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Installation of R
http://www.r-project.org/

A The R Project for Statistical Computing - Microsoft Internet Explorer
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http://www.r-project.org/

Selection a Mirror Site

3 The R Project for Statistical Computing - Microsoft Internet Explorer
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2 The Comprehensive R Archive Network - Microsoft Internet Explorer Q@
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Frequently used pages
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CRAN — Download and Install R

Mirrors . , e .

What's new? Precompiled binary distributions of the base system and contributed packages, -
Task Views Windows and Ma i versions of R:

Search B Step 3: Selection

About R . W@S e OS forR

R Homepage R e.d., Windows

Software Source Code for all Platforms

R Sources

R Binaries Windows and Mac users most likely want the precompiled binaries listed in the

Packages upper box, not the source code. The sources have to be compiled before you

Other can use them. If you do not know what this means, you probably do not want

— to do it!

Documentation

Manuals ¢ The latest release (2006-12-18): R-2.4.1 .tar.gz (read what's new in the

FAQs v latest version).
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’3 The Comprehensive R Archive Network - Microsoft Internet Explorer
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CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage

Software
R Sources
R Binaries

Packages
Other

Documentation
Manuals
FaQs

| €

R for Windows

This directory contains binaries for a base distribution and packages to run on Windows (INT, 95 and
later) on Intel and clones (but not NT on Alpha and other platforms).

Note: CRAN does not have Windows systems and cannot check these binanes for viruses. Use the
normal precautions with downloaded executables.

Clicking “base” ]

Subdirectories:

base Binanes for base distribution {managed by Duncan Murdoch)

contrnib Binaries of contnbuted packages (managed by Uwe Ligges)

Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or
Uwe Ligges directly in case of questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and E for Windows FAQ.

Last modified: Apnl 4, 2004, by Friednich Leisch
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a The Comprehensive R Archive Network - Microsoft Internet Explorer
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A build of the development version (which will eventually become R 2.6.0 in the fall) 1s available in the R-
About R devel snapshot by
R Homepage icki
In this directory: CIICkIng ] 4
Software
RSC.)—uIC'es READMER- stallapdh and other instructions.
R Binaries 24.1
Packages CHANGES ew features of this Windows version.
Other NEWS New features of all versions.
Documentation R.-2.4.1- Setup program (about 28 megabytes). Please download this from a mirror
M | win32.exe near you.
AN This corresponds to the file named SetupR.exe or rwXXXX . exe in pre-
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NAVI0CHT exe

RealOnePlayerUpdate...

winrar310tc.exe

Installation of R

Osiris419.pe zip

@

SkypeSetup exe

xmedcon-0.9.9 4-win3. .
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Double clicking
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installation R
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Update if You Already Have R

& ¥ Fie

Edit Format Workspace Packages&Data Misc Window Help

oRmaEQ " 18

|
%*, I!clmu
Eede
SS90 R version 3.6.2 (2019-12-12) -- "Dark and Stormy Night"
3 3#EH . Copyright (C) 2019 The R Foundation for Statistical Computing
'Hide Others T %H ;:T't‘ Platform: x86_64-apple-darwinl5.6.0 (64-bit)

| 'R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

#Q Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

Mailboxes R is a collaborative project with many contributors.

for iter | @& Inh ‘_I Type 'contributors()' for more information and

for iter *T° e ‘citation()' on how to cite R or R packages in publications.
for :!'ter Type 'demo()' for some demos, 'help()' for on-line help, or
for ]_'ter k s ¥ d 'help.start()' for an HTML browser interface to help.

for iter ' Type 'q()' to quit R.

for iter : !
for iterREADI Attt g o, GUT 1.70 (7735) x86_64-apple-darwinis.6.0]

for ‘.!'terzs Xi E [Workspace restored from /Users/rollett/.RData]
Ior lterimple Home Insert | [History restored from /Users/rollett/.Rapp.history]
or iter |
for iter | Thi ion of R is 3.6.2
§ v is version o is 3.6.
Ig: ii:: D . v There is a newer version of R on CRAN which is 4.0.3
‘ Paste >
for iter ¥ Format | p, you want to visit CRAN now? yes

for iter | == |

R Console



o BE#EE
Internet Explorer

) ACD Systems Or, on a Mac,
SO ey double-click "R" in
| the Applications
window.

