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1. HO|g| HH

T EERT

2 ot0] [t LHE A= HE[1E M=

0| 0| X|of| M b3-ch1-3.xIsx T} S C}22

C D E F G
micro macro sum mean PF
98 82 95 91.66667 pass
92 80 90.66667 pass
45 75 56.66667 fail
100 100 83.33333 pass
95 95 90 pass
60 60 70 pass
30 30 30 fail
25 25 43.33333 fail
70 70 68.33333 pass
90 90 91.66667 pass
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A B C D E | F
name prin micro macro sum mean PF
4I7|E 91.66667 pass
U&= 91.66667 pass
g5 90.66667 pass
EHESZE 90 pass
2AE 83.33333 pass
EEE 70 pass
O] &= 68.33333 pass

56.66667 fail

e ]|
A7|Z 43.33333 fail
30 fail
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A B C D E
name prin micro macro sum PF
& 30 30 30 fail
Az a5 75 56.66667 fail
A Z 100 100 83.33333 pass
Ol &h== 70 70 68.33333 pass
390 pass

zZsg
A7 43.33333 fail
70 pass

ZEE
ZHE == 91.66667 pass
91.66667 pass
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90.66667 pass
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. dplyr
dplyr T 7| X| =
HiolE] X e2|Th do
dplyr I 7| X| £ install 5}7| $I5iA1 Console Z0{| A inStal|.packages(”dplyr")% I
dplyrOll A F2 A8t B4k O12TH 28

-select() : E™ G(HP)S F&=

- arrange() : HIO|E{ & QEX=0|L} L& XI=2

filter() : Z7E Fo Wg =5

- mutate() : 7| =2| HE(E)E 0]

p_

- summarise()(with group_by) :
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(1) select()
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> select(df, prin, micro)
b3-ch2-1.R prin micro
a8 B2

92

library(dplyr)
name<-c("dI|&","&+S""ALS" "AANL" "2 SL","2BL" "2 S""LIE" "0 &
prin<-c(98,100,50,50,80,90,30,80,65,95)
micro<-c(82,92,45,100,95,60,30,25,70,90)
macro<-c(95,80,75,100,95,60,30,25,70,90) 0

> select(df, prin:macro)

df<-data.frame(name,prin,micro,macro) prin micro macro
28 82 95
100 92 80
50 45 75
50 100 100
80 a5 95
30 60 60
30 30 30
80 25 25
65 70 70
10 95 30 90
select(df, ends_with("cro"))

micro macro

82 95

a2 BO

45 75

100 100

95 95

&0 60

30 30

rename(df, 0| E=name\d M & Z=prin, O/A|Z M =micro,{A| @M =macro,&Z™=sum,Eo=mean,0| 35 35
70 70

=PF, st M=grade)
90 90

= select(df, -micro) ‘——_____——_____—____——_____—_“‘———————_____E?
name prin macro sum mean PF grade AR EE pa|EH HAESH =F A 0| oHE

98 93 275 9l1.66667 pass 98 82 a5 91. 66667 pass
100 80 272 90.66667 pass 100 92 80 90. 66667 pass
50 73 170 56.66667 fail 50 45 75 56.66667 fail
50 100 250 B3.33333 pass 50 100 100 83. 33333 pass
80 95 270 90.00000 pass 80 95 95 90. 00000 pass
a0 60 210 70.00000 pass 90 B0 60 70,00000 pass
30 30 90 30.00000 fail 30 30 30 30. 00000 fail
80 25 130 43.33333 fail 80 25 25 43.33333 fail
65 70 205 G8.33333 pass B85 70 70 68. 33333 pass
95 90 275 91.66667 pass 95 90 90 91. 66667 pass
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df$sum<-df$prin+df$micro+df$macro

df$mean<-df$sum/3

df$PF<-ifelse(df$mean >= 60, "pass","fail")

df$grade<-ifelse(df$mean >= 90, "A", ifel f$mean >= 80, "B", ifelse(df$me 0, "C", ifels
e(df$mean >= 60, 'D", "F"))))
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select(df, prin, micro)

select(df, prin:macro)

t(df, —micro)
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select(df, ends_with{'cro"))
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ol 1:
ol 2:

