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NA(Missing Value) Handling



® NA(Not avaliable)

© WOl FHEAL 40| Ble = HEIL= =4t

® 0|1

- ©oET 88
> summary(X)

Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 2.75 4.50 4.50 6.25 8.00

> X<-c(1,2,3,4,5,6,7,8,NA)
> X
[1] 1 2 3 4 5 6 7 8NA

7 LS

* NAZ QE E?—l- > sum(X)
o [1] NA
: ;[X——2]< NA > mean(X)
[1] NA
[1] 1NN 3 4 5 6 7 8NA > sum(X,na. rm=T)
[1] 34

> mean(X,na.rm=T)
[1] 4.857143



® OfX|2

« gt ol

of 85 LIEfH= HIOIHAME &3

=

> Eng<-c(34,45,56,67,78,89,NA)

> Math<-c(98,NA,87,76,65,54,43)

> Gender<-c("M","F","M","F","M","M","M")

> Test<-data.frame(Eng=Eng,Math=Math,Gender,Gender)

> Test

Eng Math Gender Gender.

34
45
56
67
78
89
NA

N oA WN R,

98
NA
87
76
65
54
43

M

=EEET=EmT

. fo|E 2ol

> str(Test)

'data.frame':

$ Eng

$ Math

$ Gender
$ Gender

: Factor w/ 2 levels "F","M": 2

.1: Factor w/ 2 levels "F","M": 2

1
M
F
M
F
M
M
M

7 obs. of 4 variables:
: num 34 45 56 67 78 89 NA
: num 98 NA 87 76 65 54 43

121222
121222



* NAS Zot A= MAe HOolH ME &9

> na.omit(Test)

Eng Math Gender Gender.1l
1 34 98 M M
3 56 87 M M
4 67 76 F F
5 78 65 M M
6 89 54 M M
+ Test H|O|E 29 - ok HEES 28% NAGIOlH =%}
> summary(Test) > install.packages("gam")
Eng Math Gender URL 'http://cran.rstudio.com/bin/macosx/contrib/3.1/gam_1.09.1.tgz'2 Al=gH|Ct
Min. -34.00 Min. -43.00 F:2 Content type 'application/x-gzip' length 304840 bytes (296 Kb)
(=1 oA
1st Qu.:47.75 1st Qu.:56.75 M:5 |R-E EREHH
Median :61.50 Median :70.50 downloaded 296 Kb

Mean :61.5@0 Mean :70.50

3rd Qu.:75.25 3rd Qu.:84.25 The donrloaded bi K ,
. . e downloaded binary packages are in
Max. :89.00 Max. :98.00 /var/folders/28/g8cf_pvx46s5phqgwr6qq7 jwd@edgn/T//Rtmpv2osnl/downloaded_packages
NA's 11 NA's 11 > library(gam)
> na.gam.replace (Test)

Eng Math Gender
4.0 98.0 M

13
2 4
35
46
57
6 8
76

l—‘LOm"\IO'\U'I
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E 7d& HOolH ME 43

> Test2<-Test[,c("Eng","Math")]

> Test2
Eng Math
1 34 98
2 45 NA
3 56 87
4 67 76
5 78 65
6 89 54
7 NA 43

HOIH ME @Eitstr|

> apply(Test2,2,mean)
Eng Math

NA

NA

> apply(Test2,2,mean,na. rm=TRUE)
Eng Math
61.5 70.5



Outliers Handling



® Qutliers

+ HO|H 2o EXfiot= OldX| = HOoJEe| d20| 2 &= DLt

® 0|1

. ajo|eaa] MX|

> install.packages("outliers™)

URL "http://cran.rstudio.com/bin/macosx/contrib/3.1/outliers_0.14.tgz'S A|I=gL|Ct
Content type 'application/x-gzip' length 50370 bytes (49 Kb)

URLE EU&LICH

downloaded 49 Kb

The downloaded binary packages are in
/var/folders/28/g8cf_pvx46s5phqgwreqq7 jwddddgn/T//Rtmp8gGMiY/downloaded_packages
> library(outliers)

