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1.1 RStudio

© Rstudio = a X

File Edit Code View Plots Session Build Debug Profile Tools Help

Q - Oyl - | B Go to file/function - Addins - R] Project: (None) =
@ | Untitled1 = ] Environment Histery Connections Tutorial =[]
= ’
| Source on Save | L 7 - = Run | *= ™ Source ~ = H # Import Dataset = | 9 103MiB = | & List - -
1 | R~ -_L Global Environment =

Environment is empty

Files Plots Packages Help Viewer Presentation =]

- Export ~

11 (Top Level) + R Script &
Console  Terminal Background Jobs =]
R - R451 - ~/ @
R version 4.5.1 (2025-06-13 ucrt) -- "Great Square Root"

Copyright (C) 2025 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64

REHA#MS, 4 HFEMERE.
TEHERSTHRTUEESRT R
A'Ticense() "' Ticence ) "EE T KM FHMEM.

REMEETE, FFEA AN BB T TH.
A 'contributors O 'FEEEFEEH N EF M
A'citationQ & & FRME LR h ETRMS| ARIREFE .

A'demoQ ' HF—LERBIIEF, A helpQ ' REFELHFTE M, &

A'help.start() "BEHTMLR BB FEISTH .
#WA g0 BHR. .
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1.2 R#1IR

R #h

AT AL

1@

-

5+ 3

sqrt(4)
class(sqrt)
result <- 5+3
result
class(result)

zzy <- "teaching assistant
class(zzy)

x<-c(80,87,98,73,100)
sum(x)

?sum # help(sum)
install.packages("rio"
library(rio)
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# [
cl<-c(2,3,4,5)
c2<-c(6,7,8)
c3<-c(cl,c2)

# Ryl

cl[2]

cl[c(2,4)] # 3 5

c1[(4,2)] # 5 3

cl[-3] #BERRAIMIGE 2 3 5
c4<-cl*100

c1[c(1,2)]<-c(1,9) # 193 45
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# PR
length(cl)
max(cl)
range(cl)

1:10
year<-seq(from=2010,t0=2025,by=5) # by (26) /length (41~%%)
names(cl)<-year

myfunction<-function(input){
DEFINE "output”™ USING INPUTS
return(output)
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# XAREAT
getwd #working directory
setwd()

#

tablel 1<-read.csv("F:/rdata/example/chap@l/tablel 1.csv")
class(tablel 1) # "data.frame"

names(tablel 1)

nrow(tablel 1)

ncol(tablel 1)

dim(tablel 1)

summary(tablel 1) # str(tablel 1)

read.dta("auto.dta") # install.packages("foreign")
read.spss(“ex3 1.sav")

# ORAF R

write.dta(tablel 1,file="tablel 1.dta")
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1.3 RE¥FFELR

m = (vector)

4E1% (matrix)

%28 (array)

% 4EHE (data frame)
A -F (factor)

7% (list)
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1.3 1 ME

a<-c(1,2,3)
b<-rep(1:3,times=3)
c<-rep(1:3,each=3)
rev(a) # reverse 3 2 1
LETTERS[1:10]
letters[1:10]
month.abb #4585 ) H

month.name[1:6]
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1.3.2 56f&

v<-1:6

mat<-matrix(v,nrow=2,ncol=3,byrow=TRUE) #ERJ\FALSEFZAIE 75
rownames (mat)=c("H"," /")

colnames(mat)=c("A","B","C")

t(mat) #iLE

X <- ¢c(1,2,3,4)
X %*% t(x) # (4 by 1) times (1 by 4)
t(x) %*% x # (1 by 4) times (4 by 1)
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1.3.3 $IEAE

1@

# BHRYBIE

names<—c( ) Eﬁ ") ) ZA"J "ﬁ‘j") "T") ")jz")

stat<-c(68,85,74,88,63)

math<-c(85,91,74,100,82)

econ<-c(84,63,61,49,89)
table2_1<-data.frame(#k44=names, Ziif#=stat, Z=math, £ ¥=econ)

# ViR

table2 1$5:112

table2 1[,2:3] #mi{7/5%, Z4rTtable2_1[,c(2,3)]
table2 1[3,2]