W

df #=% arrange(desc{mean))

name prin micro macro sum mean  PF grade
471 98 82 95 275 91.66667 pass
dEE= 95 90 90 275 91.66667 pass
L= 100 92 80 272 90.66667 pass
ZHEE 80 95 95 270 90.00000 pass
2[4¥ 50 100 100 250 83.33333 pass
ZHEE 90 60 60 210 70.00000 pass
Ol&+ 65 70 70 205 68.33333 pass
4 50 45 75 170 56.66667 fail
az 80 25 25 130 43.33333 fail
30 30 30 90 30.00000 fail

library(dplyr)
name<-c("dJI&","egxS""ALS""AAHY" "HSE" "HNEL" "2 E
"Il A" Y A )
prin<-c(98,100,50,50,80,90,30,80,65,95)
micro<-c(82,92,45,100,95,60,30,25,70,90)
macro<-c(95,80,75,100,95,60,30,25,70,90)

df<-data.frame(name,prin,micro,macro)
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df$sum<-df$prin+df$micro+df$macro

df$mean<-df$sum/3 df %% arrange(prin)

df$PF<—ifelse(df$mean >= 60, "pass","fail") name prin micro macro sum mean PF grade
. S o EHEZ= 30 30 30 90 30.00000 fail

df$grade<-ifelse(df$mean >= 90, "A", ifelse(f$mean >= 80, "B", if 23 50 45 75 170 56.66667 Fail

else(df$mean >= 70, "C", ifelse(df$mean >= 60, "D", "F"))))

W

2lA<¥ s0 100 100 250 83.33333 pass
Ol&== 65 70 70 205 68.33333 pass
IHSE 80 95 93 270 90.00000 pass
471F 80 25 25 130 43.33333 fail
90 60 60 210 70.00000 pass
a5 a0 90 275 91.66667 pass
98 82 95 275 Ol1.66667 pass
100 92 80 272 90.66667 pass

df[order(df$mean,decreasing=T),

2Oy
i

o

df %>% arrange(desc(mean))
df[order(df$prin),]
df %>% arrange(prin)
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1. filter()
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library(openxisx) %:% filter(datatdd == "&")
OE LEEE 48 2 =
library(dplyr) 4= 25609 1000
e 27370 2500
24838 = 1500
25346 21 5000
24714 A7 8000
26959 A= 3800

data<-read.x ttp://kanggc.iptime.org/book/data/dbase.xIsx")

data

encoding = "UTF-8" /
data %>% filter(data$ & & == "&")

it |4 2 L Fo
O 0C Of 0f of ol
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[=Z]
data %>% filter(data$&d 8 == "&" & data$=2& == "AS")
ES= ™~

data %>% filter(data$

_ . e __ vk =25 - "qg"
> 2000 & data$ A S < 4000) \ ?é:;?fgﬁétgé{%a@%&;a s & data$ 1=")
ELE 26952 & ME 3800
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W
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% filter(datai®S = 2000 & datalisS <« 4000)
dEEE H4E 28 ~5

23992 O =& 3500

27370 & 2500

fm |
26953 H 3800
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= mydata
2. & (simulation 7} H|0|E) class id mid final
2 26 GE 70
6 73 69
15 43 75
14 53 66
20 60 70
14 &7 70
30 53 75
24 BB 78
30 63 56
id = sample(30,10, replace=T), 10 4 63 52

mid = as.integer(r 0, mean=60, sd=10)), = filter(mydata, class==1)
class id mid final

hteger(rnorm(10, mean=70, sd=8))) 1 115 43 75
/ 2 120 60 70
3 1 14 &7 70
/ = filter(mydata, class==3, id==30)
filter(mydata, class==1) class id mid Final

I
filter(mydata, class==3, id==30) — 1 330 63 26

dplyr=simul.R

library(dplyr)
set.seed(1234)

mydata<-data.frame(class = sample(3,10, replace=T),

WD el Shown Feowa ba
Lt Pl P b L P

Pt

filter(mydata, class==1 | class ==2) > filter(mydata, class==1 | class ==2)
class id mid final

26 68 70

6 73 (73]

15 43 75

20 60 70

14 &7 70

30 53 75

24 B8 78

4 B3 52

filter(mydata, class %in% c(1,2), final=

(
(
(
filter(mydata, class %in% c(1,2))
(
(

/

o = hown b ow R

filter(mydata, ((class==1) | (class==

= filter(mydata, class %in% c(1,2), fAnal==
class id mid final
2 26 B8 70
1 20 60 70

114 67 70 = filter(mydata, class %in% c(1,2))
class id mid final
2 26 BB 70
6 73 73]
15 43 75
20 6O 70

