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install.packages(c("tidyverse", "gridExtra",

"car"))
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Do learn swimming in the pool

https://pixabay.com/illustrations/kawaii-animals-swimming-pool-kawaii-4090024/ 7



Don’t reinvent the wheel

ERRR... CAN'T STOP.
Too 8usy!r!’t

https://www.flickr.com/photos/toddle _email _newsletters/15412982829



https://en.wikipedia.org/wiki/R_(programming_language)

& Not logged in Talk Contributions Create account Log in

Article Talk Read Edit View history |Search Wikipedia Q
WIKIPEDIA .
The e Encypeda R (programming language)
Main page From Wikipedia, the free encyclopedia
Contents

R is a programming language and free software environment for statistical computing and R
graphics that is supported by the R Foundation for Statistical Computing.[a] The R language is

Featured content
Current events

Random article widely used among statisticians and data miners for developing statistical softwarel’l and data
Donate to Wikipedia analysis.l®] Polls, surveys of data miners, and studies of scholarly literature databases show that
Wikipedia store R's popularity has increased substantially in recent years.[®! As of April 2018, R ranks 12th in the
: TIOBE index.['7

Interaction
Help R is a GNU package.['!l The source code for the R software environment is written primarily in
About Wikipedia C, Fortran, and R.['?I R is freely available under the GNU General Public License, and pre-

n . . . . . . . Paradigms Multi-paradigm: Array, object-
Community portal compiled binary versions are provided for various operating systems. While R has a command L T
Recent changes line interface, there are several graphical front-ends available.[°] functional, procedural,
Contact page reflective

Contents [hid
Tools [hice] Designed by Ross |lhaka and Robert
) 1 History Gentleman

Whatlinks here 2 Statistical features Developer R Core Teaml!]
Related changes 3 p ina feat ] o
Upload file rogramming features First appeared August 1993; 24 years ago
Special pages 4 Packages Stable release 3.4.4 (Someone to Lean On)!
Permanent link 5 Milestones / March 15, 2018; 26 days ago
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R
as a Swiss knife or one part of a Swiss knife
(Language - Software - Platform)

https://www.flickr.com/photos/ajc1/4663140532 11



Strengths of R

* Statistics
* Data processing
* Graphics



Outline of this course

R Basics : data processing + statistics
R Graphics : graphics

tidyverse : data processing
ggplot2 : graphics



Topics

* R basics

* Dataimport

 Simple data processing
* R statistics

e Real examples

e Resources

# Omission of functions and data merge/select/recode/transform (which will
be dealt with in tidyverse)
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R Cookbook 2nd Edition

Welcome to the R Cookbook 2nd Edit...
The Recipes
A Note on Terminology
Software and Platform Notes
Other Resources
Conventions Used in This Book
Using Code Examples
Safari® Books Online
How to Contact Us
Acknowledgments

1 Getting Started and Getting Help
Introduction
1.1 Downloading and Installing R

1.2 Installing RStudio

R Cookbook, 2nd Edition

James (JD) Long
Paul Teetor

2019-09-26

Welcome to the R Cookbook 2nd Edition

R is a powerful tool for statistics, graphics, and statistical
programming. It is used by tens of thousands of people daily to
perform serious statistical analyses. It is a free, open source
system whose implementation is the collective accomplishment of
many intelligent, hard-working people. There are more than 10,000
available add-on packages, and R is a serious rival to all

commercial statistical packages.

: : o
OREILLY o,

R Cookbook

Proven Recipes for Data Analysis,
Statistics & Graphics s
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Key Concepts

SR LA~ ) B £ 9 [case sensitive]

P e [value assignment] <- (©° % =g ->)

& -

...... < j@ h— Ao
s1 L sL . . XA s 7
i 4 1@ [missing value] NA : -

X f% [comment]




Example

* RConsoleil % p > + fpjﬁ%l - T4 418
# T Enterdgt > BF K TNT - 7 [1] + B
(*[1] %7 2% - 2% %) > 1

1+2 #3&xF Entersg > |

* Aok dg s %%jffﬁ%)x I Enterdt 0 T —
TR R4 iy %

1+ #37F Enterd

3

I_Ih.jll.

>
[1
>

e RConsole™ % iT@ + -5 8¢ *



R 1B

* FHcm F AT 4 (declare) > » VIEFERE

Xx<-1+2 #3#& Enterét

X #~ FHLH G AT E 3

print(x) # ¥ — fd ¥z

L ARRYG AR LK R
1,_3}]&]/\"57” Se b 3R EL

(x<-1+4+2) # & Enterd

(x <-"ABC") # & F Entersg

(x <-'ABC') # # 7 Enteréz 20



Ern

Data Structure

* Vector & [Reépis ]
— Matrix B [=
— Array *LF| [ 7 e £]

— Factor F]F [ FH % FTHO%E FEFL
F B e ﬁfﬁim«‘f&'r}] [’}r v - J ]

— Scalar ¥ & [fe 37 - 7‘% g & ]
e List 87| (23 7| %)
» Dataframe FHIERE [F i@ 73]

T

# Vector: 1/ 7 % (element)? 4p 2530
List: “THer~Z2 ¥ F % kA \(mode) )



Mode &5 3¢

7% gk Eg A (physical type)

numeric
character
logical

— TRUE(T):
—  FALSE (F) :

list
function

G|
Vi Z 0

22
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Class zf %

o F % cHT LR A (abstract type)
‘ R%’*’“ﬁ*ﬂ i (object) g ] @ - F e 7 i

10 %o {4
°* numeric
* integer
. Date
e ist

e factor

23
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Example

Xx<-1
mode(x) # "numeric"
class(x) # "numeric"

x<-1L H#¥F {$H vl % 7 & HC
mode(x) # "numeric" F %
class(x) # "integer" *F &g
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Example

X<-1

mode(as.list(x)) # "list"

class(as.list(x)) # "list"
mode(as.factor(x)) # "numeric" !l F %
class(as.factor(x)) # "factor" ¢} &
#factor = RAZ o §_ M HcF 0™ 3V 3
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Example

x <-c("a", "b", "c")

mode(x) # "character”

class(x) # "character"
mode(as.list(x)) # "list"
class(as.list(x)) # "list"
mode(as.factor(x)) # "numeric" !!!
class(as.factor(x)) # "factor"

#factor A RAp F M HcF e ;U2
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Example

x<-c(TFET) # & 8 & ¢(TRUE, FALSE, TRUE)
mode(x) # "logical"

class(x) # "logical"

mode(as.list(x)) # "list"

class(as.list(x)) # "list"

mode(as.factor(x)) # "numeric" !!!

class(as.factor(x)) # "factor"
#factor & RAZ % & 1 dcF e ;N3



X <- as.Date("2018-

Example

4-11")

mode(x) # "numeric" Il g ¥

class(x) # "Date"

a &E

#Date & RAL o U HcF e VB3
mode(as.list(x)) # "list"

class(as.list(x)) # "list"

mode(as.factor(x))
class(as.factor(x))

# "numeric" 1
# "factor"



e 2 pms

Vector = &

* PR AR S

x<-1:12 #1112+ 12~ % e &
v<-c(1,3,5,7,9,11) #c:concatenate
z <- c("John", "Mary", "Paul", "Jane")

mean(x) #*¥7F ~ & T I9E
> summary (x)

Summary()() Min. 1lst Qu. Median Mean 3rd Qu. Max.