o mTmn

=l Microsoft Office OW

@ Microsoft Office Powll 89 Windows Live Messenger

M) VobSub

@) Alcohol 120%

@) Microsoft NET Framework SDK v2.0
? l@ Microsoft Developer Network
) Microsoft SQL Server 2005

) Microsoft Visual Studio 2005
) Real

& RealPlayer

A~ Acrobat Distiller 7.0

A~ Adobe Acrobat 7.0 Professional
O Adobe Designer 7.0

&, Osiris 4

@ Skype »
‘ i S PLA ) vieEdit »

You can also put the
R icon in your Dock
or in the side-bar.

v v v v v v v

Same for R Studio.
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- R Console

R wversion 2.4.1 (2006-12-18)
Copyright (C) 2006 The R Foundation for Statistical Computing
ISEN 3-900051-07-0

R EEEHEEE - A EEEAHER -
TES 4 T Al DI H 8 Rk -
A 'license()' = 'licence()' ZFIBSBLTHAOIEBIESE -

r BESETE - EFLARBIME T R -
F 'contributors()' ZREFFMMEGERAEH '
F 'citation()' WEIRTAATELESPERMER » T r Eif -

A 'demoi)' FEEF—ETREED 0 A 'help)' BRI LCEHEBIEE - &
g 'help.gé%tn' &y HTHL R EHHBIERE -
FOR R=

Loading Tcl/Tk interface ... done
[Previously saved workspace restored]

> 1

Interactive command window

R 24.1 - & Language and Environment




Environment Commands

> search() # loaded packages

[1] ".GlobalEnv" "package:stats" "package:graphics”

[4] "package:grDevices" "package:utils”
[7] "package:methods" "Autoloads”

> |s() # Used objects

[1] "bb" "col" "colorlut"
[5] "EdgeS" "EXP" llf“

> rm(bb) # remove object “bb”

> ?Im # ? Function name = look function

> args(Im) # look arguments in “Im”

> help(Im) #See detail of function (Im)

"package:datasets”
"package:base”

"EdgeList"
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From a spreadsheet of data ...

Jrﬂ —. Y Y 4 Y 1 |110% Q~ ' Search in Sheet
& Home Layout Tables Charts SmartArt Formulas Data Review v
Edit Font Alignment Number Format Cells Themes
ﬁ . [®|Fil ~ " |calibriBody) |v[11 |v ‘| = == & abcv | ) WrapText v | General |v = Q, é:-;ﬁ . . , E, om
paste  ( Clear~ B I U|\&| A E E E EERE Merge B % > || % o0 %g:\rgiatimsl Styles Insert  Delete Format . Themes Aa~
F28 D& fx v
0 v B s G| D [ E [ F G | | J [ K ] B ] M N O, P Q [
| = Recapitulation: 18 Ti specimens
4
5 Ech. serie Rolling 1L ReX D_my 1/vD T/ YS L_P1 oe_max e* o_max - ge L_P2 Er
6 (in um) MPa % MPa % MPa % %
7 R1 1 75% //RD 740°C-2h 100% 11.7 0.292 RD 315 - 466 18.5 151 22,5 35.0
8 R2 1 75% //RD 500°C-1h 91% 18 0.745 RD 420 19 510 18.6 S0 21.4 32.4
9 R3 1 75% //RD 470°C-2h 62% 1.2 0.913 RD 450 - 600 14.6 110 20.4 27.6
10 R4 1 75% //RD 500°C-40min 80.00% 1.7 0.767 RD 433 1.0 538 17.3 99 33.7
11 R5 1 75% //RD 550°C-40min 98.00% 2.8 0.598 RD 375 18 485 21 110 40.2
12
13 RR1 2 75% //RD 740°C-2h 98.30% 9.7 0.321 RD 332 ~0 468 14 136 14.6 24.3
14 RR2 2 75% //RD 500°C-1h 69.20% 1.4 0.845 RD 404 480 7.2 9.5 13.5 | <<toothin
15 RR3 2 75% //RD 470°C-2h 46.00% 1.0 1 RD 544 ~0 645 10.3 101 17.5 22.1
- RR& | 2 | 75%//RD | 500°C-40min RD 526 674 123 148 26 | < efx'p?“a'
17
18 RT1 2 75% //RD 740°C-2h 98.30% 9.7 0.321 ™D 379 15 456 9 77 14.7 28.5
19 RT2 2 75% //RD 500°C-1h 65.20% 14 0.845 ™ 511 523.5 0.3 125 10.5 21.2
20 RT3 2 75% //RD 470°C-2h 46.00% 1.0 1 ™ 621 672 11 51 453 143
21 RT4 2 75% //RD 500°C-40min ™ 522 - 579 2.2 57 14.4
22
23 T1 1 75% //TD 740°C-2h 100% 10.9 0.303 RD' 300 - 425 15.0 125 24.0 35.0
24 T2 1 75% //TD 500°C-1h 98% 18 0.745 RD' 400 3.7 450 18.5 50 25.4 43.0
25 T3 1 75% //TD 470°C-2h 80% 1.2 0.913 RD' 485 21 512 17.0 27 26.2 36.5
26 T4 1 75% //TD 500°C-40min 94.00% 1.7 0.767 RD' 3590 3.0 463 19.3 73 445
27 15 1 75% //TD 550°C-40min $8.00% 2.6 0.62 RD' 375 39 436 21 61 44.8
28
29 Tr // : direction of extension (tensile test with 'small' samples)
30| L_P1: length (in %) of the plateau after the YS Courtesy of Prof. Francis Wagner, Univ. Lorraine, Metz, France
oe_max: max Eng. stress