= >
. K Ha FE

> Test_1=Test[,c(1,2)]
>



Wi—W = N W S(Wi—W)?
—_ _ =1 l —_
231"' S L1/’- : L‘;]/V_' ;1
w n
NAZHO| BHIX| A ¢ + HIOIH ®E=t Al7]7]

> library(gam)
dost if7|XIg 2YSQLICH: splines
Loaded gam 1.09.1

X <- scores(na.gam.replace (Test_1), type=c("z"))

>
>
> b=scale(na.gam.replace (Test_1))
>
>
>

as.data. frame(b)

Eng Math
1 -1.4638501 1.4638501
2 -0.8783101 0.0000000
3 -0.2927700 0.8783101
4 0.2927700 @.2927700
5
6
7

v

na.gam.replace (Test_1)
Eng Math

34.0 98.0

45.0 70.5

0.8783101 -0.2927700
1.4638501 -0.8783101
0.0000000 -1.4638501

N oA W e
o)}
~
S



HOolH 253 o7

> install.packages("dplyr™)

URL '"http://cran.rstudio.com/bin/macosx/contrib/3.1/dplyr_0.4.1.tgz'S A=gH|C}
Content type 'application/x-gzip' length 3781115 bytes (3.6 Mb)

URLE &Lt

downloaded 3.6 Mb

The downloaded binary packages are in
/var/folders/28/g8cf_pvx4b6s5phqggwroqq7 jwedddgn/T//Rtmp8qGMiY/downloaded_packages

>

> library(dplyr)

Ct2ol W7 (XIS F&RLICH: ‘dplyr’

The following object is masked from ‘package:stats’:
filter

The following objects are masked from ‘package:base’:

intersect, setdiff, setequal, union

vV v

filter(X, Eng <= 1, Math <= 1)
Eng Math
-0.8783101 ©.0000000
-0.2927700 @.8783101
@0.2927700 @.2927700
0.8783101 -0.2927700
0.0000000 -1.4638501

i B WM



Data Input & Output)



. Az 39| 9 x|H™

= - X
> getwd()
[1] "/Users/Seongmin_M/Desktop/Data"
>

> setwd("/Users/Seongmin_M/Desktop/Data™)

¢ XY LY ol

> history()
>

Environment History

f
»

# [ [ @&ToConsole =4 ToSource @

Data_x1sx_3 <- read.x1sx("Sample_ECC.x1sx",sheetName="ECC3")
Data_xlsx_3

install.packages("gdata™)

library(gdata)

Data_x1s_1 <- read.x1s("Sample_ECC.x1s")
Data_xls_1

Data_x1s_2 <- read.x1s("Sample_ECC.x1s",sheet=2)
Data_x1s_2

getwd()

setwd("/Users/Seongmin_M/Desktop/Data™)
history(Q)

search()



Mx|l T7|x| 2ol

> search()

[1] ".GlobalEnv" "package:gdata” "package: x1sx"

[4] "package:xlsxjars" "package : XML" "package:devtools”

[7] "package:RColorBrewer" "package:ROAuth" "package:twitteR"
[10] "package:RISONIO" "package:RCurl" "package:bitops™
[13] "package:tm" "package :NLP" "package : KoNLP"
[16] "package:Sejong" "package:tau" "package:hash"
[19] "package:stringr" "package:rlava" "tools:rstudio”
[22] "package:stats™ "package:graphics” "package:grDevices”
[25] "package:utils™ "package:datasets” "package:methods™
[28] "Autoloads" "package:base"

HOIH &3

>
+
+
+
+
+
+
+
+

Sample_data = rbind(

c("Anakin", "male", "Tatooine", "41.9BBY", "yes"),
c("Amidala", "female", "Naboo", "46BBY", "no"),
c("Luke", "male", "Tatooine", "19BBY", "yes"),
c("Leia", "female", "Alderaan", "19BBY", "no"),
c("Obi-Wan", "male", "Stewjon", "S57BBY", "yes"),
c("Han", "male", "Corellia", "29BBY", "no"),
c("Palpatine", "male", "Naboo", "82BBY", "no"),
c("R2-D2", "unknown", "Naboo", "33BBY", "no"))



