantile..

e + stat_smooth(method = "auto", formula=y ~ x, se =
TRUE, n = 80,

fullrange = FALSE, level
X VY|.se.,.x.,

Ham sb

=0.95)
Y., .ymin.., ..ymax..

ggplot() + stat_function(aes(x = -3:3),
fun =dnorm, n =101, args = list(sd=0.5))
X| Xy Y

e + stat_identity(na.rm = TRUE)
ggplot() + stat_qq(aes(sample=1:100), distribution = qt,
dparams = list(df=5))
sample,x, y| ..sample..,
e + stat_sum()

X, Y, Size | ..n.., ..prop..
e + stat_summary(fun.data = "mean_cl_boot")

h + stat_summary_bin(fun.y = "mean", geom = "bar")
e + stat_unique()

Cach dung
théng dung

..theoretical..
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Scales — Ty l& quy dinh cach thire biéu do sap xep
di liéu vai cac thude tinh hinh hoc trén biéu d6. Dé
thay ddi cach sép xép nay, can thay déi ty lé.

j n <-b+ geom_bar(aes(fill = fl))

n

aes can Sap xep ty lé
= thay déi | dé st dung

ﬁ n + scale_flll_manual(

Cacgia tri
thudc tinh

wnll

values = c("skyblue", "royalblue", "blue", "navy'),
non ll breaks _C(lldll n II

name = “fuel’, labels = c('D", "E", "P", "R"))

B | (=il c(d”, "e", "p",

Khoang gia tri cho
sap xep lai ty 1&

Tén st dung | Nhan st dung
cho chu gidi | cho chu giai

Céac gia tri dwoc

dung cho chu giai

Cach str dung thwong dung
St dung v&i cac gia tri aes:
alpha, color, fill, linetype, shape, size
scale_* continuous() — St dung cho céc bién lién tuc
scale_* discrete()— S dung cho céac bién roi rac

scale * |dent|ty§) S dung gia trj cta tap di liéu
scale”*_manual(values = c()) — Sap xép cac bién roi
rac v&i cac gia tri tuy bién

X and Y location scales
St dung vé&i cac thudc tinh cla truc x hodc y
(phan dwdi day chi mé ta truc hoanh x)

scale_x_date(date_labels = "%m/%d"),
date_breaks ="2 weeks") - Coi x nhw bién ngay
thang. Xem thém ?strptime vé nhan (label)

scale_x_datetime() - Coi x nhw bién ngay thang, s
dung cac tham so nhw scale_x_date()

scale_x_10g10() — Thé hién x vai ty |é log10

scale_x_reverse() - Gitr nguyén hwéng cla truc x

scale_x_sqrt() — Thé hién x v&i ty I& c&n bac hai
Mau sac

Bién roi rac Bién lién tuc

Fdin<-d+ %eom _bar(
H aes(fill =)

N + scale_fill_brewer(
:}ﬂ palette = "Blues")

Lwa chon bang mau:
library(RColorBrewer)
display.brewer.all()

0 <- ¢ + geom_dotplot(
1 aes(fill = ..x..))

1 0+ scale_fill_gradient(
low ="red",

high= "yeIIow“)

o + scale_fill g?]radientZ(
low = "red", high = "blue"
mid = "white" mldpomt 25)
o + scale_fill_gradientn(

1 colours = terrain.colors(6))

~ | Xem thém: rainbow(),
heat.colors(), topo.colors(),

-

H

TTTT

H b
TTvLT
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T + scale_fill_grey(
- Jstart=0.2,end= 0.8,
na.value = "red")

TT

cm.colors(),
RColorBrewer::brewer.pal()
Hinh dang
Gia tri thuéc tinh hinh dang
g p <-e +geom_| pomt( 0[] 657 120 184 244k
aes(shape = fl, size = cyl)) 10 70 13% 19@ 25¥
p + scale_shape( .
sofid = FALSE) e
A 3+ -9 150 21@
p +scale_shape_manual( 4% 10%& 16@ 22m
! values = ¢ 3:7’%) °0
- Gia trj thudc tinh hinh dang 5 111 17A 23¢ oo
trong bang bén
Kich c&
P+ scale_radius( = + scale_size_area(
:# range=c(1,6)) e max_scale = 6)
~p + scale_size() + | |Kich c& dang tron
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r <-d + geom_bar()
1 +coord_cartesian(xlim =c(0, 5))

E xlim, ylim

B Hé toa do bé-cac mac dinh

ﬁi r + coord_fixed(ratio = 1/2)

ratio, xlim, ylim )

Hé toa do Dé-cac, ty Ié x va y ¢ dinh

T r +coord_flip()
in[n, ylim
DOoi truc toa d6

r +coord_polar(theta ="x",
direction=1)

theta, start, direction

Hé toa do cuc

| r+coord_trans(ytrans ="sqrt")
xtrans, ytrans, limx, limy
“lm Bién d&i hé toa do Dé-cac,

T + coord_map(projection = "ortho", :
orientation=c(41, -74, 0)) :
projection, orientation, xlim, ylim ‘

S dung packages mapproj (mercator (mac dinh),
azequalarea, lagrange,...)