in %) for thF

max stre?s (Consid
Feuill / Feuil2 / Feuil3 /

$re's criterium)
+/

. 1
4 4 > >

A



Such a spreadsheet requires "clean up”

AutoSave @crr A H & B cp_Ti-Tensile-tests-2015-simplified-ADR

Home Insert Draw Page Layout Formulas Data Review View O Tellme

& Calibri (Body) vz A AN === ¢ . Genenl v ' G
v — — v v v
(07 . V A & B 5
e ¢ B I Uv Ev OvAv SEE= == By $v% 9 B e roma o |
Al . fx Anneal_time
A B C D E F G H | J K L M N o)
1 |Anneal_time.|AnneaI_Tem Rolling_Dire: Test_Directic Yield_Stress L_P1 Eng_Stress_iStrain_at_pe stress_max-¢ Strain_to_fa per_cent_rec Grain_Diame 1/sqrtD L_P2
2 120 740 1 1 315 0 466 19.5 151 35 1 11.7 0.29235267 22.5
3 60 500 1 1 420 1.9 510 19.6 90 324 091 1.8 0.74535599 214
4 120 470 1 1 490 0 600 14.6 110 27.6 0.62 1.2 0.91287093 204
S 40 500 1 1 439 1 538 17.3 99 33.7 0.8 1.7 0.76696499 0
6 40 550 1 1 375 18 485 21 110 40.2 0.98 2.8 0.59761431 0
7 120 740 1 1 332 0 468 14 136 243 0.98 9.7 0.32108065 14.6
8 60 500 1 1 404 0 480 7.2 90 135 0.69 1.4 0.84515426 9.5
9 120 470 1 1 544 0 645 10.3 101 221 0.46 1 1 17.5
10 40 500 1 1 526 0 674 123 148 22.6 0.8 1.7 0.76696499 0
11 120 740 1 2 379 15 456 9 77 28.5 0.98 9.7 0.32108065 14.7
12 60 500 1 2 511 0 523.5 0.3 12,5 21.2 0.69 1.4 0.84515426 10.5
13 120 470 1 2 621 0 672 11 51 143 0.46 1 1 49
14 40 500 1 2 522 0 579 2.2 57 144 0.8 1.7 0.76696499 0
15 120 740 2 1 300 0 425 19 125 35 1 10.9 0.30289127 24
16 60 500 2 1 400 3.7 450 19.5 50 43 0.98 1.8 0.74535599 294
17 120 470 2 1 485 2.1 512 17 27 36.5 0.8 1.2 0.91287093 26.2
18 40 500 2 1 390 3 463 19.3 73 445 0.94 1.7 0.76696499 0
19 40 550 2 1 375 39 436 21 61 448 0.98 2.6 0.62017367 0
20
21

i}

Column names must be simplified. Check that each column is
numeric, not text. No comments or extraneous text allowed.



... toacorrelation 5 _«_

2
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For a very straightforward,
visual way to visualize
correlations and cross-

correlations, one can use
matcor. The top right and
bottom left quadrants are
mirror images and show the
cross-correlation between
Input & output.