1.00 3.75 6.50 6.50 9.25 12.00

x+1 #w g4 5 F~Z 4l

1] 2 3 4 5 & 7 B S 10 11 12 13
XN 2 #@‘E_%:_f*ll% ‘%F’Hl”

g 16 25 36 4% 64 81 100 121 144

29
# c . combine, construct, create



@ “42;% (VBA)

e 1310+ 10 #Hc > BA-? T35E 7?7 Bk
& 4rd
Microsoft Excel

Sub Z() s
Fori=1To 10 55
2,3,4,56,7,8 9,10, 11,
Count=Count+1

Total = Total + i

Members = Members & (i+1) & ", " EIE
Next i
MsgBox Total & vbCrLf & (Total / Count) & vbCrLf & Members
End Sub




R:\ %%

e 1310+ 10 #Hc > BA-? T35E 7?7 Bk

5 tel

X <-1:10
sum(x); mean(x); x + 1
# 7 PE:},?] SV B R 7o B o 5G)ER

=---|-\.-I-|-r.- 1-;-.;:—|-|-r.- A i
[= g T FE1Y ik » AR ERE S F s r F s

-
— Tt W
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Vector = & — B # i 3 A 5\

o — B EPNATF E LA F mode
bR BB KBRE R ﬁvﬁ%%ﬁ’ﬁ B

(x<-c¢(1,2)) #12
(x <-c(1,"a")) #"1""a"



Vector » & — ‘& 31

¢ BBV HREE %Kzl
z <- c("John", "Mary", "Paul", "Jane")
z[2] #"Mary" &7 » 2z20% - B E

s mEVTRZIBRIBY- BF e
(subvector)
z[c(2,3)] #"Mary", "Paul"



o g (scalar): e 7 - B E e
X <- "John"

x[1] # "John"

x[2] #NA #i%vector& % - B~ %

x <- c("John")

X[1]

X[2]

# "John"
# NA



¢ BEHBHEALE % el BV Y LA
(name)

x <- c(10, 20, 30, 40)

names(x) <- ¢("John", "Mary", "Paul", "Jane")

John Mary Paul Jane
X # 10 20 30 40

c PR AFL L T ik LA kT
x:"IVIary"] # vy

x[c("Mary", "Paul")] # ey eau

20 30



Vector & & —i&
. ré,—g-‘ﬁ_grﬁﬁiaRé_ﬁ l@?‘?”;%_%&
~Z 3y
X<-1:6
y<-1:6

X+y #2 46 81012
#1+1 242 343 444 545 646

36



¢ 2 REFERF ORAS B ERNFAZY

e ¥A B EAE BEA L (length? 5
s it Ak Bl B € B E AR (R
,gﬁr;u%

X<-1:6

y<-1:3

X+y #2 46579
#1+1 2+2 343 441 542 6+3

37



+ »EFIF ORAS B ERFRAFAZYH
AEE

c F OB E~F BHE #Bi(length )"
2B Hch P o RE MIEL AL fff_ﬁ@
ERETREREY ~F

X<-1:6

y<-1:4

x+y #2 46868
H1+1 242 3+3 4+4 5+1 6+2

Warning message:

In 2 + vy : ?FE’J%{#FEE#?E%&FFEE’Jfﬁ%i



c P REHERAEY > N A FRARD GuE
At (Y WP (scalar) i e 7 - B
* e 1)

X<-1:6

X+1 #234567

#1+1 241 341 441 541 641

y<-1

X+Yy

#1+1 2+41 3+41 441 5+1 6+1 )



x<-1:6 #1 2 3 456
Y<-6:1 #6543 21
x<y #TRUE TRUE TRUE FALSE FALSE FALSE

X

Y

X<Yy.

X<y,

#123 2§ T F = 2 TRUEf~ %
#6654

40



c wREEEORAA B ERNFAE
AR R
X<-11:17

X%%2==0 # “,/TT 2 AR 0=> 18 B
# FALSE TRUE FALSE TRUE FALSE TRUE FALSE

X[x %% 2==0] #1214 16
# 2% TR =5 TRUE I~ 3

X[ x>median(x)] # % T B+ “HkanF
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&& : B (GE* T H - (@ ouBiR L] ¥
& (i T B30 iR E)
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| B R (G Y% BN iR ] ¥r)



Vector » & —#f ¥

x <-¢(1,2,3,1,2)

names(x) <- c("A","B","C","D","E")
x[1]

x["A"]

x[1,4] #Error: @k #cP # I F&
x[c(1,4)]

x[c("A","D")]

A D



Matrix (Matrices) #& "L

* 25 & (dimension, n=2)& £

Xx<-1:15
dim(x) # NULL
X # 1] 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15

dim(x) <- c(3, 5)
X HAEALT LT

r4]

10
11
12

[, 5]

13

14

15
44



Array & 7]

* 2% XA (dimension, n >=3)e £

1

[,1] [,2] [,3]

X <-1:24 SIS
dim(x) <- ¢(2, 3, 4) o

SR T St

X [2;] 8 10 12
3

45



o & * |isth#HiE =
(x <-list(1:12)) # 2 H - ~% [» &]

[[1]]
] 1 2 3 4 5 & 7 8 9 10 11 1z

(x <-list(1:12, c("A", "B", "C"), pi)) #z6=2s2s202

[[1]]
] 1 2 3 4 5 & 7 8 9 10 11 12

[[2]]
[1] "P_L" IIBII IICII

[[3]] 46
[1] 3.141593



o B AT kin B %tz
z <_ ist("JOhn"’ IIIVIary"’ "PaUI"’ ||Jane||)
z[[2]] #"Mary" £ 7 B Fzendk - B F

[[1]1]
[1] "Mary"

e BATRLIBEI > Bw - B3 E 7
(sublist)
z[c(2,3)] #



List # 7 — & 4C

* B AN ~FF 3 L H(name)
x <- list(10, 20, 30, 40)
names(x) <- c("John", "Mary", "Paul”, "Jane")

$$$$$

« BAAE M LI TR LA
X[["Mary"]] #20
xSMary #20 R iFE7 F A I



ém\j,

List 8 7 — =+ B

x <- list(10, 20, 30, 40)

x[[2]] #20 @ w - g~ 2 (11 20
mode(x[[2]]) # "numeric"

x[c(2,3)] #iBw - B(F)B 7| ﬁ‘?rgo
mode(x[c(2, 3)]) # "list"

SPaul
[1] 30

x[2] # @Zw— B(+)8 7] T
mode(x[2]) # "list"

49



e B A FZ LV AR listdhfuE =
7| pF » 2 name=value™

- 3

(x <- list(el = 1:12, e2 = c("A", "B", "C"), e3 = pi))

Sel
(1] 1 2 3 4 5 e 7 8 9 10 11 12

Se?
[1] IIAII IIBII IICII

Sel3
[1] 3.141593



e 2 pms

Data Frame F L= 7E

* 4P % *TMS Excel=rSheet - MS Access:riTable

o VARG - BERAFA B F(list) 1 = B
% L — B E(vector) = B E L& EAF

Xx<-1:4

y <- c(11, 22, 33, 44)

z <- c("John", "Mary", "Paul", "Jane") 5y ,
1 1 11 John
df <- data.frame(x, vy, z) 2 2 22 Mary
3 3 33 Paul
df 4 4 44 Jane

colnames(df) <- c("XXX", "YYY", "ZzZ") H L () &
df

XXX YYY ZZZ
1 11 John
2 22 Mary
3 33 Paul
4 44 Jane

[ I S I



o T ALALG - BE| A
5-BerE > EBeEE
x<-1:4

y <-c(11, 22, 33, 44)
z <- ¢("John", "Mary", "Paul", "Jane")
df <- data.frame(x, v, z)
mode(df) # "list" .
class(df) # "data.frame" .
%

71 (list)