# BARES I S5HUF

table merge<-rbind(tablel,table2)
arrange(table2 1,#:44)
arrange(table2 1,desc(%(%))
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1.3.4 BF

a<_c(u$%‘mn, Ili&)ﬁll, ||I§é§ll, "E\::%", nél%‘mn, "@éj\j")
fi1<-factor(a);fl # Levels: #hiy= &fh E2ZY
as.numeric(fl) # 213 3 2 3

# Joy oAy R AgUE.

b<-c("fE", "B, ", ")
f2<-factor(b,ordered=TRUE, levels=c("//", " [L", 1", " 2="))
2 # Levels: L < B < b < #

as.numeric(f2) # 12 3 4
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Data visualization

66 “The simple graph has brought more information to the data analyst’ s mind than any other

device.” — John Tukey
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>] A

A

R for data visualization

s RIEZEABMAVITMADG, TLHHEXELZWEN, L P& iEbasefrgridm KR ELE &R %o

o ZEREF B Wgraphics B & ; Bl —#F B 7T LAE B B 69 65k 5% I,

o ggplot2 R mMI AR Z k92— (LR AESH EF0) , ATEZHEME TeridfF Kidggplot
BREH,

o ¥ <—CSDNt# % 3


https://blog.csdn.net/m0_54356409?type=blog
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2.1 &

s

ggplot2 V[ HIALEE

4

# R4

install.packages("tidyverse™)

library(tidyverse) # ggplot2jgtidyversethijiz.Lrflz—
install.packages( 'ggthemes', dependencies = TRUE)
library(ggthemes)
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2.1.1 penguins data frame

Bl HXXAR? ARXA?

AW Y BFeh ERAARR KRB ? £ 69K AL A R?
K S 69 46 AT R 09 D AO1R T R FE R R BR?

Bk K etk EZ MM £ R R AHM? REMLTRAMEL? REAMTRELZMN? AMHLELEEL
R WA F? BENEFRT A EM R R Z A R? LA 6L T & R = 5Kk # 4
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2.1.1 penguins data frame

o penguins 2 3 & €. 5 T Palmer Z 5 =/~ B x5 _E 4809 F 4K & H I

o penguins &, 2344/ AR

VU R E S B N T

T ¥ (variable) : Fif o489 M
{4 (value) : M Eifvariablefr &L agKA

M (observation) : $4\{L\3§%é@ﬁﬁﬁ/§;' o —/observation®, 2 % /~values
Questions: #4k? HA? H#AZ?
kA% 4% (Tabular data) : value

7, observation iT

B “E A7 P, variable
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2.1.1 penguins data frame

B
penguins # penguins# it BN Bfedatasetsfi, JoFHIYMESEpalmerpenguins
glimpse(penguins) # %LE7
head(penguins,5)

A

P

species island bill len bill dep flipper len body mass sex year
1 Adelie Torgersen 39.1 18.7 181 3750 male 2007
2 Adelie Torgersen 39.5 17.4 186 3800 female 2007
3 Adelie Torgersen 40.3 18.0 195 3250 female 2007
4 Adelie Torgersen NA NA NA NA  <NA> 2007
5 Adelie Torgersen 36.7 19.3 193 3450 female 2007

1. species: a penguin’ s species (Adelie, Chinstrap, or Gentoo).
2. flipper len: length of a penguin’ s flipper, in millimeters.

3. body mass: body mass of a penguin, in grams.



%3t — ok F AR RAL 24 R AT AL Hh R M Gt
21.2 I ft—EREMEER !
Body mass and flipper length
Dimensions for Adelie, Chinstrap, and Gentoo Penguins
5500 -
o Species
@ ® Adelie
& 4500- .
— 4 Chinstrap
8 u  Gentoo
m
3500 -
2500 = 1

170 180 190 200 210 220 230
Flipper length (mm)

o
&y
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Step1 : 1 H R ¥k ggplot() AL HE

ggplot(data = penguins) # GlE—/=I&3% (empty graph)

yi
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S ¥ mapping K&k Emrat B B &

4

Step2 : &

ggplot(
data = penguins,
mapping = aes(x = flipper len, y = body mass_g)