» Data = read.table(’'file’)

» outvars=data[,1:2]
» invars = data[,3:12]

> simpleCorr=matcor (invars,outvars)

> img.matcor (simpleCorr)

A0 -05 0.0 0.5 1.0
Thanks to Francis Wagner, Univ. Metz, France Strong NO Strong
negative positive

correlation

correlation correlation

14



Change Working Directory

Navigate to where you have data* stored ...

@ R File Edit Format Workspace Packages & Data m Window Help

000 Ausae @ A H Ehdh Change Working Directory... D
ok S Reset Working Directory
Home Insert Draw Page Layoul ‘& ‘@ illin L Get Working Directory
Bk A Calibri (Body) v - ~ Run X11 Server
(@ v
Paste < B I U v “ii v R version 4.0.3 (2020-10-1@) -- "Bunny-Wunnies Freak Out"
B Copyright (C) 2020 The R Foundation for Statistical Computing
Al A f | Platform: x86_64-apple-darwinl?.0 (64-bit)
1 . X
A B c D i R is free software and comes with ABSOLUTELY NO WARRANTY.

~ You are welcome to redistribute it under certain conditions.

1 | Type 'license()' or 'licence()' for distribution details.
2
3 Recapitulation: 18 Ti speclmerql Natural language support but running in an English locale
4
5 Ech. | serie Rolling nRisa collt'lborative project wi?h many f:ontributors.
6 Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
7 R1 1 75% //RD 740°C
8 R2 1 75% //RD 500°C Type 'demo()' for some demos, 'help()' for on-line help, or
9 R3 1 75% //RD 470°C 'help.start()' for an HTML browser interface to help.
10 R4 1 | 7s%//mp | soocc4 Type 'q00" to quit R.
1 RS | 1 | 75%//RD | SS0%CH [ app GUI 1.73 (7892) x86_64-apple-darwini?.d]
12
13 RR1 2 75% //RD 740°C [Workspace restored from /Users/rollett/.RData]
14 RR2 2 75% //RD 500°C [History restored from /Users/rollett/.Rapp.history]
15 RR3 2 75% //RD 470°C
RRA b) 759 /RN :nn-rj ’

* cp_Ti-Tensile-tests-2015-simplified-ADR . xIsx



Read Write XLSX

Use the Package
Manager

to install useful
packages such
as "openxlsx",
which allows you
to read/write
excel
spreadsheets

R Package Installer

Packages Repository

CRAN (binaries) w

Q~ xlsx

Package Installed Version

openxlsx _

i tabiaxisx I
i xsx I

xlsx2dfs
xIsxjars

Repository Version

4.2.3
124
0.6.5
0.1.0
0.6.1

Install Location

o At System Level (in R framework)
At User Level
In Other Location (Will Be Asked Upon Installation)
As defined by .libPaths()

Install Dependencies

<1 —

vr
-



Even so ...

> Data = read.xIsx(‘cp_Ti-Tensile-tests-2015-simplified-ADR.xIsx')

Error: unexpected input in "Data = read.xIsx(™

> Data = read.xIsx(‘cp_Ti-Tensile-tests-2015-simplified-ADR.xIsx')

Error: unexpected input in "Data = read.xIsx(™

> Data = read.xIsx(cp_Ti-Tensile-tests-2015-simplified-ADR.xIsx)

Error in read.xIsx(cp_Ti - Tensile - tests - 2015 - simplified - ADR.xIsx) :
object 'cp_Ti' not found

> Data = read.xIsx("cp_Ti-Tensile-tests-2015-simplified-ADR.xlIsx")

In-class exercise: how did we circumvent these errors?!

Hint: look very carefully at all the characters used to specify the file



Get a "summary" of the Data

> summary(Data)
Anneal_time Anneal_Temperature_degrC Rolling_Direction Test_Direction Yield_Stress

Min. 1 40 Min. :470.0 Min. :1.000 Min. :1.000 Min. :300.0
1st Qu.: 40 1st Qu.:500.0 1st Qu.:1.000 1st Qu.:1.000 1st Qu.:376.0
Median : 60 Median :500.0 Median :1.000 Median :1.000 Median :412.0
Mean : 80 Mean :552.2 Mean :1.278 Mean :1.222 Mean :434.9
3rd Qu.:120 3rd Qu.:550.0 3rd Qu.:1.750 3rd Qu.:1.000 3rd Qu.:505.8
Max. 1120 Max. :740.0 Max. :2.000 Max. :2.000 Max. 1621.0
L_P1 Eng_Stress_max Strain_at_peak_stress stress_max-s_yield Strain_to_failure