Data Frame F L4228 — % 31

o FiRfp AR & LHERERFTH

df[[2]] # &% % 2% 7 (column)(H f'?)év”??%}' (=>w &)

df[, 2] # &t (1] 11 22 33 44
df [n ||]] # P\?',_"

df[, "y"] #F

dfsy # b (F = & 47 FAealf) (00 52
df[l C(zl 3)] ’QW" r772__|_3 P ]"IL’T?P *}' ( >F|:"A“}ivftf_7%5)

df[3,2] # @ ® % 3% 7|(row)% 22 7 (column)eh~ %
df[3,2:3] # @ w %35 %2238 FenF (=> F n‘i Z2E)
df[c(1,3),2] #Bw %1893k 7| % 2%
df[2,] # @ ® F2f 7|~ & (=> FHI2%)




Data Frame F L4278 — &

C TREEE RS LEKERTE
dff2] # @ w - B FAliz 2 22
A"y # B - B TR : s
df[c(2,3)] # Bw - B FH =% - .
df, c(2,3)] # Bw— oL 222 e
dffc(’y", "2")] # @ w - B FopRg ¢ e
dff, c("y", "z")] # bW - B F R




df <- data.frame(1:4, c(11, 22, 33, 44), c("John",
llMaryH, |IPau|II’ IlJanell))

df

¥Xx1.4 c.11..22..33..44, c..John....Mary....Paul....Jane..
1 1 11 John
2 2 22 Mary
3 3 33 Paul
1 4 44 Jane



£ 2ma

Factor ]+

o F RMFR(EN RE)S e S I R E S
(X<_ C(" E’ ||’ 1 Z) ||’ ||]:5 ||’ ||—j ll’ 1 E’ ||’ 1 E’ ||’ llz) ll) )

class(x)

(xs SURN 2T T T R R

N

levels !l

>
[1]_"EE( | "R T T AT
> class (€
[1] "character"
Summary(x) > sur:mary(x;:
fact R aracter charactes
(y <- as.factor(x) ) > (< e tacier) 1
mOde(y) Leveis:( )Z, T W’ H G
> mode (y
[1] "numeric"
class(y) LihEY..
summary(y) 2T A
2 1 1 3
as.numeric(y) Tli‘sﬁmirﬂyi )
2 24
# factor 7 R p ¥R 7% 02 R, 5V B

factor(x’ Ievels - C(II 15 Il’ 1] z Il’ II]j‘_; n 1mn— II)) D —

#-factor # 5

factor I.h, HHHHH -||l|’ n n n n n "y

(1] H 2~ -+,j _| I
Levels: 1 2 "-j _|'

56




B

vector

scalar

matrix
(2D)

(= one-element vector)

array

(3D ...)

i

57
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vector
lIst

data
frame

AO -




ISt

ISt

ISt

OD

AQO -




DATA IMPORT



CSV file

x <- read.csv(file ="...", header = TRUE, colClasses =

ey weenes)

%~ {3 12 data frame | f§ BE %

hed % - F(row) T 244§ - (column) & FL 0 R
header = FALSE » R¢ p & ¥ i & 7 5 V1, V2, V3,
... (V% 77 variable)

dode FE & ZEE A eCSVAS 0 7 4 rsep="." 0 £
Tk D HF T L

H s % i % 4 Reference (fullrefman.pdf) (=> | =>
The utils package => read.table)



R Commander : Import data from text files

€7 R Commander ;Iglil
. HE HE | HTE BNE B A TE 59
o = ‘}J. -> @ sre FEHE. bswns | opmwns| B [ ke TR
F" 7K HALHE..
== ;}»:l 5 Y| EA TTiE EIREESURLIE. =
F‘\ Y > A SPSSEHIE..
EHAERE v from SAS xport file...
.\‘7 T N g EEEFEATERSENER Y  EA MnabERE..
¥ 7}% ) oo BEA STATARHIE .
from Excel file...

4 of

\Vg > . N g - 2 LA
s B s 7}’&, % emeans WY XA, BSREERUR x|

WA SREDE © [SHE
fEEaEEE:
EEEEHE TS . A

HrErE

v RS

 BURLES

" SERRAERE Uk URL

RrafRET

v EHE

C 28k

" Tab {2
n L= H?EE???E : I
4, R
=iEEFIRIES Reui THIE S E (sDI) EX.; BTHEEE 7 = B
ATEReAEE 1) commander Z7EA . o

CIEEE [ ]
K

@nm| | ox| smos)




Fixed-width file

x <- read.fwf(file ="...", widths = ¢(...))

%~ {517 data frame %] £ #E 3
dod Bk Ev e S(a)?] 0 B
4ok B R~ B(b)fF 0 B4t %ﬁtn=b
dod AT N E R 0 F 4 X 2l
stringsAsFactors = FALSE » 3ERL 7 & p {7 4%
H {6 4 #Hc¥? read.table 4p ¢

Reference (fullrefman.pdf) => | => The utils package
=> read.fwf

64
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data()

mtcars

head(mtcars)
str(mtcars)

# str : structure

Data sets in package

AirPassengers
BJsales

BJsales.lead (BJsales)

BOD

coz
ChickWeight
DNase
EuStockMarkets
Formaldehyde
HairEyeColor
Harman23.cor
HarmanT74.cor
Indometh
InsectSprays
JohnsonJdohnson
LakeHuron
LifeCycleSavings
Loblolly

Nile

Orange
OrchardSprays
PlantGrowth
Puromycin
Seatbelts
Theoph

Titanic
ToothGrowth
UCBAdmissions
UEDriverDeaths
UKgas
USAccDeaths
USArrests
USJudgeRatings

USPersonalExpenditure

UScitiesD
VADeaths
WWWusage
WoxrldPhones
ability.cov
airmiles
airquality
anscombe

Monthly Airline Passenger Numbers 19%49-13%60

Sales Data with Leading Indicator
Sales Data with Leading Indicator

Biochemical Oxygen Demand
Carbon Dioxide Uptake in Grass Plants
Weight versus age of chicks on different diets

Elisa assay of DNase

Daily Closing Prices of Major European Stock Indices, 1991-1998
Determination of Formaldehyde
Hair and Eye Color of Statistics Students

Harman Example 2.3
Harman Example 7.4

Pharmacokinetics of Indomethacin
Effectiveness of Insect Sprays

Quarterly Earnings per Johnson & Johnson Share
Level of Lake Huron 1875-1972
Intercountry Life-Cycle Savings Data
Growth of Loblolly pine trees

Flow of the River Nile
Growth of Orange Trees

Potency of Orchard Sprays
Results from an Experiment on Plant Growth
Reaction Velocity of an Enzymatic Reaction
Road Casualties in Great Britain 1969-84
Pharmacokinetics of Theophylline
Survival of passengers on the Titanic

The Effect of Vitamin C on Tooth Growth in Guinea Pigs

Student Admissions at UC Berkeley

Road Casualties in Great Britain 1969-84
UK Quarterly Gas Consumption
Accidental Deaths in the US 1973-1978
Violent Crime Rates by US Scate
Lawyers' Ratings of State Judges in the US Superior Court
Personal Expenditure Data
Distances Between European Cities and Between US Cities
Death Rates in Virginia (1940)
Internet Usage per Minute

The World's Telephones

Ability and Intelligence Tests
Passenger Miles on Commercial US Airlines, 1937-1%&0

New York Air Quality Measurements

Anscombe's Quartet of

'Identical’