« Data.FrameS 2 HE| Bzt

—

> Sample_df = data.frame(Sample_data)
>

. ¥ olg X

> names(Sample_df) = c("Name", "Gender", "Homeworld"”, "Born", "Jedi™)
>
> Sample_df

Name Gender Homeworld Born Jedi
1 Anakin male Tatooine 41.9BBY yes
2 Amidala female Naboo 46BBY no
3 Luke male Tatooine 19BBY yes
4 Leia female Alderaan 19BBY no
5 Obi-Wan male Stewjon 57BBY yes
6 Han male Corellia 29BBY no
7 Palpatine male Naboo 82BBY no
8 R2-D2 unknown Naboo 33BBY no



A O|F X8

> row.names(Sample_df) = cC"#1","#2","#3","#4" ,"#5" ,"#6" ,"#7" ,"#8")
>
> Sample_df
Name Gender Homeworld Born Jedi
#1 Anakin male Tatooine 41.9BBY vyes
#2 Amidala female Naboo 46BBY no

#3 Luke male Tatooine 19BBY yes
#4 Leia female Alderaan 19BBY no
#5  Obi-Wan male Stewjon 57BBY yes
#6 Han male Corellia 29BBY no

#7 Palpatine male Naboo 82BBY no
#8 R2-D2 unknown Naboo 33BBY no

Ol

L—

ot

HOlH &3

_

J

> str(Sample_df)

"data.frame': 8 obs. of 5 variables:

$ Name : Factor w/ 8 levels "Amidala","Anakin",..: 21546 37 8

$ Gender : Factor w/ 3 levels "female","male",..: 21212223

$ Homeworld: Factor w/ 5 levels "Alderaan","Corellia",..: 53514233
$ Born : Factor w/ 7 levels "19BBY","29BBY",..: 4 511627 3

$ Jedi : Factor w/ 2 levels "no","yes": 21212111



o2 670 Holg =2l

> head(Sample_df)

Name Gender Homeworld Born Jedi
#1 Anakin male Tatooine 41.9BBY vyes
#2 Amidala female Naboo 46BBY no
#3 Luke male Tatooine 19BBY vyes
#4 Leia female Alderaan 19BBY no
#5 Obi-Wan male Stewjon 57BBY yes
#6 Han male Corellia 29BBY no

MEE Ho|E 2ol

L—

> 1sO)
[1] "data" "Data_x1s_1"  "Data_xls_2"

[6] "Sample_csv_1" "Sample_csv_2" "Sample_data"

HIOIE X85t &Ko

> rm(data)

> 1sO)

[1] "Data_x1ls_1" "Data_xls_2" "Data_xlsx_2"
[6] "Sample_csv_2" "Sample_data" "Sample_df"

"Data_xlsx_2"
"Sample_df"

"Data_xlsx_3"
"Sample_txt_1"

"Data_xlsx_3"
"Sample_txt_1"

"Sample_csv_1"



MM O|oJE AK|StH~
> rm(list=1s())

> 1sO)
character(@)

GO B CSVHEFZ L £ L} 7|(Output)

> write.csv(Sample_df,file="Sample_df.csv")

@ o Sample_df.csv
= 7
CHEmE S % @ ) »
CalbriBody) w12 [l B I U = = = A4 B % »
# Home 1 Layout | Tables ‘ Charts ‘ SmartArt ‘ » A v
Edit Font Alignment Number Format
. |Calibri Body) |~ |12 |+ '  General R4 %, E
H i i =3>
: = o : : +| O : it ]
Paste | B 1 ] U & A - Align @ A) i él(-::glt‘lr(liglrlt]irrillzl 5
A1 =Y fx| v
_| A | B [ C [ D [ E [ E [ G|[=
Name Gender Homeworld Born Jedi
2 #1 Anakin male Tatooine 41.9BBY yes
3 |#2 Amidala female Naboo 46BBY no
4 |#3 Luke male Tatooine 19BBY yes
5 |#4 Leia female Alderaan 19BBY no
6 |#5 Obi-Wan male Stewjon 57BBY yes
7 |#6 Han male Corellia 29BBY no
8 #7 Palpatine  male Naboo 82BBY no
9 |#8 R2-D2 unknown  Naboo 33BBY no
10
11
12
Tiw <+ o [ sample_df.csv [ + JOT \