2
= filter(mydata, ((class==1) {class==2)) & Tinal==70) 1
1
1 14 &7 70
2
2
2

class id mid final
1 2 26 B8 70
2 1 20 &0 70
3 1 14 &7 70

30 53 75
24 B8 78
4 B3 52
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1. summarise

bl HHel 7| =AY S

=

Of 1:3Zt0AL 7|2 0AL
Of 2: SZt0AL 7|ZAAL

b3-ch2-3.R

library(openxlIsx)

library(dplyr)

df<-read.xIsx("http://kanggc.iptime.org/book/data/subtotal—e.xIsx")
df

summary (df)
summarise(df,mean_mid = mean(mid), mean_final = mean(final), mean_total = mean(total))

summarise(df,sd_mid = sd(mid), sd_final = sd(final), sd_total = sd(total))

= summary (df)
name attend mid final total class
Length: 80 Min. : 0.000 Min. :15.00 Min. :4.00  Min. H ] Min.
Class :character 1st Qu.: &.750 1st qQu. :39.00 1st Qu. :32.00 1st Qu. :45. 1st Qu. :
Mode :character Median : B.000 Median :31.00 Median :46.00 Median :54. Median :
Mean . 7.388 Mean 250, 34 Mean 48,23 Mean T Mean
3rd Qu.: 9.000 3rd Qu. :63.00 3rd qu. :65.50 ird Qu. :64. 3rd qu. :
Max. »10. 000 Max. s BE. 00 Max. 291,00 Max. 79, Max.

= summarise(df,mean_mid = mean{mid), mean_final = mean{final), mean_total = mean({total))
mean_mid mean_final mean_total
1 50.3375 48,225 54,2

= summarise(df,sd_mid = sd{mid), sd_final = sd{final), sd_total = sdi{total))
sd_mid sd_final sd_total
1 17.53907 21.21677 15.14808

dept
Length:80

Class
Mode

:character
:character




2. summarise()(with group_by)
stidd, shalH § 182 7| XA IS AU
ol 1: , ZIEIAL SHO
of 2: AL 7| SHEL

[

# A tibble: 4 x 4

O £20|E2t 5 class mean_mid mean_final mean_total

<dbT> <dbT> <dbT> <dbT>

~ 1 51.5 52.7 57.4
<7 2 48.0 53.6 54.9

<_ O, >O
class <- df %>% 3 a7 38.8 48.5
4

” group_by(class) %>% 35.6 49,8 57.3

summarise(mean_mid = mean(mid),
mean_final = mean(final),

« Mmean_total = mean(total))
N

- # A tibble: 4 x 4
dept’</— df %>% mean_mid mean_final mean_total
Ve

s <dbi> <db 1> <df 1>
group_by(dept) %>% 48.4 55.4 55.7

summarise(mean_mid = mean(mid), igg gf g gfg

mean_final = mean(final), / 51.8 39.6 50.6

mean_total = mean(total))




3. mutate()
- MER Hy@)2 44
4 & (simulation C|0|E])
<Ol 1: BLHDARRL 7| IME

-0l 2: EHS 0|85t B

dplyr—simul.R

library(dplyr)
set.seed(1234)
mydata<-data.frame(class = sample(3,10; Teplace=T),

id = sample(30, 10 teplace=T),

eger(rnorm(10, mean=60, sd=10)),

imal = as.integer(rnorm(10, mean=70, sd=8)))
mydata
mutate(mydata, total=mid+final, mean=total/2)

mydata<-mutate(mydata, total=mid+final, méan=total/2) — |

transmute(mydata, total=mid+final, miean=total/2)
mydata_trans<-transmute(myd ,total=mid+finaN=total/Z)

K
= mutate(mydata, total=mid+final, mean=total/
class id mid final total mean
26 BB 70 138 9.
6 73 59 142 71.
15 43 75 118 59,
14 53 513 119 59,
20 B0 70 130 &5.
14 67 70 137 68,
30 353 75 128 a4.
24 B8 T8 l4e 73.
30 63 36 119 59,
4 83 52 115 &57.