)

6000 -

9} 5000 -

mass

body_|

4000 -
3000 -

170 180 190 200 210 220 230
flipper_length_mm
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Step3 : {E ] geom point() Bl & &S B

yi

1@

ik b 4,31

ggplot(
data = penguins, # nJ A Edata =

)+
geom point()

mapping = aes(x = flipper len, y = body mass _g) # 1] fHmapping =

6000 - e o
e o pe
o ©® ° . %
R e o8
o o’
ot ® ... %
9} 5000 - i o '3 o 8o
o . oBe® $0°0°0
@ °® e :: . o0 K
s o
E| og °s® © o8°
- g%e o o 8o
5 o % Se -'o s °8
8 4000- 5 °® o..o o238 ° oo 8
$
Wk s
® o 3,88 ’ o'..'. .
o oF o%fe0 . oo
o
3000 - ¥ ® 'o
(1] L4
.
] . ' . : ' '
170 180 190 200 210 220 230

flipper_length_mm
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Step4 : EARRHAENRKRTARLM

ggplot(
data = penguins,
mapping = aes(x = flipper len, y = body mass g, color = species)
)+
geom_point()
N\ J

6000 - oo
e o

o® s @
% o
)
$°% o
2 5000 —— k e . i
I ) ° species
g SN
£ o e g o Adelie
o, ]
S ;l... : :‘! 5~ O ® Chinstrap
o .o $e, e |
8 4000- :‘. s 0 ® Gentoo
0 o°® ® oo o % §
1 -"" ‘
L
Q% pOLL
° o ' . o
¢ .. . o .o
3000 - 5% e
L
170 180 190 200 210 220 230

flipper_length_mm
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Step5 : FRALMMREA (linear model) LHIREMEL

ggplot(
data = penguins,
mapping = aes(x = flipper_len, y = body_mass_g, color = species)
)+
geom point()+
geom_smooth(method = "1m")

6000 -

(o] i .
| 5000 species

o= Adelie

mass

== Chinstrap

body_|

4000 - =&~ Gentoo

3000~

170 180 190 200 210 220 230
flipper_length_mm
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%1t 5 % —k EALR R 7 AT A 3

K1IR¥A,

B F£ &6 (Simpson's Paradox)

ANEEXANEFENPEFHRRARE/ N, BEEKR (THEARE) YREARSRKEZH TR A/ E,
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Step6 : EREFZHF| (local level) L334T aesthetic mappings

4 N

ggplot(
data = penguins,
mapping = aes(x = flipper len, y = body mass g)
)+
geom_point(mapping
geom_smooth(method

aes(color = species))+
"Im")

5500 -

species
® Adelie
4500 -
4 Chinstrap

= Gentoo

body _mass_g

3500 -

2500 - ] 1 1 1 ' '
170 180 190 200 210 220 230

flipper_length_mm
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Step7 : FfrE. XEFA

ggplot(
data = penguins,
mapping = aes(x = flipper len, y = body mass)
)+
geom_point(mapping
geom_smooth(method
labs(
title = "Body mass and flipper length",
subtitle = "Dimensions for Adelie, Chinstrap, and Gentoo Penguins",
x = "Flipper length (mm)", y = "Body mass (g)",
color = "Species", shape = "Species"
) +

scale _color_colorblind()

aes(color = species, shape = species))+
“Im" )+
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We made it!
Body mass and flipper length
Dimensions for Adelie, Chinstrap, and Gentoo Penguins
|
5500 -
o Species
)]
4 * Adelie
£ 4500- :
— 4 Chinstrap
8 u  Gentoo
m
3500 -
2500 = 1 1 1 I 1 1
170 180 190 200 210 220 230

Flipper length (mm)
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2.1.3 Exercises

1. penguins A % V41 (rows) ? A %' 3| (columns) ?

2. penguins #AEAEF 49 bill dep T EFE T A7

3. Al —/~ bill dep #= bill len W& K

4. 2% species A7 bill dep AIEKC B, MR TAHA? BBFH AFFGEF T e £4F7?

5. WA LT @M RDA R, defTHHE?

-

ggplot(data = penguins) +
geom point()




%t

% % —k EALIR

f£ geom point() ¥, na.rm HE AR AT A?