g

Normal View Ready v



- CSVHE]Q| HIO[E 810 =0]7|(Input)

v

Sample_csv_1 <- read.csv("Sample_df.csv", head=T)

vV Vv

Sample_csv_1
X Name Gender Homeworld Born Jedi

1# Anakin male Tatooine 41.9BBY yes
2 #2 Amidala female Naboo 46BBY no
3 #3 Luke male Tatooine 19BBY yes
4 #4 Leia female Alderaan 19BBY no
5 #5 Obi-Wan male Stewjon 57BBY yes
6 #6 Han male Corellia 29BBY no
7 #7 Palpatine male Naboo 82BBY no
8 #8 R2-D2 unknown Naboo 33BBY no

- JA5t= & Holy F=Z=5tH| . BHO|2 X|X 3}
> Sample_csv.2 = Sample._csv_1[,2:6] > row.names(Sample_csv_2) = Sample_csv_1[,1]

>
> Sample_csv_2 > Sample_csv_2

Name Gender Homeworld Born Jedi Name Gender Homeworld Born Jedi
1 Anakin male Tatooine 41.9BBY vyes #1 Anakin male Tatooine 41.9BBY yes
2  Amidala female Naboo 46BBY no #2 Amidala female Naboo 46BBY no
3 Luke male Tatooine 19BBY vyes #3 Luke male Tatooine 19BBY yes
4 Lleia female Alderaan 19BBY no #4 Leia female Alderaan 19BBY no
5  Obi-Wan male Stewjon 57BBY vyes #5 Obi-Wan male Stewjon 57BBY yes
6 Han male Corellia 29BBY no #6 Han male Corellia 29BBY no
7 Palpatine male Naboo 82BBY no #7 Palpatine male Naboo 82BBY no
8 R2-D2 unknown Naboo  33BBY no #8 RZ2-D2 unknown Naboo 33BBY no



HOIE TXTHEHZ LHEL{7[(Output)

> write.table(Sample_df,file="Sample_df.txt",sep=",")

| NN

| ] Sample_df.txt
"Name","Gender","Homeworld","Born","Jedi"

"#1","Anakin","male","Tatooine","41.9BBY", "yes"
"#2","Amidala"," female","Naboo","46BBY","no"

"#3","Luke","male","Tatooine","19BBY","yes"
"#4" ,"Leia","female","Alderaan","19BBY", "no"

TXTHENO| EO[E] 9

> Sample_txt_1 <- read.table("Sample_df.txt",header=TRUE,sep=",")

> str(Sample_txt_1)
8 obs. of 5 variables:

'data.frame’:
$ Name
$ Gender
$ Homeworld:
$ Born
$ Jedi
> Sample_txt_1

: Factor
: Factor

Factor

: Factor
: Factor

Name Gender

#1 Anakin male
#2 Amidala female
#3 Luke male
#4 Leia female
#5 0Obi-Wan male
#6 Han male
#7 Palpatine male

#8 R2-D2 unknown

=0|7|(Input)

21546378

12

51
11

w/ 8 levels "Amidala","Anakin",..:
w/ 3 levels "female","male",..: 2
w/ 5 levels "Alderaan","Corellia",..:
w/ 7 levels "19BBY","29BBY",..: 4
w/ 2 levels "no","yes": 21212
Homeworld Born Jedi
Tatooine 41.9BBY yes
Naboo  46BBY no
Tatooine  19BBY yes
Alderaan 19BBY no
Stewjon 57BBY yes
Corellia 29BBY no
Naboo 82BBY no
Naboo  33BBY no

1
5
1
1

Sy WM
N LN
~N 2N
w B~ w
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One Sample T-test



® One Sample T-test
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® TR0 Cj3t 7} (Hypothesis)

+ HO(A2IH) 7120l Bt K017} GlLhu=X
« H1 (CHE7HE) : 7|&9 W gtat XtO|7F QUL (Ff: p<X, & 1 p>X, FE:
p#X)

® H| &0 Ciet 74 (Hypothesis)

+ HO (F27H4) : 7

|£2| =t ¢{at XtO[7} I:IAE|-
- H1 (CH&E7tE) : 7| EL =&

i
axdt XrO| 74 QUL



® Mz 7HConfidence interval)

© HH 20t MY HOR O FE= FUHSE 90% 95% 99%HES| T
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One Sample T-test(ratio)



2 55%=2 L2 QULY.