Pl kad P Pl b=t =Ll =
LN O oW O O oo

[ =R =+ Wt B R O S MR LN Y

]

-

26
5

15
14
20
14
30
24

o omm = o W s W P

30

oy
=

4

3

id i total

-

26 68 70 138
& 73 &9 142
15 43 75 118
14 53 &6 119
20 &0 70 130
14 T 70 137
30 53 75 128
24 68 78 148

(- T - - I I - I O T ]

3 30 B3 56 119

-
=

2 4 63 52 115

= transmute(mydata, total=mid+final, mean=total/2)

total mean
138 69,
142 71.
118 59,
119 59,
130 65.
137 68.
128 64,
146 73.
119 59,
115 57.
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[ QP e o VG e [P, e e







b1-ch3-1-plot.R

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-n.xlIsx")
year<-sample1$year

gdp<-sample1$gdp

consumption<-sample1$consumption

gdp

consumption

par(mfrow=c(2,1))
plot(year, gdp, type="I", main="GDP of Korea(2000-2016)")
plot(year, consumption, type="1", Ity=2,main="Consumption of Korea(2000-2016)")

GDP of Korea(2000-2016)

Consumption of Korea(2000-2016)

consumption

4e+05 B8e+05




2. o|AE=H bi-ch3-2—plot.A

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-n.xlIsx")
year<-sample1$year

gdp<-samplei$gdp

consumption<-sample1$consumption

gdp

consumption

par(mfrow=c(1,2))

hist(gdp)

hist(consumption, breaks=8, col="red")

Histogram of gdp Histogram of consumption

Frequency
Frequency

[ I I I 1 [ I I I I I I 1
600000 1000000 1400000 1800000 400000 600000 800000 1000000

agdp consumption




b1-ch3-3-plot.R

library(openxlIsx)

sample1<-read.xlIsx("http://kanggc.iptime.org/book/data/sample1—-n.xIsx")

year<-sample1$year

gdp<-sample1$gdp
consumption<-sample1$consumption
gdp

consumption

plot(gdp, consumption, main="Scatter plot of GDP and Consumption")

Scatter plot of GDP and Consumption

consumption

| 1 | | |
600000 800000 1000000 1200000 1400000 1600000

gdp




4. AXaef=

b1-ch3-4-plot.R

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.xIsx")
mid<-sample1$mid

final<-sample1$final

total<-sample1$total

grade<-samplei$grade

summary(sample1)

par(mfrow=c(1,3))

boxplot(mid, main="Box plot of mid")

boxplot(final, main="Box plot of final")

boxplot(total, main="Box plot of total")

Box plot of mid Box plot of final Box plot of total




5. /e =

b1-ch3-5-rev.R

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.xIsx")
mid<-sample1$mid

final<-sample1$final

total<-sample1$total

grade<-sample1$grade

table(grade)

slices<-c(4,11,11,16,9,5,3,1)
lbls<-c("1&&8","26"."3s8"."458",'565"."665"."768"."858")

pie(slices, labels=Ibls, main="Pie Chart of Total Score")

Pie Chart of Total Score




b1-ch3-6-plot.R

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.xIsx")
mid<-sample1$mid

final<-sample1$final

total<-sample1$total

grade<-sample1$grade

total

grade

counts<-table(total, grade)

barplot(counts, main="Bar Chart of Total Score", xlab="Grade")

Bar Chart of Total Score

4 5 6 7 8

3

Grade




decimal point is 1 digit(s) to the right of the

g

01

017789

1135788
00112333355778888
012445666789
11123444457

0235

b1-ch3-7.R

[Tl v s B B e R W

library(openxlsx)

samplei<-read.xIsx("http://kanggc.iptime.org/boek/data/stat—1.xIsx")

mid<-sample1$mid
final<—sample1$final decimal point is 1 digit(s) to the right of the

total<-sample 1$total 801
grade<-sample1$gra 0177831135788

0011233335577 8888012445666789
total 111234444570235

stem(total)

stem(total, scale=0.5)
stem(total, scale=2) decimal point is 1 digit(s) to the right of the

8
01

01

7789

113

578E
001123333
55778888
01244
5666789
111234444
57

023

5
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ggplot(data=data1, aes(x=var1, y=var2))+geom_point()+xlim(3,6)
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b1-ch3-1-ggplot.R

library(openxIsx)

library(ggplot2)

library(gridExtra)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-
n.xlsx")

year<-sample1$year

gdp<-sample1$gdp

consumption<-sample1$consumption

gdp

consumption

ap1<—agplot(year, gdp, group=1, geom="line")

