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a5 2 http://cran.csie.ntu.edu.tw/ ML 3.2 lRA LRI R

For Windows Users

https://www.youtube.com/watch?v=FsOHPGUIDZU
AR R FERIE 3.020R - BEERTMR 3.2k L)

For Mac Users
https://www.youtube.com/watch?v=72MYRBNo5Bk

B P EE R S E R E RN HE

For Ubuntu Users
s 208 NAlERHR
http://cran.csie.ntu.edu.tw/bin/linux/ubuntu/README.html
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£ Windows N X2 & UTF-8 BViE ZE 4R 15

:5 2l R Studio B 77 4314
https://www.rstudio.com/products/RStudio/
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R Studio Desktop Open Source Edition


https://www.rstudio.com/products/RStudio/

B 1L Rstudio IZIED# 1T

> source(“http://hjhsu.github.10/r_course/init-swirl.R")

> library(swirl)
> swirl ()
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Please choose a course, or type 0 to exit swirl.

1: DSC2016-R
2: Take me to the swirl course repository!

celection: 1
Please choose a lesson, or type 0 to return To Ccourse menu.

0l-DataObservation-01-5inglevariable
02-Dataobservation-02-Multivariables
03-RDataeEngineer-01l-Loading n Parsing
04-RDataengineer-02-DataManipulation
05-RDataeEngineer-03-Join
06-RDataMining-0l-association-Rule
7-RDatamMining-02-Clustering
0&-RDataMining-03-Classification
¥1-0Optional-01l-ggplot2
10: x2-Challenge-01-ChineseEncoding
11: xX3-Challenge-02-Piratevisualization
12: X4-rDataMining-04-Text-Mining

(T v Tt oy IO T SO W 0 Y

celection:

2016/7/13 R-DataEngineering DSC'16



RESHE

F“:E/\

2016/7/13

.\.E_\_
I:II:I [ —

=g

I E R 4518

R-DataEngineering DSC'16

10



T

BRIV

ZHER (Nomnial)
B E R (Ordinal)

& I E R (Interval)

HEE R (Ratio)
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Survived
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Yes

%

& (cont.)

Survival on the Titanic

Male

Female

Sex
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& /=&l (Ordinal)
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EEIEE Y (cont.)

[2015-10-01/2016-01-13]
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Let’s Roll

EMREFTESNUEZET NENEIFRIE
1: 01-DataObservation-01-SingleVariable

s e U [E 2R ECB ARV ER - #B1F swirl 3R12
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Infert E R £

Infertility after Spontaneous and Induced Abortion

Education HEEE

Age FiT

Paruty FEHEFUH

Induced ALRERE

Case ERAERE (BREAR)
Spontaneous | BATERE
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spon
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> plot(infert$spontaneous)
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dist

> plot(dist~speed, cars)
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dist

> abline(Im(dist~speed, cars), col="red)
> lines(lowess(cars), col=“blue™)
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2016/7/13

> spon <- factor(infert$spontaneous)
> plot(spon)

1 2
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> pie(table(spon))




age
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> plot(infert$age)
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age
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25

> plot(infert$age, type=“1")
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Freguency
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Histogram of age

> X <- hist(infert$age)
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> plot(cut(infert$age, breaks = x$breaks))
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Density

0.06

0.04

0.02

density.default(x = age)

> plot(density(infert$age)
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N =248 Bandwidth = 1.569



Density
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0.0

density.default(x = age, bw = 0.1)

> plot(density(infert$age), bw=0.1)
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Density
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density.default(x = age, bw = 1)

0.00
|

20

> plot(density(infert$age), bw=1)
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Density
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0.02
I

0.00
|

density.default(x = age, bw = "SJ")

> plot(density(infert$age), bw=S]
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Freguency

20

15

10

> dl <- sample(l:6, 100,
> hist(dl)

replace=TRUE)




Freguency

20

15

10

> dl <- sample(1l:6, 100, replace=TRUE)
> dl <- sample(l:6, 100, replace=TRUE)
> hist(dl+d2)
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Density