Wiz 52X BN TRUE.

aT@ w69 B A A T (caption)

& 2 AT ST AL | A .

level) ?

bill dep M 1% B4 2] & B 2% A (global

6000 -

S} 5000 -

mass

body_|

3000 -

4000~

Rz

190 200 210
flipper_length_mm

HAE T AL

220

230

XS B EFINARA A7

“Data come from the palmerpenguins package.

bill_depth_mm

Fa 4t

2

R A

GE—AERE,

level ) & & JUAT 28 % (geom
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9. AlmEPEITHARDL, KREAE R PEHARLEIRARGLEE,

- N\

ggplot(

data = penguins,

mapping = aes(x = flipper len, y = body mass, color = island)
) +

geom point() +

geom_smooth(se = FALSE) # seF/RE(s X [H]
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10.

RAL 7 HAE T AL

EAKEFRRRDSAN—AD? A A/ A LR

Fa 4t

-~

ggplot(
data = penguins,

mapping = aes(x = flipper len, y

) +

geom point() +
geom_smooth()

body mass)

ggplot() +
geom point(

)

data = penguins,
mapping = aes(X
+

geom_smooth(

)

data = penguins,
mapping = aes(Xx

flipper len,

flipper len,

y

y

body mass)

body mass)
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RAL A RAE T A Tk b St L=
2.2 L3 FhE T
T HE
6-
dfl <- data.frame(cat = c("A", "A", "A",
"B", "B", "B", "B", "B",
"¢, ter, e, e, e, CY))
N ) 4-
ggplot(dfl, aes(x = cat)) + g
geom bar() .

cat

7ve0)
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eI

df2 <- data.frame(group = c("A", "B",

"C"),
count = c(3, 5, 6))

ggplot(df2, aes(x = group, y = count)) +
geom bar(stat = "identity")

count

.

J

KEFFHE? FEFHE? MmELE?

group
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Bt

- A

c(10, 23, 15, 18),

df <- data.frame(value

group = paste@('G", 1:4))
- J | group
( i . G1
ggplot(df, aes(x = "", y = value, fill = group)) + X . G2

geom col() +
coord_polar(theta = "y")

20 I o4

S J

Je AT iR A B — Ay G BAL/ T AR ? T ? value
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E5 A

Ve

A

set.seed(3)

X <- rnorm(450)

df <- data.frame(x)
hist(x)

ggplot(df, aes(x = x)) +
geom_histogram()

J

JofTiX BEbinsty AL/ 4= ?

~

A7 Ny w3

BY
B

RAE T A 1

40-

30-

count

10 -
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e N

set.seed(14012021)
X <- rnorm(200, mean = 4) 03-
df <- data.frame(x)

ggplot(df, aes(x = x)) +

=
q %0.2-
geom density() k5
N J
0.1-
Q 1k
DEAEEE? ALXE?
: e e e s 0.0-
fEdb: B BB EBEANE . . . . . . .
1 2 3 4 5 6 7

(Gve0)
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set.seed(3) 1
y <- rnorm(500)
df <- data.frame(y)

boxplot(y)
ggplot(df, aes(y =y)) +
stat boxplot(geom = "errorbar”, >

width = 0.15) + 0-
geom boxplot()

\_ J

MEABEA TR/ MEBEEBGIT LK R?
M FARE?

04 02 0.0 0.2 0.4
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NEZEHE oo

ggplot(warpbreaks, aes(x = tension, y = breaks)) +
geom violin(trim = FALSE) +
geom_boxplot(width = 9.07)

75-

o J

PRERLHERG KA 5REA? 25-

=R (8% 0-

* aplpack &, L M H

tension
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2.4 B RFZTTHML
BEE (%)

QIREA L7 B/ %% AR ?

BUR BIAE

df <- iris[1:4]
pairs(df)
pairs(~ Sepal.Length + Sepal.Width +
Petal.Length + Petal.Width, data = df)
with(df, pairs(~ Sepal.Length + Sepal.Width +
Petal.Length + Petal.Width))
plot(df)

HAE T AL

05

Fa 4t

Sepal.Length

4.5

Petal.Length

i

Petal. Width

45 60 75

T T T 1T 11
1 3 5 7

7.5

6.0

(ave
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MR R BUERE

Correlation plot
install.packages("psych™)
library(psych) -
corPlot(longley[, 2:5])

o J

Unm
A ?