Min. 10.000 Min. 1425.0 Min. 1 0.300 Min. : 12.50 Min. :13.50
1st Qu.:0.000 1st Qu.:463.8 1st Qu.: 9.325 1st Qu.: 58.00 1st Qu.:22.23
Median :0.000 Median :497.5 Median :15.800 Median : 90.00 Median :30.45
Mean :1.050 Mean :521.2 Mean :13.567 Mean : 87.14 Mean :29.64
3rd Qu.:1.875 3rd Qu.:568.8 3rd Qu.:19.450 3rd Qu.:110.00 3rd Qu.:36.12
Max. :3.900 Max. :674.0 Max. :21.000 Max. :151.00 Max. 144,80
per_cent_recrystallized Grain_Diameter 1/sqrtD L_P2

Min. 10.4600 Min. : 1.000 Min. :0.2924  Min. : 0.00

1st Qu.:0.7175 1st Qu.: 1.400 1st Qu.:0.6033 1st Qu.: 0.00

Median :0.8550 Median : 1.700 Median :0.7670 Median :12.55

Mean 10.8261 Mean : 3.611 Mean 10.6961 Mean :11.98

3rd Qu.:0.9800 3rd Qu.: 2.750 3rd Qu.:0.8452 3rd Qu.:21.15

Max. :1.0000 Max. :11.700 Max. :1.0000 Max. :29.40



Access a single column with "$"

Note that almost any statistical quantity that
you need can be used as function, e.g., mean,
median etc.

Suffixing with S and the column name will
access that part of the data

> mean(Data$Anneal time)
[1] 80



Operators

 Mathematical operators: +-* /A
— Mod: %%
— sqrt, exp, log, log10, sin, cos, tan, .....

e Other operators:

- 93 component selection HIGH
- [0 subscripts, elements

— sequence operator

— %*% matrix algebra

- <,>, <, >= inequality

- =5,1= comparison

- ! not

- &, |, &&, || and, or

-~ formulas

— <- assignment (or = 1.9.1 later)



Demo Algebra, Operators and Functions

> 1+2

[1] 3

>1>2

[1] FALSE
>1>212>1
[1] TRUE
>1:3

[1]112 3
>A=1:3

> A

[1]112 3

> A*6

[1] 61218

> A/10
[110.1 0.20.3
>A %% 2
[11101

> B=4:6

>A'B

[1] 4 10 18

> A%*%B
[1]

[1,] 32

>A %*% t(B)
[L11[.2] [3]

1] 4 5 6
2] 8 10 12
3] 12 15 18

>A/B

[1] 0.25 0.40 0.50

> sqrt(A)

[1] 1.000000 1.414214 1.732051

> log(A)

[1] 0.0000000 0.6931472 1.0986123

> round(sqrt(A),2)
[1] 1.00 1.41 1.73

> ceiling(sqrt(A))
[1112 2

> floor(sqrt(A))

[111 11

> eigen( A%*% t(B))

$values
[1] 3.200000e+01 5.835176e-16 2.480655e-16

$vectors

11 [2]  [3]
[1,] 0.2672612 0.3273463 -0.8890009
[2,] 0.5345225 -0.8217055 0.2540003
[3,] 0.8017837 0.4665237 0.3810004

> eigen( A%*% t(B))$values
[1] 3.200000e+01 5.835176e-16 2.480655¢-16



Distributions In R

* Notation:
— Probability Density Function: p
— Distribution Function: p
— Quantile function: q
— Random generation for distribution: r

 Example:

— Normal distribution:
* dnorm(x, mean=0, sd=1, log = FALSE)
« pnorm(qg, mean=0, sd=1, lower.tail = TRUE, log.p = FALSE)
« gnorm(p, mean=0, sd=1, lower.tail = TRUE, log.p = FALSE)
* rnorm(n, mean=0, sd=1)



Welbull Distribution

— dweibull(x, shape, scale = 1, log = FALSE)

— pweibull(q, shape, scale = 1, lower.tail = TRUE, log.p = FALSE)
— qgweibull(p, shape, scale = 1, lower.tail = TRUE, log.p = FALSE)
— rweibull(n, shape, scale = 1)

Log Normal Distribution

— dIinorm(x, meanlog = 0, sdlog = 1, log = FALSE)

