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Language used m— % voters in 2013 (713 total)
| % voters in 2012 (579 total)
R (352 voters in 2014) | I O 0%

I 0 9%
I 52 5%
SAS (262) | I 36 4%
I 20 8%

I 19 7%

Python (252) | I 5 0%
I 38 8%
I 36 1%

SQL (220) | N 30 6%
s 36 6%
I 32 1%

Java (89) | I 12 4%

—— 16.5%

I 21 2%

Unix shell/awk/sed (63) | 8 8%

_— 11.1%

14 7%

Pig Latin/ Hive/ other | -8 5%
Hadoop-based languages (61) | 8.0%
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SPSS (58) |- B 1%

not asked

not asked
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822%
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—— 37 4%
RapidMiner (870), 13.7% alone I 31.5%
e 44 7%
39.2%
SOL (853), 0% alone I 30.9%
I 25 3%

na

Python (837), 0% alone I 30.3%

Excel (31), 0% alone I 22 9%

KNIME (553), 6.7% alone I 20%

Hadoop (507), 0% alone I 15.4%

Tableau (341), 0% alone I 12 4%

SAS base (313), 0.6% alone I 11.3%

Spark (311), 0% alone I 11.3%

Weka (310), 0% alone . 11.2%

SAS Enterprise Miner (302), 3.6% alone | 10.9%
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' Larger databases
" efficient algorithms

¥ sampling
¥ approximation

® parallel processing
" High dimensionality
¥ attributes

A variables

* Overfitting
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' cross-validation
¥ regularization

¥ sophisticated statistical strategies

* Assessing of statistical significance
° Bonferroni

* Changing data and knowledge

£ Missing and noisy data
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' Complex relationships between fields
" Hierarchically

" Understandability of patterns
* rule structuring

* natural language

" User interaction and prior knowledge
" interactive
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Simoudis, Livezey, and Kerber (1448) and Stolorz, Nakamura,

Mesrobiam, Muntz, Shek, Santos, Yi, Ng, Chien, Mechoso, and
Farrara (1340).
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' Bayesian approaches
¥ Integration with other systems
" Data Warehouses
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Available CRAN Packages By Name
ABCDEFGHIJKLMNOPOQRSTUVWXYZ

A3 A3 Accurate, Adaprable, and Accessible Error Metrics for Predictive Models
abe Tools for Approxamate Bayesian Computation (ABC)

abedeFBA ABCDE_FBA: A-Biologist-Can-Do-Everythung of Flux Balance Analysis wath thus package
ABCExtremes ABC Extremes

ABCoptim Implementaton of Amficial Bee Colony (ABC) Optimization

ABCpl Approximate Bayesian Comp | model for )

abctools Tools for ABC analyses

abd The Analysis of Biological Data

abf2 Load Axon ABF2 files (currently only n gap-free recording mode)

abind Combine mult-dimensional arrays

abn Data Modelling with Additive Bayesian Networks

abundant Abundant regression and high-dimensional principal fitted components
accelerometry Funcnons for processing ite-10- e ac data
AcceptanceSampling Creation and evaluation of Acceptance Sampling Plans
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agri

Sl 00 03> 118 7S5 amie las )0 50w e colatul glesal,

dat: Agricultural datasets

Datasets from books and papers related to agriculture. Example analyses included. Functions for plotting field designs and GGE biplots.

Version: 19

Depends: gnid, lattice. reshape?

Suggests: agnicolae (= 1.2). car. coin. congram, equivalence, FrF2. gam. gstat, HH. knitr. lamiceExtra, lmed (= 1.1-5), mapproj.
Published: 2014-07-02

Author: Kevin Wnght

Maintamer: Kevin Wnght <kw stat at gmail com™

BugReports: https:/github com kwstat'agridat ssues

License: GPL-2

URL: https:/github com kwstat'agridat

NeedsCompilation: no
Matenals: README NEWS
CRAN checks: agndat results

Downloads:

Reference manual: agndat pdf

Vignettes: Some examples from ‘agndat’

Package source: agndat_19tar gz

Windows binanes: r-devel: agndat_1.9 zip. r-release: agndat_1.9 zip. r-oldrel: agndat_1.9 zip