Ppl

GNP Unm AF Ppl
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group <- c("A",

df <- data.frame(x =

ggplot(df, aes(x =
geom _point()

IIAII, "A"

X,
> Y

y

x <- ¢(2, 5, 7, 3, 6, 1, 9, 2)

y <- ¢(2.2, 2, 1, 2, 1, 4, 1, 6)
size <- c(100, 30, 50, 250, 120, 140, 80, 36)

"8", "C", "B", "D", "B")
=y, size = size, group =

y, Size = size)) +

group)

(&

g

-

devtools::
library(ggradar)
ggradar(df)

install.packages("devtools™)
install github("ricardo-bion/ggradar")

FEER M %t R

size

® 50

- @
® 100
@ 150
@ 200
@ 0
®
2 @
@ o ®
1 1 1
25 5.0 75
X
Var 1
100%
Var 9 Var 2
o
® G1 Var 3
G2
@ G3

Var 4

Var 6 Var 5

gn
&
Pt
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3.1 :”.SZK‘:F'E(J%'I«'I'E

R B 2k

exampled 1<-read.csv("F:/rdata/example/chap@4/exampled 1.csv")
mean(example4 1$43%)

HnAR 35K

exampled 2<-read.csv("F:/rdata/example/chap@4/exampled 2.csv")
weighted.mean(example4 2$ZH{H ,exampled 2$ N%() # weighted.mean(x,w)
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Ak

median(exampled 1$43%%)

LN VE S

quantile(exampled 1$/3%k,probs=c(0.25,0.75)) # Epj\type=7

B

quantile(example4 1$/3%%,probs=c(©.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9))
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REK

install.packages( )
library(DescTools)
Mode (exampled 1$43%%)

A FHi¥. "¥x5PaK

Questions: exampled 1P #6990 B 4efT? £ £ 0L 2 & H?
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32 MRERNFITE

W=

[ diff(range(exampled 1$/3%%)) }
P90 £

[ IQR(exampled 1$43%k) }

=X
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i =

[ var (example4 1$43%%) |

EE

[ sd(exampled 1$/3%() |

AR AR AE =

m=exampled 2$ZHH{H ; Ff=exampled 2$ N%{
wm< -weighted.mean(m,f)
sgrt(sum( (m-wm)~2*f)/(sum(f)-1))
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ERHREK

example4 10<-read.csv("F:/rdata/example/chap@4/exampled 10.csv")
meanl<-mean(exampled 10$HEEW/NH])

mean2< -mean(exampled 10$H L& /A 5] )

sd1<-sd(exampled 10$HEEW/NH])

sd2<-sd(exampled 10 b HLE A F])

cvl<-sdl/meanl

cv2<-sd2/mean2

mean<-apply(example4 10, MARGIN=2, mean) # MARGIN=14%{T
sd<-apply(example4 10, MARGIN=2, sd)

cv<-sd/mean

round(cv,4) # {8 PULSLINEL
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library(el071)
skewness (exampled 1$/5)%%)
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kurtosis(exampled 1$43%%)
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scale(exampled 1$43%k)

BAEAR AL

d<-exampled 1$53%%
T<-(d-min(d))/(max(d)-min(d))
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mtcars AR E W oI IEE, ZHRBEH A1974F (L EHAFAY) RE, OER2KAE (1973-1974F
) By, AF T RAERFEIIANTE, RBZKXEESH AT B,

Mef AR E (CcyDWATE, FAHALTEEMZE E X,

(2) ) B Ao i AT 3089 2 T4 (mpg) 2% B T (wt) BN L =094 & B AR AE,

(3) &) Z R A TR 0GB R B FE [F Ao dl X R BHE A

(4) 22 %) B Ao i 4T 389 3= L4 (mpg) « &5 77 (hp) #=i % B = (wt) 3NE Z 693D & B A= IR B
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