— plnorm(qg, meanlog = 0, sdlog = 1, lower.tail = TRUE, log.p = FALSE)
— qglnorm(p, meanlog = 0, sdlog = 1, lower.tail = TRUE, log.p = FALSE)
— rlnorm(n, meanlog = 0, sdlog = 1)



Statistical Functions

Excel R

NORMSDIST pnorm(7.2,mean=95,sd=2)
NORMSINV gnorm(0.9,mean=5,sd=2)
LOGNORMDIST plnorm(7.2,meanlog=5,sdlog=2)
LOGINV glnorm(0.9,meanlog=5,sdlog=2)
GAMMADIST pgamma(31, shape=3, scale =5)
GAMMAINV ggamma(0.95, shape=3, scale =5)
GAMMALN lgamma(4)

WEIBULL pweibull(6, shape=3, scale =5)
BINOMDIST pbinom(2,size=20,p=0.3)

POISSON ppois(2, lambda =3)



Write Data to a TXT File
Usage:

write(x, file, ...)

x<-matrix(c(1.0, 2.0, 3.0, 4.0, 5.0, 6.0), 2, 3) ; x
11 [2] [,3]

[1,]135

[2,]24 6

write(t(x), file="d:/out2.txt", ncolumns=3)

write( x, file="d:/out3.txt", ncolumns=3)

d:/out2.txt
135
246

d:/out3.txt
123
456




Write Data to a CSV File

Usage:

write.table(x, file = "foo.csv", sep=",",...)
Example:

x<-matrix(c(1.0, 2.0, 3.0, 4.0, 5.0, 6.0), 2, 3) ; x
[[11[,2] [3]

[1,]135

2,246

write.table(t(x), file="d:/out4.txt", sep=",", col.names=FALSE,
row.names=FALSE)

write.table(x, file="d:/out5.txt" sep=",", col.names=FALSE,
row.names=FALSE)

d:/out4.ixt

1,2

3,4

9,0

d:/outb.txt
1,3,5
2,46




Read TXT and CSV File

Usage:
read.table (file,...)

X=read.table(file="d:/out2.txt"); X
V1V2V3
1135
2246
X=read.table(file="d:/out5.txt",sep=", ", header=FALSE); X

d:/out?.txt
135
246

d:/out5.csv
1,3,5
2,46




Demo Reading CSV File

> Data = read.table(file="d:/01.csv",header=TRUE, sep=",") 01.csv
> Data
Y X1 X2 T —

b ¥l 2
2.65168 13.80899 26.75896
1.875039 17.73452 37.89857
1.523964 19.89103 26.03624
2984314 1557426 30.21754
1042309 9.293612 28.91459
0.840065 8.83016 30.38578
8.126936 9615875 32.69579

1 2.651680 13.808986 26.75896

2 1.875039 17.734523 37.89857

3 1.523964 19.891025 26.03624

4 2.984314 15.574261 30.21754

510.423087 9.293612 28.91459

6 0.840065 8.830160 30.38578

7 8.126936 9.615875 32.69579

> mean(Data$Y) # $ is used to identify which variable
[1] 4.060726

2000 |1 |Cy 0N | (o [N |

> mean(Data$X1)
[1] 13.53549
> mean(Data$X2)
[1] 30.41535 ®
> sd(Data$y)
[1] 3.691044 ©
> summary(Data$Y)

Min. 1st Qu. Median Mean 3rd Qu. Max. -
0.8401 1.7000 2.6520 4.0610 5.5560 10.4200
> boxplot(Data$y)




Scatter Plotin R

« Scatter plot:

14

12

10

— x=rnorm(100) # Generated 100 N(0,1)

y =10+ 1.2*x + rnorm(100) # Simulated y

plot(y) # 1D plot for y

windows() # Create a new graph device

plot(x,y) # 2D plot for x vs y

plot(y) # 1D plot for y

title (main="Scatter Plot for x vs. y") # Add title in plot

Scatter Plotfor x vs. y

o ©




R

ICES IN

Scatterplot Matr

A matrix of scatterplots is produced.

matrix(rnorm(300),100,3)

(x, ...)

— Example

pairs

— Usage

-1

-2

X =

var 3

var 2

var 1

irs(X)

pairs

-1

-2

-1

-2



Box Plot in R
* Box plot:

— Produce box-and-whisker plot of the given (grouped) values.
— Usage: boxplot(x, ...)