Simple Linear Regﬁgésions



rﬁ)\ "']“?O \»\

¥ 41 * Import_BaseR.r » & » Tl

FR-F R AR AR B> D SampleData+ P 45T 0 dr

3 R RS A L

Import_BaseR.r

# R 2 425545 § **SampleData—+ P 45

Y -

xog M

A W ARSI RPF LR
T e B & A MS
Officesz = &L 151 8

66
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ﬁ":r y '#JL s — ‘/‘i.,’gf!i!’“ e
3 ﬂ 3 f’f HEAENBIRE LR

T B 353 & MS
B~ 'T %" Officesc & 41 c13 | 55

directory <- "D:/SampleData/" # CHANGE HERE !l =t pt /%Q;l kS et il g hadl -

cd <- read.fwf(

file = paste(directory, "CD2009.DAT", sep =",

strip.white = TRUE, # strip leading and trailing white spaces from unquoted character fields
widths =c(6, 1, 34, 8,2,6,2,2,2,2,2,8,8,8,32,4,1,3,5,5,5,4,2,1, 32,32, 8, 8, 12, 8, 12,
8,2,8,8,8,1),

col.names = c("FEE_YM", "APPL_TYPE", "HOSP_ID", "APPL_DATE", "CASE_TYPE",
"SEQ_NO", "CURE_ITEM_NO1", "CURE_ITEM_NOZ2", "CURE_ITEM_NO3",
"CURE_ITEM_NO4", "FUNC_TYPE", "FUNC_DATE", "TREAT_END_ DATE", "ID_BIRTHDAY",
"ID", "CARD_SEQ NO", "GAVE_KIND", "PART_NO", "ACODE_ICD9 1", "ACODE_ICD9 2",
"ACODE_ICD9 3","ICD_OP_CODE", "DRUG_DAY", "MED_TYPE", "PRSN_ID", "PHAR_ID",
"DRUG_AMT", "TREAT_AMT", "TREAT _CODE", "DIAG_AMT", "DSVC_NO", "DSVC_AMT",
"BY_PASS CODE", "T_AMT", "PART_AMT","T_APPL_AMT", "ID_SEX"),
colClasses = c("character", "character", "character", "character", "character",
"character", "character", "character", "character”, "character”, "character"”, "character", "character",
"character", "character", "character", "character”, "character", "character"”, "character", "character",
"numeric”, "character”, "character"”, "character"”, "numeric", "numeric", "character", "numeric",
"character”, "numeric", "character", "numeric", " . ", "character")

)

cd #ﬁé{@%)\

numeric",

numeric", "numeric",
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1 Base R sndnfic® » = & 7

LA Sl
:x* tidyverse x i2

FEHEH AR B readr B4



JA

rﬁ)\"]“?@?\"‘

* FI* Import_tidyverse.r » & » ¥ 11
o BFRAF DN T 0 4ok ik

H \
).
ot
-
ro

Rl Efclmport_tldyverse.r
o JI* readr® & cread_fwf S g >
+ BrREAG -
o 7 & H2 FAF g 5 F]3 (factor)

read.csv& #Hcit B

# PR AR 75 B At SampleData+ P 4

source("D:/SampleData/Import_tidyverse.r")

# CHANGE HERE 1l { & .rf chi= %

69




if (! require(tidyverse)) { install.packages("tidyverse"); require(tidyverse) }
directory <- "D:/SampleData/" # CHANGE HERE !!!

columnnames <- ¢("FEE_YM", "APPL_TYPE", "HOSP_ID", "APPL_DATE", "CASE_TYPE",
"SEQ_NO", "CURE_ITEM_NO1", "CURE_ITEM_NO2", "CURE_ITEM_NO3",
"CURE_ITEM_NO4", "FUNC_TYPE", "FUNC_DATE", "TREAT_END_DATE",
"ID_BIRTHDAY", "ID", "CARD_SEQ_NO", "GAVE_KIND", "PART_NO", "ACODE_ICD9_1",
"ACODE_ICD9 2", "ACODE_ICD9 3", "ICD_OP_CODE", "DRUG_DAY", "MED_TYPE",
"PRSN_ID", "PHAR_ID", "DRUG_AMT", "TREAT_AMT", "TREAT_CODE", "DIAG_AMT",
"DSVC_NO", "DSVC_AMT", "BY_PASS_CODE", "T_AMT", "PART_AMT", "T_APPL_AMT",
"ID_SEX")

columnwidths <-c(6, 1, 34,8, 2,6,2,2,2,2,2,8,8,8,32,4,1,3,5,5,5,4, 2,1, 32, 32, 8, 8,
12,8,12,8, 2,8, 8,8, 1)

columntypes <- "ccceecnccceccccccecccecccncececnnencnennne”

cd <- read_fwif(
paste(directory, "CD2009.DAT", sep =""),
fwf_widths(columnwidths, columnnames),
col_types = columntypes,
progress = TRUE

)

p 7f& %= > O02009.DAT - ¥ ¢t CD2010.DAT# O02010.DAT » ez e %] -




> if (! require(tidyverse)) { install.packages("tidyverse"):; regquire (tidyverse) }
>
> directory <- "D:/SampleData/" # CHANGE HERE !'!!
>
> columnnames <- c("FEE_YM", "APPL_TYPE", "HOSP_ID", "APPL DATE", "CASE TYPE", "SE
>
> columnwidths <- c(6, 1, 34, &8, 2, 6, 2, 2, 2, 2, 2, 8, 8, 8, 32, 4, 1, 3, 5, 5,
=
> columntypes <- "cccccncccccccccoccccocccococncconnencnennne™
=
> cd <- read fwf|
- paste (directory, "CD2009.DAT", sep = ""),
- fwf widths (columnwidths, columnnames),
- col types = columntypes,
+ progress = TRUE
+ )
| | 100% 171 MB
> cd
# A tibble: 598,574 x 37
FEE YM APPL TYPE HOSP_ID APPL DATE CASE TYPE SEQ NO CURE ITEM NOl1
<chr> <chr> <chr> <chr:> <chr> <dbl> <chr>
1 200801 1 000000000000000~ 20090204 01 3866 <NA> jj;;%‘ ”!
2 200901 1 00Q000000000000~ 20090212 01 247 <NA> .
3 200901 1 000000000000000~ 20090212 01 919 <NA> I read_ J;ﬁ'{
4 200901 1 000000000000000~ 20090212 01 752 <NA> [N rf???ﬂﬁl L
S 200801 1 000000000000000~ 20090212 01 844 <NA> .
6 200901 1 000000000000000~ 20090212 01 852 <NA> &t’ﬁ:‘f‘ﬂﬁlﬁk %iﬁ&g
7 200801 1 000000000000000~ 20090208 01 6542 <NA> ¥ i :tiﬁl(,a g )
8 200901 1 00Q0000000000000~ 20090207 09 389 DO — P + -
9 200901 1 000000000000000~ 20090207 09 369 <NA> » R#&-H 48 % NA
10 200901 1 000000000000000~ 20090211 OB 3196 33
# with 598,564 more rows, and 30 more variables: CURE ITEM NO2 <chr>,
# CURE ITEM NO3 <chr>, CURE ITEM NO4 <chr>, FUNC TYPE <chr>,
# FUNC DATE <chr>, TREAT END DATE <chr>, ID BIRTHDAY <chr>, ID <chr>,
# CARD SEQ NO <chr>, GAVE KIND <chr>, PART NO <chr>, ACODE ICD2 1 <chr>,
# ACODE ICD9 2 <chr>, ACODE ICDS 3 <chr>, ICD OP CODE <chr>,
i DRUG_DAY <dbl>, MED TYPE <chr>, PRSN ID <chr>, PHAR ID <chr>,
# DRUG AMT <dbl>, TREAT AMT <dbl>, TREAT CODE <chr>, DIAG AMT <dbl>,
# DSVC NO <chr>, DSVC AMT <dbl>, BY PASS CODE <chr>, T AMT <dbl>, 71
# PART AMT <dbl>, T APPL AMT <dbl>, ID SEX <chr>