05 X Snow Leopard binaries: r-release: agndat_1.9.tgz r-oldrel: agnidat_1.9 tgz

0S8 X Mavenicks binanes: r-release: not available

M3dley cpl colwosg 0 R 15l 5 sladiun ) odlizwl (cloaly 1 £ =Y S



| R g5 ools | £V

R-studio ,l38le 5 & BIS

3skils 51 5.5 1) R studio asews ol o wulosgas oglils |, R 138l 5 astul 51 o
Fools ilye a4y (puagiaS l8le 5 cnl 5o aled ool ceai 5l g 5 9909
ol blie oz sl mslad oo Lies ()8 ln 1) sy 620 Ll 5 009
Sz, 9 isS Glojes Cupoe Sl 350 0 LA (g o a5 38l0 5
OSal iz 5wl g0 dzmio Ky 45 g kel ¢ kg ¢ b Jsld (b
g 00305 Jpd gbcus ol sl 00y0 )5 ool Gl 4 cmugaS
el oo Lol sloosls slads gosme canlie g T/ 9999 Co pdw (pired
sl atns 5698 ) k) 4 siedddle &S 115 095 00 dvogs S5 )0
Aales oo oanline |y 38l 5 ol 51 oled w5 IS 5o 0 les eolatiwl daseus oy
Sl 1) dia 59381 435 ToOls (g9 5l 5 o slaainy ual gl

File Edit Code View Plots Sewsion Build Debug Tocls Help
Q- » K| project: one) -

5| Environment  History =
& @ *importDataset- (& List=

Console

R version 3.1.0 (2014-04-10) -- "Spring Dance”
Copyright (c) 2014 The R Foundation for Statistical Computing 7k Global Enviranment =
Platform: xB6_64-wbd-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()’ or "Ticence()' for distribution details.

R 15 a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation()’ on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, "help()’ for on-line help, or
"help.starc()’ for an WML browser interface to help.
Type 'g()’ to quit R.
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> x<-c(1,2,3,14)
> =R
[1] 1. 2 3 4
> y<-c(5,6,7,8)
> z<-¢c(x,v,9,10)
> =
[}] 1 2 3 4 5 &« 7 8 9 10
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> c("first"™,"second name® "22"%)
(1] "firsc®™ "second name®™ %227
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> x=10:20
> R
(3] 16 11 12 1314 15 16 17 18 19 208
> x=seq(10,30,by=2)
7 B
[1] 10 12 14 16 18 20 22 24 26 28 30
> x=seq(10,30,1length=5)
> K
[1] 10 2520 25 38
> rep(2,4)
[1] 22 2 2
> B<~C(2,3,14)
> rep(x,3)
[1] 23 4.2 3 4 234

imled o SO 5l Il M g ol N aie Gisled Glopy G 5l N yaie ol

aolsl o 1) 8l N yaie 1oss g oy S 5lplM g6l N Jolic 24y olic don
T o

> BE-g(it;11,14,;13,1%)

> x[3]

[1] 12

> x[c(1,3)]

[1] 10 12

> x[-c(1,3)]

[1] 11 13 14

> x[3]<-0

F 2

[1] 10 11 O 13 14
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Adlyigo gl 25 o By 5l oy S elyds puolie 4y (g ians

> %x=c¢(10,7,9,10,10,12,9,10)
> which (x==10)

(] 1 4 58

> x[which (x<10) ]

[1] 7 9 9

aled oo ounlive dslol jo a5 sl pb g Il ¢ Job  Shg 4w sl oy ya

> =ci{1,3,6,7,11)
> length (x)

[1] 5

> mode (x)

[1] "numeric”

FB 25 05 50 yolie pb Sbjb olen a4 (Uhgy 99),l0p yolie (513560
el somlive
> a<-c(x=1l,y=2.4,z=-22)
> a
X Y z
1.0 2.4 -22.0
a<-c(1,2.4,-22)
names (a) <-c ("x", "y", "z")

names (a)
1 " LU L LU LU LU
g X 4 z

oyl

9 sl Oyg0a a5 Lok, lle b slael 51 S Ldatae o]yl 4 e ke
oz 5l gm b yolic dan g v o S |y Jlo 0 S i Sile Sl