0.05 0.10 015 0.20

0.00

> hist(dl+d2, prob=TRUE)

> plot(density(dl+d2, bw="SJ”), col="red”)
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Freguency
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> dl <- sample(1l:6, 10000, replace=TRUE)
> hist(dl)

1 Dice 10000 times



Density

0.15
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0.05
I

> hist(dl+d2, prob=TRUE)
> plot(density(dl+d2, bw=1), col="red”)
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sunspot.year
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> plot(sunspot.year)
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. o
> plot(tail(sunspot.year, 100))
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> ]ines(tail(sunspot.year, 100))

:r ! .
i o T 0 Z o

0 20 40 60 80 100

Index




> lines(tail(sunspot.year,
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100), 1ty=3, lwd=3, col=2)
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Density
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density.default(x = hsb$write, bw = "SJ")

> plot(density(hsb$write, bw = "S3"))
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> pie(hsb$sex)

female
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Let’s Roll

BN RREFESURSET NENEIFERE

2: 02-DataObservation-02-MultiVariables

s e U [E 2R ECB ARV ER - #B1F swirl 3R12
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> barplot(tabl, Tegend=TRUE) '

O male
Private Public

B female
female 18 91

male 14 77

S—

private public
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20

> barplot(tabl, legend=TRUE,
+ beside = TRUE,
+ args. legend=1list(x=3, y=90))

B female
O male

private

public
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50

> barplot(tab2, beside

TRUE,

+ ylim = c(50, 58), xpd = FALSE)
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> barplot(dat3$read.med, names.arg=dat3$race, horiz=TRUE)
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> dotchart(dat3$read.med, labels = dat3$race)

White

Hispanic 0

Asian =

African American o
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> plot(math ~ race, data=hsb)
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B private T T

O public i i
> boxplot(math ~ schtyp, data=hsb,
+ col=c("darkblue", "gold"))
> legend("topleft", c("private", "public"),
+ fill=c("darkblue", "gold"))

[ [
private public
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> plot(Sepal.Length~Species, 1ris)
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hsb$read
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o > plot(x=hsb$math, y=hsb$read)
> plot(read~math, data=hsb)
> plot(~math+read, data=hsb)

[ [ [ |

40 50 60 70

hsb$math




HSB score
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math

> plot(~read+math, data=hsb,

+ col=col.sex, pch=pch.schtyp,
+ cex=cex.science) O
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ggplot2
Hadley Wickham FfrBd 58
PUE| 8 £2 Functional Language ¥l 2 B EBAV4E

i
VARI)N

B2 0] A B 1748 & 9: X1-Optional-01-ggplot2
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EAR BN E R RV A
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N ETSAN AL
3: 03-RDataEngineer-01-Loading n Parsing

IR B — D BB R E B R A Il
4: 04-RDataEngineer-02-DataManipulation

R AERNRBERR S EH
5: 05-RDataEngineer-03-Join
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EffC

SEO)=
TERR R

R FAERHYE

=

& i3 1l

. 10 iris

= AEHTRIERIE W library(Lahman)

CSV (Comma Separated Values)

Blig

5% (&

s PR AVAT

B{EE R (structured data)

B—AEBRIRZHERE
TSV ( Tab Separated Values)
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CSVHEEAA

Year,Make,Model,
1997,Ford,E350
2000,Mercury,Cougar

"1997","Ford","E350"

1997,Ford,E350,"super, luxurious truck"
1997,Ford,E350,"super, ""luxurious"" truck"
1997,Ford,E350 1997, Ford, E350
1997,Ford,E350,4.9

1997;Ford;E350;4,9

RDataEngineer
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F T 4w

ANEBEE B Z 10 #EfI (Decimal)
o0123,..,10,..15,16,..,175

<«JEHE/JZE 2 3 ﬁ[ (Binary)
o,1,10,11,..,1010,..,1111, 10000, ..., 10101111

6 7111 (Hexadecimal, Hex)
0,1,23,..A,..F10,.., AF
1 Byte ({iI7c4H) = 8 bit (ﬁiTD) = HBA
1 Byte OJA3R3E 0- 255 HY1E