— Example1: Example2:
. X=rnorm(100) x=rnorm(100); y=rnorm(100);
* boxplot(x) boxplot(x,y)
Oultliers
o _ ] . B
o - —— Q3 +1.5%IQR T
Tl a3 -
o IQR;L Q2 = median (x) : |
“““ Q1 - i i
o —i—  Q1-15MQR o ; i

Outliers



Kernel Density Plot

Plot log-normal density

Kernel Density:
— density(x,...)

Density

000 005 010 05 00 0% 0%
[ I S B B

—_—

— Kernel Density Plot:
* plot(density(x,...))

~N = 100 Bandwvidth O 5106

Plot weibull density

— Examples:
e X=rlnorm(100,0,1)
plot(density(X))

Densiy

00 0f 02 08 04 05 08 O

Y= rweibull(100,1.5,1)
plot(density(Y))

x=rnorm(100, mean=3, sd=3) -
plot(density(x))

Plot normal densjty

Densiy

I I

000 004 008 0

T
-5 O S 10

~ = 100 Bandwwidth = 1 .09



Probability Plots

* Need installation R package : e1071

= RGui
:rsx wa He BFER i ’ﬁ Tm ~
Y p X
A EE )
— =A% CRAN $59... Folond (Wrockw) v . —
I R Console ‘e 4 ’ Portugal ' W EbayesThresh
G e Slovenia (Besnica) Ecdat
TARZ I Slovenda (Ljubljana) eco =
. = g . South Africa (Cape Town) ecodist
R wversion 2.4 * gou_th Eﬁg]irié:a (G)rslmnsb:wn) edci
Copyright (C) : S tatistid [»pam aunte effects
TSEN 3-900051 FAAEAY zip @R LRAZIENF ... gaa:élegviadnd) Z?&k
Switzerland (Zuerich) elasticnet
R RS - THHEARE - Svigedand Bem Elnwleon
N \Z! i
PER I T 5] DU 5 S s - - Lo
F 'license()' & 'licence()' ﬂ{fgﬁ%{?ﬁﬂ??ﬁfﬂﬂ% atwan (Taichung) e elmm
Tatwan (Taipeh emdbook
— '“Wmtb
R REAEHE - BRSNS MET HR - T coph
F 'contributors()' ZREIEMAESERIAEH US4 (CA 1) emulator (BACCO)
Fl citacion() BESIREIATECRG R ERE2E| (18 &3 By
_ _ US4 (I4) en.sembleBMA
Al taemo() ' RE—ETMEIEN 0 A helpl)' MM (7ol I Epi
F 'help.start()' &0 HTHL FEEE R BTHENIEE - Usa (MO :gli‘;oaicls
A 'at)y HERE r- US4 (NC) epsi v
US4 (PA 1)
Loading Tcl/Tk interface ... done ggi E%;{)Z) = BT 6 i ]
[Previously saved workspace restored] TS4A (Wa) v
> utils:::menulnstallPkgs () EE 4] Hoig
—-—— Please select a CRAN mirror for use in this |
ﬁgﬁ?’fcontrib.url[repos, type) : trying to use CHLN WiLHhout SELLINg & Mirror
> i




Installing
e

R &8 HE EAEN BE W8
HSEEEEEIEE

7+ R Console

R BRI - AR AR -
TER B T R aT LI H 8 Bfefm -
H 'license()' @ 'licence()' ZRIESBLIFIGEEBIESE -

rR ERASIEETE - BHFSARBIHMETER -
F 'contributors()' REFFFMECERIER ,
‘citation() ' BEIFTIUMELIRRPEMRMEE R T r E(F-

H
A 'demoi) REB—ETERN - H 'help) ' BRI CEEBEE - &
A 'help.start()' EiA HTHL BREZEREEHEVERE -

H 'at)y HERA r- EETE

Loading Tcl/Tk interface ... done

[Previously saved vorkspace restored] URL: ... ran.csie ntu.edu. tw/binfwindows/contrib/2 4/e1071_1.5-16 zip

> utils:::wenulnstallPkgs() (T T |
—-—— Please select a CRAN mirror for use in thij
%ﬁ?{conbrib.url(repos, type) : trying to use

> utils:::menulnstallPkgs ()

—-—— Please select a CRAN mirror for use in this session ---

ZHPBAURL 'http://cran.csie.ntu.edu.tw/bin/windows/contrib/2. 4/e1071_1.5-16.zip'
Content type 'application/zip' length 592258 bytes