TN

head(cd) # &7 7 67
tail(cd) # &1 £ {367
summary(cd)

summary(cdSID_SEX)
table(cdSID_SEX)
table(cdSCURE_ITEM_NO1)

summary(cdST_AMT)
class(cdSTREAT _CODE)
summary(cdSTREAT CODE)



s R E ST RO

mode(cd) # "list"
class(cd) # "spec tbl df" "tbl df"  "tbl" "data.frame"
# class(cd) # "data.frame" (4-% % * Base Reiiread.fwf 5 » )

mode(cdSFEE_YM) # "character"
class(cdSFEE_YM) # "character" # ¢* f = either » & or #]+

is.vector(cdSFEE_YM) # TRUE
is.factor(cdSFEE_YM) # FALSE

is.list(cdSFEE_YM) # FALSE

« R % % » {4 5 dataframe/tibble » F B ¥ i+ (2 {7) & vector”



&

R T

*  FRFOR R 2T 4 (https://data.gov.tw/)

RS AR R TR
(https://data.gov.tw/dataset/15393)

e CSV #% (https://www.mohw.gov.tw/dI-61786-

4bd02cd5-3d91-4f99-9556-3632332a8059.html)
BEEEEEA BEAER

EEREZERER (ST - HiE)
FEMAIEREA HIEAE - B2 - BER - BURRR - BmANE - | - il - 2ERE - BE0 - PR - T - EE - RS SRR - B L - B
EL - BER - ERnki - EFRBL - VEaRE - BESSEM - ERNEE - ERNE T - VERRL - BRsEL - HRaE
BN~ SAELLIEED - BRARUIEED - EEE - FBF=ARED - TR - O - FRBIRITE - BLED - BtE

ERERTEAL CSVIERE || miEEn | BEEBEASEASH

Accessed Apr. 9, 2021

=R




&

BT

7 -2

f <- read.csv(file = "https://www.mohw.gov.tw/dl-

61786-4bd02cd5-3d91-4199- 9556—

3632332a8059.html")

head(f)
View(f)

Accessed Apr. 9, 2021

"k AM 7

e 2
18325 67 [-

Il et 4

75



& 38

TR T -3

7 Bf’@”‘: BT R R %A 5 5 UTF-8-BOM
rﬁ.ﬁi = o 74T N R e B4 .

& e BoR 2 PR3 (https://data.nhi.gov.tw/)

ELRBOURTTELAREE - ) 2L 5
% 1297 4 1)
(https://data.nhi.gov.tw/Datasets/DatasetDetail.asp
x?id=267&Mid=A110100)

CSV #,
(https://data.nhi.gov.tw/Datasets/DatasetResource.
ashx?rld=A21030000I-E3000Y-001)

Accessed Apr. 9, 2021




& 38

TR R -4

f <- read.csv(file =
"https://data.nhi.gov.tw/Datasets/DatasetResource.ash
x?rld=A21030000I-E3000Y-001", fileEncoding = "UTF-8-
BOM")

head(f)
View(f)
Bardk A E%iE V5 BIGS A &2 X x Ry ¥
2 4r _t fileEncoding = "BIG5" 4~ #k

Accessed Apr. 9, 2021 77




SOME SIMPLE DATA PROCESSING



Descriptive/Summary Stats Functions

mean(cdST_AMT)
median(cdST_AMT)
sd(cdST_AMT)
var(cdST_AMT)
sum(cdST_AMT)
min(cdST_AMT)
max(cdST_AMT)
range(cdST_AMT)

TR pi !l

8~ 7 #IRafr ;N
%41 * S fe(function)id i®

Sl 7 o5 N 2E (e S E)
B E (A R )
s ¥ opiE(p FED)




nrow(cd)

length(cdSHOSP D)

sum(complete.cases(cd))

# complete.cases : Return a logical vector indicating which cases
are complete, i.e., have no missing values

NROW (na.omit(cd))
# na.omit : returns the object with incomplete cases removed

80



w4y 24 R i

unique(cdSID)
length(unique(cdSID))

View(unique(cdSID))

# HRGuUIZViewZF =~ &

# = i\ » tldyverse}fi £ Ble FOE A view (-
§) X &p«r 7 10005 (row)g e § T AL

MBS Fr R T view() 0 F R € i =

RStudio i7" § $ ©



Pedi i & Ryl
subset(cd, FUNC_DATE == "20090101")
edit(subset(cd, FUNC _DATE == "20090101"))

cd[ which(cd$FUNC DATE == "20090101"), ]

subset(cd, FUNC_DATE == "20090101" & ID_SEX
—— IIMII)

82



table(cdSFEE_YM)

View(table(cdSFEE_YM))

table(cd$SFEE_YM, cd$ID SEX)

View(table(cdSFEE_YM, cdSID SEX))

83



. 2y A’:[y
I
AN
4

B2 s Ad % dk(griddg T )

if (! require(gridExtra)) { install.packages("gridExtra") }
library(gridExtra)

d <- table(cdSFEE_YM, cdSID_SEX)
grid.table(d)

substring ~
v 8 % substr

d <- table(substring(cdSFEE_YM, 5, 6), cdSID_SEX)
grid.table(d)

84



Recode -1 (5 i% % f&i¥i2)

head(cdSID SEX, 30)

head( ifelse(cdSID_SEX =="M", "1",
ifelse(cdSID _SEX =="F", "2" "Uu")), 30)

Nested if-else l

GENDER <- ifelse(cdSID_SEX =="M", "1",
ifelse(cdSID_SEX =="F", "2", "U" )

head(GENDER, 30)

* 40 & > Excel e17|F &0 e
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Recode - 2

GENDER <- cdSID_SEX
head(GENDER, 15)

GENDER[ 1 : length(GENDER) ] <- "U"

R RECER R A
head(GENDER, 15) L// 3

GENDER[ cdSID_SEX =="M"]<-"1"
head(GENDER, 15)
GENDER[ cdSID_SEX =="F"]<-"2"
head(GENDER, 15)

+ AT BLID_SEXH =3 ATH &0 0 LR L BT o



Recode - 3

* JI* car & # A Firecode S

if (! require(car)) { install.packages("car"); require(car) }
#e ¥ OF =

# install.packages("car") # install the car package

# library(car) # load the car package

head( recode( cdSID_SEX, " 'M'="'1";'F'="2"; else="U""), 15)

head( cdSID_SEX, 15) # i 4~ F #LiX %



Recode (range) - 1

head(
ifelse( cdST_AMT <= 500,
"normal”,
ifelse( cdST_AMT <= 1000,
"high",
"extreme"

)
), 15

)
head( cdST AMT, 15) # ‘- F



Recode (range) - 2

FEE <- cdST_AMT
head(FEE, 15)

FEE[ cdST_AMT <= 500 ] <- "normal"

head(FEE, 15)

FEE[ cd$T_AMT > 500 & cd$T_AMT <= 1000 ] <- "high"
head(FEE, 15)

FEE[ cdST_AMT > 1000 ] <- "extreme"

head(FEE, 15)

o AFUT AMTH I ATHF = LR { Ri4sT



Recode (range) - 3
o 4% car & # 42 ehrrecode S e
library(car)

head( recode(cdST_AMT, " 0:500 = 'normal'; 501:1000

= 'high'; else = 'extreme' "), 15)

head( cdST_AMT, 15) # R4sF L ¥



Recode (range) - 4

» 1% base £ i@ cut i > A7H - 1 factor % #ic

FEE <- cut( cdST_AMT,
breaks = ¢(0, 500, 1000, Inf),

labels = c("normal”, "high", "extreme") )
head(FEE, 15)

head(cdST_AMT, 15)

class(FEE)