[EF O] LA {E Hex Code F=4%E (16 = 24)
00000001 ==>0000,0001 ==>01
10101111 ==>1010,1111 ==> AF

m
XA
ol
—
b
ol
cu
i
an
i
I+
Ty
il
O
[
—S
-
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BB IR S MO EFRY

Wi

IRS 32 CAVENN - = 4 ByteF— 1B 22 €0 (4 x 8 = 32)

A 0" 2 REREE?
¥2 5015 factor 155 ?
195748 factor HE B —1EF HEHIARE
15 88 mapping FEIF
NZEERPTEERHFEEN

"0"=> fEEE AT ) Hex Code 2KRE 2 30
"A": 41, "B": 42, ..., "Z": 5A, ..., "a": 97
Enter(\r): OD, #217(\n): 0A

2016/7/13 RDataEngineer
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0h 3 4 b5

BIG5
"oh" . A4 A4
"X": A4 E5

UTF-8
"op" . E4 B8 AD
""" E6 96 87

MLUTF-8 AREEE ARy "Xy _F - HENE?
E4 B8 AD E6 96 87

bl BIGS AmtSEA - AL "5 |
RE O P MR NG - MRS E MRS - SR A IEMEERN

=
=

XE
>~
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Iz 3 4w b5 5 =R

iconv()
RIBISEhEIRZ TR R,
am LA ?iconv [RlEE Ear AR S A

encoding, fileEncoding
RIIEPHAGERNERNRIUE RNESE - HREREKIR
BB ARG AL AR

Sys.getlocale(), Sys.setlocale(locale = “cht”)
RIRIEFHRGEEBIRIVRIEER - o] LURL /D EB70 AR 5 2K
1 R

ol
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OB IEAAIBICE R ?

FEEBICE R H B

64.242.88.10 - - [07/Mar/2004:16:05:49 -0800] "GET
/twiki/bin/edit/Main/Double_bounce_sender?topicparent=Main.Configu
rationVariables HTTP/1.1" 401 12846

64.242.88.10 - - [07/Mar/2004:16:06:51 -0800] "GET
[twiki/bin/rdiff/TWiki/NewUserTemplate?revi=1.3&rev2=1.2 HTTP/1.1"
2004523
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B2 Parsing

BRI EER(EERNARE]
Domain Knowledge - 140 ipfi7ilk: 168.95.192.1
FILREFHEPWME - 20 121E25N

Vawas

ﬁﬁﬁfﬁgﬁ ’ QD;E%)% A éj\%w A E%w%

X]

Regular Expression IEFRFTR/RT,
BT IERFT I
AA-Z]{1}[1-2]{1}[0-9]{8}S
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EECES

Let’s do it

I H &

SRS RENS

3: 03-RDataEngineer-01-Loading n Parsing
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What’s More

£ RIRIEP - EArY
10: X2-Challenge-01-ChineseEncoding
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RESHBRLRE

R RBR(FERICER
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R A4S BICERIIRIR

AE6: data.frame ~ data.table

IMER: BERETUE BLE ~ 15
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AN e

By ~ &= ~ £
{1t raw data PETEIEE
B|BR/GR =

ZIFTE =B8R RS
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FMH dplyr EFE—TEEGRBIEER

RV SR ANEEm R - SR EEREZE&E -
HEEIER

anRZEEEE sqL 4818 - &8 saQL F2B/AR LiAZRM o] DIRER FF
BB EE
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ZIEE R AYEN(F

filter(): ENEFFEHRERERSI BIEATSIRFIOER)
arrange(): KERFTESKZHE(HER)E R

select(): REFEZRIREMI

distinct(): L@ —#H_pJE

mutate(): #AEERBMEN - FTEMEML - GIAECH] ~ 288
group_by: i ERMKER I E S MBI+ data.frame
summarise(): 1522 {@& data.frame LA —{E G} IE

sample_n() & sample_frac(): Mk El =3 LL Bl 3E 1T EUR
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Let’s do it

ERFH dplyr Z23REBEER - FRIZEMT
4: 04-RDataEngineer-02-DataManipulation
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(R Y

> x1 <- filter(flights, ...)
> X2 <- select(x1l, ...)
> X3 <- summarise(x2, ...)