ap2<-gplot(year, consumption, group=1, geom="Iline")
marrangeGrob(grobs=list(ap1, ap2), nrow=2, ncol=1)
plot1<-ggplot(data=sample1, aes(x=year, y=gdp, group=1)) + geom
_line() + gatitle("GDP of Korea(2000-2016)")+ theme(plot.title = ele
ment_text(hjust = 0.5))

plot2<-ggplot(data=sample1, aes(x=year, y=consumption, group=1)
) + geom_line() + ggtitle("Consumption of Korea(2000-2016)") + the
me(plot.title = element_text(hjust = 0.5))

marrangeGrob(grobs=list(plot1, plot2), nrow=2, ncol=1)
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2. -6I¢EJE=H page 1 of 1

b1-ch3-2-ggplot.R

library(openxIsx)
library(ggplot2)
library(gridExtra) R 750000 oo o 1500000
sample1<-read.xIsx("http://kanggc.iptime.org/book/data/sa
mple1-n.xIsx")

year<-samplei$year

gdp<-sample1$gdp

consumption<-sample1$consumption

gdp

consumption

8e+05
consumption

api<—agplot(gdp, bins=8, geom="auto") page 1of 1

Histogram of GDP
ap2<—gplot(consumption, bins=8, geom="auto")
marrangeGrob(grobs=list(gp1, gp2), nrow=2, ncol=1)
plot1<-ggplot(data=sample1, aes(x=gdp)) + geom_histogra
m(fill="white",bins=8) + ggtitle("Histogram of GDP")+ theme
(plot.title = element_text(hjust = 0.5))

500000 750000 1000000 1250000 1500000

plot2<-ggplot(data=samplel, aes(x=consumption)) + geom adp
Histogram of Consumption

histogram(fill="red",bins=8) + ggtitle("Histogram of Consu
mption") + theme(plot.title = element_text(hjust = 0.5))

marrangeGrob(grobs=list(ploti, plot2), nrow=2, ncol=1)

8e+05
consumption




b1-ch3-3-ggplot.R

library(openxIsx)

library(ggplot2)

library(gridExtra)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-
n.xlsx")

year<-sample1$year

gdp<-sample1$gdp

consumption<-sample1$consumption

gdp

consumption

plot1<-gplot(gdp, consumption, geom="auto")

plot2<—ggplot(data=samplel, aes(x=gdp, y=consumption)) + geom_
point(colour="red", size=2) + ggtitle("Scatter plot of GDP and Consu
mption")+ theme(plot.title = element_text(hjust = 0.5))

marrangeGrob(grobs=list(plot1, plot2), nrow=2, ncol=1)
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4. MX}aBj=

b1-ch3-4-ggplot.R

library(openxlsx)

library(ggplot?)

library(gridExtra)

samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.xIsx")

mid<-sample1$mid

final<-sample1$final
total<-sample1$total

grade<—sample1$grade

ap1<-agplot(x=1, y=mid, geom="boxplot")
q02<—qp|ot(xz1,y=ﬂna|’ geom:”boxp|ot”) 08 08 11'0 12 1 06 08 10 12

1
gp3<-gplot(x=1, y=total, geom="boxplot") sage 1 of
Boxplot of Mid Boxplot of Final Boxplot of Total

marrangeGrob(grobs=list(ap1, ap2, ap3), nrow=1, ncol=3)
plot1<—-ggplot(data=samplel, aes(x=1, y=mid)) + geom_boxplot() + ggtitle("
Boxplot of Mid")+ theme(plot.title = element_text(hjust = 0.5))

plot2<-ggplot(data=samplel, aes(x=1, y=final)) + geom_boxplot() + ggtitle("

Boxplot of Final")+ theme(plot.title = element_text(hjust = 0.5))

plot3<-ggplot(data=samplel, aes(x=1, y=total)) + geom_boxplot() + ggtitle("

Boxplot of Total")+ theme(plot.title = element_text(hjust = 0.5))

marrangeGrob(grobs=list(plot1, plot2, plot3), nrow=1, ncol=3)

06 08 10 12 14 06 08 10 12 14 06
X X




b1-ch3-5-ggplot.R

library(openxIsx)
library(ggplot2)
library(gridExtra)

samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.xIsx")

mid<-sample1$mid

final<-sample1$final

total<-sample1$total
grade<-sample1$grade
t.grade<-data.frame(table(sample1$grade))

ggplot(t.grade, aes(x="", y=Freq, fill=Var1)) + geom_bar(width=1, stat=

"identity") + coord_polar(theta="y") + ggtitle("Pie Chart of Total Score"