Diéu chinh vi tri

Cach thire sap xep cac thudc tinh hinh hoc
(geom) trén biéu d6
s <- ggplot(mpg, aes(fl, fill = drv))
s +geom_bar(position ="dodge")
B8 Dat cac gia tri canh nhau
s+ geom_bar(position ="fill")
Dat cac gia tri chdng 1&én nhau, thay déi ty
|é theo phan tram
e+ geom_point(position = "jitter")

Thém cac yéu td ngau nhién (random
noise) dé tranh chéng lan cac diém trén
biéu do

e +geom_label(position ="nudge")
D&t cac nhan bén canh cac diém

s +geom_bar(position = "stack")
Dét cac gia tri chdng 1én nhau

Vi tri trong biéu dd co thé dwoc thay dbi lai thanh mét
ham véi cac tham sb clia chiéu dai va chiéu rong

s + geom_bar(position = position_dodge(width = 1))

r + theme_classic()
Nén classic

r+theme_bw()
Nén trang

r +theme_gray() |
Nén xam (theme
mac dinh)

r +theme_dark() =
. Nén toi I
=R A

Translator: ranalytics.vn

r +theme_minimal()
Né&n minimal

r +theme_void()
Dé tréng hinh nén

Faceting — Chia nhé biéu d6

Chia nh¢ biéu do dwa trén gia tri ciia moét hodc
nhiéu bién r&i rac

t <- ggplot(mpg, aes(cty, hwy)) + geom_point()

[0 i+ facet_grid(year ~ )
[0 Hang chua bién year

[T ¢+ facet_grid(year ~fl)
U chianhd biéu db theo ca hang va cot

-=- L+ facet_wrap(~ fl),

Ty dong sap xép biéu dé
Quy dinh ty |& dé gi&i han cac truc cta biéu d6
khi str dung facet

t+facet grid(drv ~fl, scales ="free")
Gidi han truc x & y theo tirng biéu dd
 "free_x" — Ty dong diéu chinh gi&i han truc x
« "free_y" — Ty d6ng diéu chinh gi&i han trucy

t + facet_grid(. ~ fl)
Cot chra bién fl

D4t nhan, tiéu dd cho céac biéu d6 khi dung facet

t+ facet_grid(. ~ fl, labeller = label_both)
fl: c fl: d fl: e fl: p

~ ., labeller =label_bquote(alpha " .(fl)))

fl:r
t + facet_grid(fl

l..tl: Eld .ﬂ" -e'.:" -!'.lr
t+facet _grid(. ~ fl, labeller = label_parsed)
c d e p r

Labels - Tiéu & & nhan
t + ggtitle("New Plot Title")
Thém tén biéu do
t + xlab("New X label™)
Thay déi tén truc x
t+ylab("New Y label")
Thay déi tén trucy
t + labs(title =" New title", x = "New X",

y ="New y")

Thay dbi tén biéu d6 va cac truc x, y

S dung cac ham ty

I& (scale) dé thay ddi,
cap nhat cac chu giai

Chu giai

n + theme(legend.position = "bottom")

Thay déi vi tri chu giai: "up”,“bottom”, “right”,"left”
n + guides(fill = "none")

Quy dinh chu giai cho méi thudc tinh: colorbar,

legend, hoac “none" (khdng dé chu giai)
n+ scale fill_discrete(name = "Title",

labels = c("A","B","C", "D", E))

Sk dung ham ty Ié (scale) cho tiéu dé & nhan trong
chu giai

Zooming — Phéng t6 biéu d6

J‘ Khéng thay déi dir liéu (Nén dung)
r

t + coord_cartesian(
xlim = ¢(0, 100), ylim = ¢(10, 20))

Thay déi dir liéu
(Loai bé cac dir liéu ngoai ving phan tich)

q ¢ + xlim(0, 100) + ylim (10, 20)

t + scale_x_continuous(limits = ¢(0, 100))
Xem thém: docs.ggplot2.org+ ggplot2 2.0.0 « Updated: 12/15

+ scale_y_continuous(limits = c(0, 100))
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