Nested Function Call
> X3 <- summarise(select(filter(flights,

Pipeline Operation

> X3 <-
- filter(flights, ...) %%
+ select(...) %%

+ summarise(...)

2016/7/13 RDataEngineer
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ZERRRVEE

flights
flights + weather
flights + weather + airports

2016/7/13 RDataEngineer
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inner_join

All columns from both Xand Y
Duplicate if multiple matching

RDataEngineer
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superheroes publishers inner_join(x = superheroes, y = publishers)
name alignment gender publisher |publisher yr founded |name alignment gender publisher yr_founded
Magneto  bad male  Marvel DC 1934 |Magneto  bad male  Marvel 1939
Storm good female Marvel Marvel 1939 |Storm good female Marvel 1939
Mystique bad female Marvel Image 1992 | Mystique  bad female Marvel 1939
Batman good male  DC Batman good male  DC 1934
Joker bad male DC Joker bad male  DC 1934
Catwoman bad female DC Catwoman bad female DC 1934
Hellboy good male  Dark

Horse

Comics

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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publishers superheroes inner_join(x = publishers, y = superheroes)
publisher yr founded name alignment gender publisher |publisher yr founded name alignment gender
DC 1934 |Magneto  bad male  Marvel DC 1934 Batman good male
Marvel 1939 |Storm good female Marvel DC 1934 Joker bad male
Image 1992 | Mystique  bad female Marvel DC 1934 Catwoman bad female
Batman good male  DC Marvel 1939 Magneto bad male
Joker bad male  DC Marvel 1939 Storm good female
Catwoman bad female DC Marvel 1939 Mystique bad female
Hellboy good male  Dark
Horse
Comics

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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semi_join

Only columns from X
No duplication

RDataEngineer

87



superheroes publishers semi-join(x = superheroes, y = publishers)
name alignment gender publisher |publisher yr founded name alignment gender publisher
Magneto  bad male  Marvel DC 1934 | Batman good male  DC
Storm good female Marvel Marvel 1939 |Joker bad male  DC
Mystique bad female Marvel Image 1992 | Catwoman bad female DC
Batman good male  DC Magneto bad male  Marvel
Joker bad male  DC Storm good female Marvel
Catwoman bad female DC Mystique  bad female Marvel
Hellboy good male  Dark

Horse

Comics

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html

2016/7/13 RDataEngineer 88



publishers

publisher yr founded

DC
Marvel

Image

1934
1939
1992

superheroes

name
Magneto
Storm
Mystique
Batman
Joker
Catwoman

Hellboy

alignment gender publisher

bad male
good female
bad female
good male
bad male
bad female
good male

Marvel
Marvel
Marvel
DC
DC
DC

Dark Horse
Comics

semi-join(x = publishers, y =

superheroes)

publisher yr_founded
Marvel 1939
DC 1934

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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left_join

All columns from both Xand Y
NA’s for missing values
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right_join

All columns from both Xand Y
NA’s for missing values
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superheroes

name
Magneto
Storm
Mystique
Batman
Joker
Catwoman

Hellboy

alignment gender publisher

bad
good
bad
good
bad
bad
good

male
female
female
male
male
female

male

Marvel
Marvel
Marvel
DC
DC
DC

Dark
Horse
Comics

publishers

publisher yr founded
DC 1934
Marvel 1939
Image 1992

left_join(x = superheroes, y = publishers)

name alignment gender publisher yr founded
Magneto bad male  Marvel 1939
Storm good female Marvel 1939
Mystique bad female Marvel 1939
Batman good male DC 1934
Joker bad male  DC 1934
Catwoman bad female DC 1934
Hellboy good male  Dark NA