BAZE T URL




Load Package e1071

i~ RGu BEE

WX R0F HE IZAEE WG 8
S S Y

Il R Console [:j[:j

R wersion 2.4.1 (2006-12-13)
Copyright (C) 2006 The R Foundation for 3Statistical Computing
ISBN 3-2900051-07-0

R EREFHEEE - NEEE g -
TEF EZ {4 T Ol LI B HagTm -
FH 'license()' % 'licence()' ZRIESBLIAAVIEMAIEF -

r ERSIEEtE - FFLARIME T ER -
F 'contributors()' ZREFFMHEORERIEH _
H 'citationi)' WEEFEANAIELAESAPIERMEE R 5 R Z{f -

H 'demoi)' ZEF—ETHERETL - HH 'help()' ZEBEE_CEEBHYEIE - &5
% 'help.gé%tn' Eya HTHL BREIBRREHHBIEE -
Yer() R =

(/]
2

Loading Tcl/ Tk interface ... done
[Previous perrET WOL Ropace restored)

> library(el071) Typlng “Iibrary(e1071)” > L

el recquired package: class
> 1

<

< >

R 241 - A Language and Environment




Using Probability Plot

* Description

— Generates a probability plot for a specified theoretical distribution,
l.e., basically a qgplot where the y-axis is labeled with
probabilities instead of quantiles. The function is mainly intended
for teaching the concept of quantile plots.

— Usage
* probplot(x,...) o
» Example1: z ;:
~ x <-morm(100, mean=5) Z o=
— probplot(x) § o -
“ o

¥ Quantile: gnorm



Example2:

More Examples

— X <-rlnorm(100,meanlog = 3, sdlog = 2)
— probplot(x, "glnorm", meanlog = 3, sdlog

Example 3:

=2

Probability T

— x=rweibull(100, shape=2.5, scale = 3.5)
— probplot(x,"qweibull", shape=2.5, scale = 35)0

Probability in %

99

95

15 20 40 60 80

99

95

-—

// °
//VI/
/
_,//
1 //
/ / o
1
E// | | [
1000 2000 3000

<

///
e -
p o
. <
/'/
&é’
| | | |
15 2.0 25 30

Quantile: "gqweiliull", shape=2.5, scale=3.5

Quantile: "glnorm”, meanlog=3, sdlog=2




Pareto Chart

« Load package: library(qcc)
— Using command:
pareto.chart(x, ylab = "Frequency", xlab, ylim, main,
col = heat.colors(length(x)), ...)
 Example:
defect <- ¢(80, 27, 66, 94, 33) # Frequency

names(defect) <- c("price code", "schedule date",

"supplier code", "contact num.”, "part num.") # names

pareto.chart(defect, ylab = "Error frequency")#plot



Pareto Chart Analysis

Pareto chart analysis for defect
Frequency Cum.Freq. Percentage Cum.Percent.

contact num.
price code
supplier code
part num.
schedule date

o
P
3

)

S S

= ~

=

D

—

S

= S

Ll -~
o
L
o

o4
808
66
33
27

o4
174
2408
273
300

31.33333
26.66667
22 .08080068
11.0080068
9.008000

Pareto Chart for defect

contact num.

price code
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31.33333
58.0080068
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91.000068
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Empirical CDF

* Empirical Cumulative Distribution Function
» Usage: ecdf(x); plot(ecdf(x),...)
« Example:

— X=rnorm(200,mean=5,sd=7)

— plot(ecdf(X),main= “ECDF of Normal(5,7)" )

ECDF of Normal(5.7)
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Histogram (1)

The generic function hist computes a histogram of the given data
values.

Usage: hist(x, probability = !freq, ...)
Example:

— X=rlnorm(300,Imean=5, logsd=3)
— hist(X) # Using default setting

Histogram of Lognormal

Frequency
100 150 200 250
| |

50

——1
I T 1 T 1
O 50000 100000 150000 200000

0
|

Pt



Histogram (2)

- Example: Density and Histogram
— X=rnorm(500)
— hist(X, probability=TRUE,main="Density and Histogram of
Normal (0,1)")

— lines(density(X),col="blue")

Density and Histogram of Normal (0.,1)
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Useful Refs.

* http://colinfay.me/intro-to-r/ordered-and-
unordered-factors.html

* https://ucdavis-bioinformatics-
training.github.io/2019 August UCD mR
NAseq Workshop/intro2R/Intro2R

 https://intro2r.com/install-r.ntml#linux-users