)+ theme(plot.title = element_text(hjust = 0.5))

Pie Chart of Total Score
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b1-ch3-6-ggplot.R

library(openxIsx)

library(ggplot2)

library(gridExtra)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/stat—1.x
sx")

mid<-sample1$mid

final<-sample1$final

total<-sample1$total

grade<-sample1$grade

ggplot(data=sample1, aes(x=grade)) + geom_bar() + ggtitle("Bar C
hart of Grade")+ theme(plot.title = element_text(hjust = 0.5))

10-
5-
0- .
2

Bar Chart of Grade

4 G 8

grade




7. Cjaej=-2

b1-ch3-7-ggplot.R

library(openxlIsx)

(
(dplyr) page 1 of 1

Bar Chart of Total Mean by dept & class
(
(

library

library(ggplot?2)

library(gridExtra) 1
df<-read.xIsx("http://kanggc.iptime.org/book/data/subtotal—e.xlsx")
df |
dept_name_1 <- df %>% ]
' =R 2 517

.
=1

mean_total

=]
=1

group_by(dept, class) %>%

dept
summarise(mean_total = mean(total

( - ( ) Bar Chart of Total Mean by class & dept
dept_name_1

plot1<—-ggplot(data=dept_name_1, aes(x=dept, y=mean_total, fill=class ]
) +
geom_col(position="dodge?") + ggtitle("Bar Chart of Total Mean by d ]
ept & class")+ theme(plot.title = element_text(hjust = 0.5))
plot2<—-ggplot(data=dept_name_1, aes(x=class, y=mean_total, fill=dept ]
2 3 4

)) +
geom_col(position="dodge?2") + ggtitle("Bar Chart of Total Mean by cl
ass & dept")+ theme(plot.title = element_text(hjust = 0.5))

marrangeGrob(grobs=list(plot1, plot2), nrow=2, ncol=1)
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II. R T|& H|0]S 3! T

1. EIB'LI Eﬂ°|% = dept_name_1

# A tibble: 16 x 3

# Groups: dept [4]
b3-ch2-5-rev.R dept class mean_total
<chr> <dbl> =dbi=

library(openxIsx) AE 56

(

library(dplyr) g% gi
(
(

library(ggplot2) a8 27
. . 4 57.
library(gridExtra) 45 56.
aH 51.
aH 61.
63.
ad.
3iB.
59,
53.
47.
51.
51.

df<-read.xIsx("http://kanggc.iptime.org/book/data/subtotal-e.xIsx")
df

]
Ji 5 R e

il
R e e R o R =]

U ELEEE!

dept_name_1 <- df %>%
group_by(dept, class) %>%

i il
T B o R T LS B e S W N O

ok
it
=)

summarise(mean_total = mean(total))
= dept_name_2
dept_name_t # A tibble: 16 x 3
# Groups: dept [4]
dept class sd_total
dept_name_2 <- df %>% <chr> <dbl> <dbl>
21.
18.
23,
17.
13.
15.
9,
15.
11.
14,
21.
14.
1a.
7
11.
3.

group_by(dept, class) %>%
summarise(sd_total = sd(total))

dept_name_2

plot1<—ggplot(data=dept_name_1, aes(x=dept, y=mean_total, fill=class

)) + geom_col(position="dodge?2")

plot2<-ggplot(data=dept_name_2, aes(x=dept, y=sd_total, fill=class))

5

+ geom_col(position="dodge?")

marrangeGrob(grobs=list(plot1, plot2), nrow=2, ncol=1)
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b3-ch2-5-rev.R

library(openxIsx)
library(dplyr)
library(ggplot2)

library(gridExtra)

df<-read.xIsx("http://kanggc.iptime.org/book/data/subtotal—e.xlIsx")
Df

dept_name_1 <- df %>%
group_by(dept, class) %>%
summarise(mean_total = mean(total))
dept_name_1

dept_name_2 <- df %>%
group_by(dept, class) %>%
summarise(sd_total = sd(total))

dept_name_2

plot1<—-ggplot(data=dept_name_1, aes(x=dept, y=mean_total, fill=class

)) + geom_col(position="dodge?2")

plot2<-ggplot(data=dept_name_2, aes(x=dept, y=sd_total, fill=class))
+ geom_col(position="dodge?2")

marrangeGrob(grobs=list(plot1, plot2), nrow=2, ncol=1)

mean_total

]
=1
'

.
[=]
'
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