L CHX|O A O] CHA| ZALSH A1 52085 39HO0| LAIFQ

2f = UARALL.

o SHSIL{EO0| AFAQCIX] AME|M 95%= HSSIA| 2.

® /& (Hypothesis)
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HO (#F71h2) : &d B« =2 &&df A40|7} BiCt
H1 (CHE7HE) - &E B 2 €&dF A40| 7} UL

> prop.test(39,520,0.055)
1-sample proportions test with continuity correction

data: 39 out of 520, null probability @.055
X-squared = 3.6264, df = 1, p-value = 0.05687
alternative hypothesis: true p is not equal to @.055
95 percent confidence interval:

0.05452366 0.10197090

sample estimates:

P
0.075
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+ HO (FI27H) : B B
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L7 AQIE T} X0|7} QlLk
© HL(CHZ7H) : d H7 Agsn

' [ A+O[ 7 QUL

=

> prop.test(39,520,0.05)
1-sample proportions test with continuity correction

data: 39 out of 520, null probability 0.05
X-squared = 6.3259, df = 1, p-value = 0.0119
alternative hypothesis: true p is not equal to 0.05
95 percent confidence interval:

0.05452366 0.10197090

sample estimates:

p
0.075
- ZH[E Hu: =019 o 2¥EN HE o 2¥&2 X0|7t ULt
« HFZHEHO: AE v = €& XO|7t GlEk) = 714 HEZFEHL &
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HO (| F7t2) : &
H1 (C&7tE) : HE o =

> prop.test(39,520,0.05,conf.level=0.99)

1-sample proportions test with continuity correction

data: 39 out of 520, null probability 0.05
X-squared = 6.3259, df = 1, p-value = 0.0119
alternative hypothesis: true p is not equal to 0.05
99 percent confidence interval:

0.04952988 0.111517490

sample estimates:

P
0.075
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One Sample T-test(mean) and Bar chart



® O|XE =82 2 B HS
L 23t Z0j2| eHAo| ZHH IQEF S 1200|Q1 23) AlQ Sot2| &t
H=2[ IQe= ofziet £t

=ofl srd=at A oPdS7h0| IQX0|7t [=X| AlE[FE 95%=E B3t

® /& (Hypothesis)
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Oiojg ¥ S =0l
> y=c(127,125,110,115,130,123,135,140, 120, 105)
>y

[1] 127 125 110 115 130 123 135 140 120 105

I=AS
HO (| F7t2) @ 7|E2| Bot 4t X0 7t O*Ef (u=120)
H1 (CHE7tE) : 7|E2] Bat gtk XHo| 7k UL}, (Zf : p<120)

> t.test(y,alternative = c("less"),mu=120,conf.level=0.95)
One Sample t-test

data: vy
= 0.8709, df = 9, p-value = 0.7968
alternative hypothesis: true mean is less than 120
95 percent confidence interval:
-Inf 129.3147
sample estimates:

mean of x
123
Xt H|w: 25 St =2] IQe & std =29 IQEBF Xto| 7t gict.
IZHE'7W(H1 Z|Ee| B4t Xto|7F ALk 2 7124, HEZHE(HO: 7| Ee] e gfat Kt
0|7} QiCh)S *fEH st
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oxdp XpO| 7t O*EHH‘120)
oxdb XtO[7h UL} (2 u>120)

> t.test(y,alternative = c("greater"),mu=120,conf.level=0.95)
One Sample t-test

data: vy
= 0.8709, df =9, p-value = 0.2032

alternative hypothesis: true mean is greater than 120
95 percent confidence interval:

116.6853 Inf
sample estimates:
mean of Xx

123
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HO (#F7HE) : 7| &2 B4t X017} O“IHH—120)
H1 (CHE7HE) : 7[& 2] Br4iar X40[ 7t UCH (FS : u#120)
> t.test(y,mu=120)
One Sample t-test
data: vy
= 0.8709, df = 9, p-value = 0.4065
alternative hypothesis: true mean is not equal to 120
95 percent confidence interval:
115.2073 130.7927
sample estimates:
mean of x
123
"ot A H[W: S5 SS9 1Qe 2 =29 IQBf INLU A =
=9 Bt afdt XHO|7F RUCh) S 714, FHF7HE(

|:HEI7|.A-| H1: 7|
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1 XpO[ 7t



P X+O|7t O*Ef (u=110)

HO (| F7t2) : 7|E2| &
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H1 (CHE7rE) : 7[&2| Btk
> t.test(y,mu=110)
One Sample t-test

data: vy

= 3.7738, df = 9, p-value = 0.004391
alternative hypothesis: true mean is not equal to 110
95 percent confidence interval:

115.2073 130.7927
sample estimates:
mean of x
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HO (FF7ta) : 7| &2 Eut 4t f0|7f°”3f (u=110)
H1 (E7re) : 71E2| B4t X017 AL (F=

> t.test(y,mu=110,conf.level=0.99)
One Sample t-test

data: vy

= 3.7738, df = 9, p-value = 0.004391
alternative hypothesis: true mean is not equal to 110
99 percent confidence interval:

111.805 134.195
sample estimates:
mean of x
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® Q: ZitE SN2 = SliMotE OofiHhrte

« HO (HZ7t4) : 7|=0 "7t Xr0|7r°*EHu—120)
. H1(CR-7HE) : 7|Z0] BRZEat XH0| 7} QICh (¥ : p120)

> t.test(y,mu=120,conf.level=0.95)
One Sample t-test

data: vy

= 0.8709, df = 9, p-value = 0.4065
alternative hypothesis: true mean is not equal to 120
95 percent confidence interval:

115.2073 130.7927
sample estimates:
mean of X

123

o= 1230|1, TZf2 0.8709, AtfF=+= 9(n-1), pgt= 040652 HO(FHFE7HE)E Al EH
[T} mjatM 7| Eo| WAt Xto|7h gictn B £ Qlrt.

o X}R7F EE U AR M Mool WP 3o2 FHEL M2T7He 1152073 < X
130.7927 O|LC}.



® Q: ZNE ASHOZ S|ABHH OfEBI|?

F XtO| 7k @ACt.(u=120)
I XFO|ZF QUICH (Y= : nz120)

b= ¢ HO(RE7HA) : 7|=o B
SES L gl 7|Eo BRY

L
i

BA 517 + BEHEA A1
> var(y) > sd(y)
[1] 118.6667 [1] 10.89342

Eri(#E= Bl Bx HA) o/

> 10.89342/sqrt(10)

[1] 3.444802 o AME|FZF FS}7|
>
> 123+1.96*(10.89342/sqrt(10))
T7)l- __I_L'5|.7| [1] 129.7518
_ >
> (123-120)/(10.89342/sqrt(10)) > 123-1.96*(10.89342/sqrt(10))

[1] 0.8708774
>

[1] 116.2482
>



Bar chart

® tC{z = (Bar chart)E &
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> barplot(y)

o ol Ef £

QrCjOejmof A F=7ts17|

> barplot(y,col="yellow")
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>
> Name<-c("Amy","Alex","Lexi","Katie","Ivy","Teddy","Rot","Becca","Tay","Sam")
>
> barplot(y,col="yellow",main="Barchart_about_Math™) > barplot(y,col="yellow" ,main="Barchart_about_Math",names.arg=Name)

>



® LI 2= (Bar chart)& &% H|O|E &AM
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Student_Mame

> png("Barchart_about_IQ")######

>

> barplot(y,col="yellow" ,main="Barchart_about_IQ",names.arg=Name, xlab="Student_Name",ylab="Math_Score")
>

>

dev.off()
RStudioGD
2
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