Horse

Comics

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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publishers superheroes left_join(x = publishers, y = superheroes)
publisher yr founded |name alignment gender publisher | publisher yr founded name alignment gender
DC 1934 |Magneto  bad male  Marvel DC 1934 Batman good male
Marvel 1939 | Storm good female Marvel DC 1934 Joker bad male
Image 1992 | Mystique  bad female Marvel DC 1934 Catwoman bad female
Batman good male DC Marvel 1939 Magneto bad male
Joker bad male DC Marvel 1939 Storm good female
Catwoman bad female DC Marvel 1939 Mystique bad female
Hellboy good male  Dark Image 1992 NA NA NA
Horse
Comics

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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anti_join

Only columns from X
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superheroes

name
Magneto bad male
Storm good female
Mystique bad female
Batman good male
Joker bad male
Catwoman bad female
Hellboy good male

alignment gender publisher

Marvel
Marvel
Marvel
DC
DC
DC

Dark
Horse
Comics

publishers

publisher yr founded

DC
Marvel

Image

1934
1939
1992

anti_join(x = superheroes, y = publishers)

name alignment gender publisher

Dark
Horse
Comics

Hellboy good male

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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publishers

publisher yr founded
DC 1934
Marvel 1939
Image 1992

superheroes

name
Magneto
Storm
Mystique
Batman
Joker
Catwoman

Hellboy

alighment gender publisher

bad male  Marvel

good female Marvel

bad female Marvel

good male  DC

bad male  DC

bad female DC

good male  Dark Horse
Comics

anti_join(x = publishers, y =
superheroes)

Image

publisher yr_founded

1992

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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full_join

All columns from both X and Y
NA’s for missing values
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superheroes
name alignment gender publisher
Magneto  bad male  Marvel
Storm good female Marvel
Mystique bad female Marvel
Batman good male  DC
Joker bad male DC
Catwoman bad female DC
Hellboy good male  Dark
Horse
Comics

publishers

publisher yr founded
DC 1934
Marvel 1939
Image 1992

full_join(x = superheroes, y = publishers)

name alignment gender publisher yr founded
Magneto bad male  Marvel 1939
Storm good female Marvel 1939
Mystique bad female Marvel 1939
Batman good male  DC 1934
Joker bad male DC 1934
Catwoman bad female DC 1934
Hellboy good male  Dark NA
Horse
Comics
NA NA NA Image 1992

*from https://stat545-ubc.github.io/bit001_dplyr-cheatsheet.html
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Let’s do it

ERAA dplyr ZIERBEZEERNRER -
5: 05-RDataEngineer-03-Join
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What’s More

i

EIEMENEEER  WHEGGEEHKEE(CEIR - @28
o] DIB1T#RE
11: X3-Challenge-02-PirateVisualization

i
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https://hjhsu.github.io/r course/01-DataObservation-01-SingleVariable.html

https://hjhsu.github.io/r course/02-DataObservation-02-MultiVariables.html

https://hjhsu.github.io/r _course/03-RDataEngineer-01-Loading_n_Parsing.html

https://hjhsu.github.io/r _course/04-RDataEngineer-02-DataManipulation.html

https://hjhsu.github.io/r _course/05-RDataEngineer-03-Join.html

https://hjhsu.github.io/r _course/X1-Optional-01-ggplot2.html

https://hjhsu.github.io/r _course/X2-Challenge-01-ChineseEncoding.html

https://hjhsu.github.io/r _course/X3-Challenge-02-PirateVisualization.html
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217 Dashboard 9= &
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Q&A

:F IR D Hwai-Jung Hsu
hjhsu@iis.sinica.edu.tw
https://tw.linkedin.com/in/hjhsu
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