# "factor" !l

0 ~<=500; > 500 ~ <= 1000; > 1000 ~ Inf

R

TRTE
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R STATISTICS



dREFEE RE Y AR AR A

source("D:/SampleData/Import_tidyverse.r")
# CHANGE HERE !l § & .rigeni= ¥

» RBEORENEET AL () R
T S

© APE TP w RN 0 REE S 5 ARG

o FRFF chpaE SBRE G g o REI G F 2
¥ 5 A5 5 5Kz ¥ (package)

o ERASEY P ARSI (FIRE > T { T2

o+ HELF GBI RITEAR > B LS T



Confidence Interval for a Mean

mean(cdST_AMT)
t.test(cdST_AMT)

« B3k ® A Import_tidyverse.r#& » T

. %J‘%liapg«},%:?ﬁf?m%%ﬁig T B

o B E_FARE #ics 2130

 Reference (fullrefman.pdf) => | => The stats package
=> {.test



Student’s t-Test

x <- subset(cd, ID_SEX == "M" | ID_SEX == "F")
t.test(xST_AMT ~ xSID_SEX)
t.test(T_AMT ~ ID_SEX, data=x) # ¥ - f& &2

P o R PRID_SEX 5 UK

B3k ¢ L] * Import_tidyverse.r®& » 33
* AT ?Bﬁ—i&i’x%&:}%%ﬂv% {@”ﬁ iR
* BGEeniEE > F ARG g R ik

 Reference (fullrefman.pdf) => | => The stats package
=> t.test



substr » ¥ §

Correlation 5 substring

» start¥z stop

=7 /D u%
¥ é\lé

Age <- 2009 - as.numeric(substr(cdSID_BIRTHDAY, start
=1, stop = 4))

cor.test(Age, cdST_AMT)
cor.test(Age, cdST_AMT, method = "spearman")

o B3K ® A Import_tidyverse.ri#& » T

CHRIIE DR S F R ol

 Reference (fullrefman.pdf) =>1=> The graphics
package => cor.test
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REAL EXAMPLES



SECTION V-A
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Maternal age (y)
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Figure 1. Distribution of maternal age at delivery among female physicians and

non-physicians, 1996-2013.
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4.“

A_P%E;pra:kkggga:/-l ’;gﬁé‘_}ﬁl
t-test

¥ % %% Int J Environ Res Public Health 2017;14:746
(doi: 10.3390/ijerph14070746) [PMID: 28698490]

# 7R & A7 5545 ¥ > WomanDocPregnancy+ P 4%

= %5 EF 14,940 ¥ iodx %5 EF 14,063,023 3 4k



Table 2. Patients, visits and disease patterns for different age groups of family physicians.

Age Group Kruskal-Wallis Test ~ Wilcoxon-Mann-Whitney Test
<50 50-64 =65 p-Value p-Value
Patients, n
Mean 4058 3855 2330 0.006 0.012 (<50 vs. >65)
SD 3073 2474 2019 <0.001 (50-64 vs. >65)
Visits per year, n
Mean 11,019 13,371 9220 0.021 0.289 (<50 vs. >65)
SD 8837 8992 8600 0.006 (50-64 vs. >65)
Proportion of acute illness visits
Mean 0369 0347  0.314 0.532
SD 0228 0215  0.199
Proportion of chronic illness visits
Mean 0152 0.154 0.11 0.429
SD 0.163 0.17 0.122

PATTERN OF VISITS TO OLDER
FAMILY PHYSICIANS IN TAIWAN



X Mi_f]g% EF m;};», R P

4 Kruskal-Wallis test = = ZF gF — A=l @i
£ Wilcoxon-Mann-Whitney test & = 't L

¥ % > Int J Environ Res Public Health 2017;14:499
(doi: 10.3390/ijerph14050499) [PMID: 28481318]

# 7R & A7 55 2% ¥ > ElderlyFamilyPhysician—+ P 45
£

2,018,440 % 2zdk » — 4 zdk:
(- E)F IR FEEERE (- ) E R



Ve 2y 4 Time to Repeated Polypharmacy
25
e 2\—:[7
=7 279 o
@< |
o

Probability of no repeated polypharmacy
Probability of no repeated polypharmacy

Age Group
------ F S Sise waS Young
Y Middle-age
= = old
T T T T T T T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Year Year

FIGURE 1 | Probabilities of having no repeated prescription of excessive polypharmacy among patients, stratified by sex or age groups (both p < 0.001 by log-rank
test), 2001-2013.

SECTION V-C

IS EXCESSIVE POLYPHARMACY A
TRANSIENT OR PERSISTENT
PHENOMENON?
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Survival analysis — Kaplan-Meier estimate
Log-rank test

¥ % > Front Pharmacol 2018;9:120 (doi:
10.3389/fphar.2018.00120) [PMID: 29515446]

# 7R A7 55 2% ¥ *T Deprescribing+ P 45
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https://www.rdocumentation.org/

n RDocu mentation R Enterprise Training R package Leaderboard m

Search all 18,435 CRAN, Bioconductor and GitHub packages.

Or explore packages in one of the Task Views.

Top 5 packages Top 5 authors Newest packages

1. ZIPFA
2. hbbr

3. NBShiny2

L APl documentation Created by DataCamp.com 4. chisq.posthoc.test




https://cran.r-project.org/other-docs.html

Contributed Documentation
Note: The CRAN area for contributed documentation is frozen and no longer actively maintained.
English --- Other Languages
Manuals, tutorials, etc. provided by users of R. The R core team does not take any responsibility for contents, but we appreciate the effort very much and
encourage everybody to contribute to this list! To submit, follow the submission instructions on the CRAN main page. All material below is available

directly from CRAN, you may also want to look at the list of other R documentation available on the Internet.

Note: Please use the directory listing to sort by name, size or date (e.g., to see which documents have been updated latetly).

English Documents
Documents with more than 100 pages:

e “Visual Statistics. Use R!” by Alexey Shipunov (PDE, 2019-03-17, 429 pages). All book materials are accessible from Alexey Shipunov's English R
page.

e “Using R for Data Analysis and Graphics - Introduction, Examples and Commentary” by John Maindonald (PDE, data sets and scripts are
available at JM's homepage).

s “Practical Regression and Anova using R” by Julian Faraway (PDF, data sets and scripts are available at the book homepage).

¢ The Web Appendix to the book “An R Companion to Applied Regression™ (second edition) by John Fox and Sanford Weisberg contains information
about R to fit a variety of regression models.

e “An Introduction to S and the Hmisc and Design Libraries” by Carlos Alzola and Frank E. Harrell, especially of interest to SAS users, users of
the Hmisc or Design packages, or R users interested in data manipulation, recoding, etc. (PDF)

e “Statistical Computing and Graphics Course Notes” by Frank E. Harrell, includes material on S, LaTeX, reproducible research, making good
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https://stackoverflow.com/questions/tagged/r

= Stack

S

Tagged Questions

stack overflow

signup login tour

info newest B featured frequent votes active

R is a free, open-source programming language and software environment for statistical computing, bicinformatics, and
graphics. Please supplement your question with a minimal reproducible example. For statistical questions please use
http://stats.stackexchange.com.

learn more...

0

votes

0

answers

5 views

2

votes

0

answers

9 views

top users synonyms (2)

xyplot bottom axis when last row has fewer panels than columns

Consider a lattice xyplot that has relation="fixed', alternating=FALSE, and as.table=TRUE. If the last row of
panels is incomplete (i.e. there are fewer panels than columns of the layout), the ...

r plot lattice asked 20 mins ago

= jbaums
BB D 12k <2 025 o55

Excel - average a range of column as defined by second column and another condition

| have a very large table of data consisting of 3 columns I'm interest in here. The 1st column identifies the
time (column C); these values are not unigue The 2nd column gives me the data | am ...

r excel matlab asked 36 mins ago

H;‘T usert000
I 101

help

unanswered

1

[r]

N I ) )

18,950

questions tagged

r

about »

Looking for a job?

Database Developer - $40k, 100%
remote position

Crossover

New Delhi, India / remote

linux ci

SaaS Ops Architect - $60K, 100%
remote position

Crossover

Moscow, Russia / remote

perl cli

Data Engineer

Noom
New York, NY / relocation
python sql
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https://stats.stackexchange.com/?tags=r
https://stats.stackexchange.com/questions/tagged/r

Home
Questions
Tags
Users

Unanswered

Q Search on Cross Validated. ..

*= CrossValidated

| Explore our Questions

r || regression | machine-learning | time-series || probability

hypothesis-testing || distributions || self-study || logistic | bayesian ) )
Active Bountied | Hot | Week | Month

more tags
0 0 9 Residual diagnostics for tobit model in R

r | regression | | tobit-regression medified 1 hour ago Nadia Merquez 3
0 1 136 Optimal multivariate binning where the cut-points must be the same for all

answer | views  Observations
r | optimization | | multivariate-analysis | stratification || binning
modified 3 hours ago Community ¢ 1

0 0 How to better understand when to use Weibull AFT versus Cox Model for

Failure Data

r | regression || survival = cox-model | | parametric asked 5 hours ago Py_Mel 11
1 1 21 Why is the exprected value of a sum of RV following a Z-distribution not equalt
?
vote answer views to 07
r | random-generation modified 8 hours ago Glen_b 224k

Log in Sign up

Hot Network Questions

r‘,:}c Should we increase saturation and brightness on
CMYK colors?

Could the Hadamard gate have been constructed
differently with similar characteristics?

€ How can a stock trade for a fraction of a cent?

m How to prevent password reset from disclosing
private email addresses?

m Could you use uppercase or special characters in
a password in early Unix?

@8 Do any languages mark social distinctions other
than gender and status?

m Is there an unambiguous name for the
social/political theory "liberalism” without "leftist"?

¢ 10x10 divided into the most number of rectangles
of different area

& What can | wear to avoid getting fnisked and crotch
searched by TSA at the airport?

& Compress hex file far micro-controller

q_ AWK if number less than previous number, how to
add previous number to current number, and from
then on

) How much does freezing grapes longer sweeten
-
them more?

m When and why did the House rules change to
permit an inguiry without a vote?

109



https://www.r-bloggers.com/

WELCOME!

e 26.3K

Here you will find daily
news and tutorials about
R, contributed by over 573
bloggers.

There are many ways to
follow us -

By e-mail:

Your e-mail here

Subscribe

|22746 |readers

EY FEEDEURNERK

On Facebook:
R R blogg...
2.9 F EETE

)
I'\-bloggers |

R news and tutorials contributed by (573) R bloggers

bayeS J S. A Small L1b rary for TOP 3 POSTS FROM THE PAST 2 DAYS 2:
Doing MCMC in the NET_d in

In-depth introduction to machine learning in 15 hours &Y

Browser R -

December 30, 2015

By Rasmus B33th :
Bayesian data analysis is cool, Markov chain Monte Carlo is the cool technique Search & Hit Enter ’
that makes Bayesian data analysis possible, and wouldn’t it be coolness if you

could do all of this in the browser? That was what I thought, at least, and I've

now made bayes.js: A small JavaScript library that implements an adaptive TOP 9 ARTICLES OF THE WEEK
MCMC sampler and a...

1. In-depth introduction to machine learning in
15 hours of expert videos

2. How to Learn R

3. Analyzing networks of characters in 'Love
Actually'

Write in_line Ollr R p aCkage 4. World Map Panel Plots with ggplot2 2.0 &

ggalt
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https://joe11051105.gitbooks.io/r_basic/

R Basic .
Introduction
Introduction
Chapter 1 - IBtEES AERRBAAZE R UK, NEEERNERELNSERL, SHUEREEII AR IEEIEH.

LRETH R

Z4E RStudio $§E§W?§

Rstudio 213
345 R 0k I mmEE
2. EREH
Console FZ R console 3. EEEIEE
o3\ package 4. ERENEEH
5. et
Chapter 2 - EAEE 6. I
BBt 7. BRTEREL
— 8. EEE
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install.packages("devtools")
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https://mgimond.github.io/ES218/index.html

a Data Manipulation ~ Plots ~ Univariate ~ Bivariate = Two-way tables ~ Misc ~ Datasets

Exploratory Data Analysis in R

This repo houses lecture notes used in an Exploratory Data Analysis in R course taught to undergraduates at Colby College. The course
assumes little to no background in quantitative analysis nor in computer programming and was first taught in Spring, 2015. The course

introduces students to data manipulation in R, data exploration (in the spirit of John Tukey’s EDA) and the R markdown language. Many
of the visualization tools are adopted from William Cleveland’s Data Visualization book.

Week 1

Course introduction
The R and R Studio environments

e Command line vs. script file
* Packages
o Base packages
o Installing packages from CRAN
o Installing packages from GitHub
o Using a package in a R session
* Geftting a session’s info
e A brief video intro to the RStudio environment
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https://datascienceplus.com/

datascience+ - onlinecou

R & Python for Data Science

rses

Write. Learn. Share.

An online community for showcasing R & Python tutorials. It operates as a networking tutorials
platform for data scientists to promote their talent and get connected. Our mission is to
empower data scientists by bridging the gap between talent and opportunity.

Introduction

S Getting Data

B8 Data Management

Ll Visualizing Data

@ Basic Statistics

@ Regression Models

= Advanced Modeling

}. Programming

BMuCaret
Shiny
App

ADVANCED MODELING 4 WEEKS AGO

Model Explanation with BMuCaret
Shiny Application using the IML
and DALEX Packages

474

S Sort by Views

Parsing Text for
Emotion Terms

PROGRAMMING 2 MONTHS AGO

Parsing Text for Emotion Terms:
Analysis & Visualization Using R:
Updated Analysis
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https://rstudio-education.github.io/hopr/

Hands-On Programming with R

Garrett Grolemund

Welcome

This is the website for “Hands-On Programming with R”.
This book will teach you how to program in R, with hands-on
examples. | wrote it for non-programmers to provide a friendly
introduction to the R language. You'll learn how to load data,
assemble and disassemble data objects, navigate R’s
environment system, write your own functions, and use all of
R’s programming tools. Throughout the book, you'll use your

newfound skills to solve practical data science problems.

If you are already comfortable with R, and would like to focus
instead how to analyze data using R’s Tidyverse packages, |
recommend R for Data Science, a book that | co-authored
with Hadley Wickham.

O'REILLY

Hands-On
Programming
Wlth R

WRITE YOUR OWN ND SIMULATION




http://www.cookbook-r.com/

Cookbook for R

Welcome to the Cookbook for R. The goal of the cookbook is to provide solutions to common tasks
and problems in analyzing data.

Most of the code in these pages can be copied and pasted into the R command window if you want to
see them in action.

. Basics

. Numbers

. Strings

. Formulas

. Data input and output
. Manipulating data

. Statistical analysis

. Graphs

. Scripts and functions

. Tools for experiments

O W 0 NN o Ul B W N —

—
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https://www.tutorialspoint.com/r/index.htm

MPLYEASYLEARNING

@' tutorialspoint Categories ~ ¢ Library 0 Videos <7 Q/A [E eBooks Search |

LEARN R PROGRAMMING

simply easy learning

LEARN R PROGRAMMING

programming language

.
R Tutorial

R - Home

R - Overview PDF Versic| P Quick Guid| [4 Resources| @ Job Search £ Discussion

R - Environment Setup ; ; : : o :
R is a programming language and software environment for statistical analysis,

R - Basic Syntax graphics representation and reporting. R was created by Ross lhaka and Robert
Gentleman at the University of Auckland, New Zealand, and is currently developed
by the R Development Core Team. R is freely available under the GNU General
Public License, and pre-compiled binary versions are provided for various operating

R - Data Types

R - Variables
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http://r-statistics.co/

r-statistics.co by Selva Prabhakaran Search..

Welcome to r-statistics.co

Tutorial
S An educational resource for those seeking knowledge related to machine learning and statistical
utoria
computing in R. Here, you will find quality articles, with working R code and examples, where, the goal is
ggplot2 to make the #rstats concepts clear and as simple as possible.

ggplot2 Short Tutorial

This is built by keeping in mind, statisticians who are new to R programming language, R programmers
ggplot2 Tutorial 1 - Intro

without a stats background, analysts who work in SAS or python, college grads and developers who are
ggplot2 Tutorial 2 - Theme , . N .

relatively new to both R and stats/ML. If you are completely new to R, this R tutorial is a good place it
ggplot2 Tutorial 3 - Masterlist start

ggplot2 Quickref
Video Courses
Foundations

) ) Learn R By Intensive Practice: Gain clear understanding of base R programming concepts and internalise
Linear Regression

o through a lot of practice.
Statistical Tests
Missing Value Treatment Introduction to R Programming: Covers core programming with R, statistics fundamentals, base graphics,

Outlier Analysis data manipulation with data.table and dplyr. (For Beginners)

Feature Selection Mastering R Programming: Covers advanced machine learning concepts and interesting programming

Model Selection exercises throughout the course. (For Data scientists and Machine Learning Engineers)
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https://www.statmethods.net/index.html
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https://r-coder.com/

R CODER Home LlearnR v Tutorials v Contact | Espafol

ALL ABOUT R PROGRAMMING

R CODER

Begin your data science career with R language!

START LEARNING NOW

4
i
]

INTRODUCTION DATA STRUCTURES DATA WRANGLING PROGRAMMING IMPORT & EXPORT GRAPHICS

R installation Vector Sort and order Creating functions  Read txt files Plot function
Operators Factor Subset If else statement Import CSV files Scatter plot
Data types List Categorize For loop Read Excel files Barplot
Workspace Matrix Split While loop Export data Histogram
Working directory Data Frame Merge data frames  apply function Density plot
Getting help tapply function Boxplot

Install packages sapply function Save plot



http://rpubs.com/

Al
PZ/IbLS brought to you by RStudio

Easy web publishing from R

Write R Markdown documents in RStudio.

Share them here on RPubs. (It’s free, and couldn’t be simpler!)

Get Started
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https://bookdown.org/ndphillips/YaRrr/

YaRrr! The Pirate's Guide to R

1 Preface
1.1 Where did this book come from?
1.2 Who is this book for? YaRrr! The Pirate’s Guide to R
1.3 Why is R so great?
1.4 Why R is like a relationship... Nathaniel D. Phillips
1.5 R resources
2018-01-22
1.6 Who am |?
1.7 Contributions and Acknowledg...
2 Getting Started Chapter 1 Preface
2.1 Installing Base-R and RStudio
2.2 The four RStudio Windows
2.3 Packages

2.4 Reading and writing Code

2.5 Debugging
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https://www.guru99.com/r-tutorial.html

@Uru 99 Home Testing v SAPv  Webv Must Learn! v Big Data v Live P

R Tutorial for Beginners: Learning R Programming

Training Summary

Ris a programming language is widely used by data scientists and major corporations like Google, Airbnb,
Facebook etc. for data analysis. This is a complete course on R for beginners and covers basics to advance topics
like machine learning algorithm, linear regression, time series, statistical inference etc.

What should | know?

Basic knowledge of statistical concept is a plus.

Course Syllabus
Introduction
7 Tutorial What is R Programming Language? Introduction & Basics
«’? Tutorial How to Download & Install R, RStudio, Anaconda on Mac or Windows
> Tutorial R Data Types, Arithmetic & Logical Operators with Example
> Tutorial R Matrix Tutorial: Create, Print, add Column, Slice
7 Tutorial Factor in R: Categorical & Continuous Variables
Data Preparation
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https://www.datamentor.io/r-programming/

Interested in Data Science? Get Started With Data Science in R.

Sign Up Now

Learn R Programming
The Definitive Guide

R is a programming language and environment commonly used in TABLE OF CONTENTS

statistical computing, data analytics and scientific research.

) o -- R Tutorials
It is one of the most popular languages used by statisticians, data
analysts, researchers and marketers to retrieve, clean, analyze, -- Before You Learn R

visualize and present data. -- Run R in Your Computer

Due to its expressive syntax and easy-to-use interface, it has grown -- Your First R Program
in popularity in recent years.

-- Recommended Books
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https://pairach.com/2012/02/26/r-tutorials-from-universities-around-the-world/

Pairach Piboonrungroj, PhD

Supply Chain Analytics with R

About Ve Research Teaching Blog Events  InPress  Contact me

R-Uni (A List of 100 Free R a

Tutorials and Resources in
University webpages)

by Pairach on February

Search

0 28 Votes

Tuto@®ials

Free 100 Online tutorials for R
programming, Statistics and Graphics

Here is 2 list of FREE R tutorials hosted in official website of universities around the
world. The tutorials are listed in no particular order, actually based on when | have
discovered it. They will be categorised soon. Please kindly suggest me other

university-hosted online R tutorials by email to me@pairach.com.

A list of R tutorials, which are not hosted in
the webpages of academic institutes can be
found here.

1. University of OxFord
Miodern Applied Statistics with 5, 4edn (On-line material)[url]
by W. N. Venables and B. D. Ripley

2. University of California at Davis
Getting Started with the R Data Analysis Package [url]
by Norm Matloff 128




https://static-bcrf.biochem.wisc.edu/courses/Tabular-data-analysis-with-R-and-
Tidyverse/book/

Tabular data analysis with R and Tidy..

Preamble

Learning goals

Software used during this tutorial
1Introduction

1.1 Software installation

1.2 Installing R packages

1.3 Datasets: NHANES

1.4 Datasets: included in R
2 How R works

2.1R is a software

2.2 Ris alanguage

2.3 Working with R: objects and w...
3 Getting started

3.1 Launch RStudio

3.2 Organize with an RStudio proje...

3.3 Creating an R script

Environmental Health
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https://medium.com/datainpoint/r-essentials/home
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https://nhsrcommunity.com/

NHS‘Q Promoting the use of Rin the NHS
'MMUNI

Home About Workshops Conferences Events Blog R Groups Contact

The NHS-R Conference 2019

By Mohammed Amin Mohammed on 15th November 2019

¥ Latest from Twitter

Uncategorised

We really enjoyed our second ever NHS-R conference in Birmingham, which was attended
by about 300 delegates. We tried to ensure that there was something for colleagues who
are new to R as well as for those who are more experienced. The conference was inspiring,
exciting, friendly and tiring and...

Read more..
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