Dbl o0 d0e
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> x<-1:12
> dim(x)<-c(3,4)
> X

.11 [,2] [,3]1 [,4]
11,1 1 4 7 10
[2,1 2 5 8 11
13,1 3 6 9 12

> matrix(1:12,nrow=3, byrow=T)
.11 .21 [,3] [,4]

1,1 1 2 3 -
12,1 5 6 7 :
13, 9 10 11 12

> X<-matrix(1:9,nrow=3)
> rownames (x)<-LETTERS[1:3]
> X
.1 [,21 [,3]
A 1 - T
B 2 5 8
c 3 6 9

el ROl 25 05 Gasb 5l S 9 Srlaw O ygeds Lo oS S

> cbind (A=1:4,B=5:8,C=9:12)
AB C
2.1 19 9
[2,]1 2 6 10
351 87 18
(4,1 4 8 12
> rbind (A=1:4,B=5:8,C=9:12)
.11 .21 (,3] [,4]
A 1 2 3 4
B 5 6 7 H
& 9 19 11 12
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'L-'-'-'-L“’LS“ sanlice 05 dalad u._i_’l 59 |) w_).'v'Lo 15.3- )| ‘Sld.c}omﬁ_) s....zl:r.'h‘

> x<-matrix(1:9,ncol=3)
> X

(.11 [,21 [,3]
X} : - 7
[2,1 2 5 8
3.1 3 6 9
> x13,2)
[1] 6
> x[1,]
£ 2 ™7
> x[,—c(2,3]1
1] 1 23
> x[x>4]
[1] 5 €789

(o yle oyl o olaws) s yle Job g s yile > ¢ o yile O cvlice
23,5 o0 canlive aslol ;o

> dimnames (x)<-list (paste("row",letters[1:3]),
+ paste(*col¥* . LETTERS[1:3]))

> X

col A col B col C
row a 1 4 5
row b 2 5 8
row c 3 6 9

> x=array(l1:24,c(3,4,2))

> X
r r 1

[-21 E:2] I:31 [1,4]
1,1 1 4 7 10
(2,1 2 5 8 11
(3,1 3 5 9 12
r r 2

E-2) [:21 §.3]1 1.%]
13,1 13 16 219 2
2,1 34 37 20 23
{(3,] 15 18 21 24
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> x=c(1:8,11:18,111:118)
> dim(x)=c(2,3,14)
> X
e 0 1

(11 .21 [,3]
1,1 3 5
[2, 2 4 6
P g

(11 [,2] [,3]
1,1 7 11 13
[2,1 8 12 14
r r 3

(~11 .21 [,3]
(1,1 15 17 111
(2,1 16 18 112

(-11 .21 [,3]
[1;] 133 115 117
[2,] 114 116 118

2 SL2d

sadl> Jols 5 adlboo 0,05 5 L a5 bools [Lols 5l 6,50 g4
(o g ST (goae sloosls Jold) ol oo b ools 5l calises g oS 5
Solel s l38le 5 10 pgmye BB SO (gl ools LIB ! il oo oo 8l
Al so w8l 5l e S5 5 Jgaz il oo Stats 4 SPSS SAS gz

ilee LI 5 go0e Slesgis syl oS
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Obles p2,8L00 V-V Jooo

PatientID AdmbDate Age Diabetes Status
1 10/15/2009 25 Typel Poor
2 11/1/2009 34 Type2 | Improved
3 10/21/2009 28 Typel Excellent
4 10/28/2009 52 Typel Poor

YVVvVvVYVY

b W N

ealod oo odliiul o5 08 IR I35 50 Jga Gl iy e (61

patientID <- c(1, 2, 3, 4)
age <- c(25, 34, 28, 52)
diabetes <- c("Typel®, "Type2", "Typel", "Typel"™)
status <- c("Poor", "Improved", "Excellent", "Poor")
patientdata <- data.frame (patientID, age, diabetes, status)
patientdata
patientID age diabetes status

1 25 Typel Poor

2 34 Type2 Improved

3 28 Typel Excellent

4 52 Typel Poor

degaze oyl cilie gla sy Gl ce ji ) glaS 5l eolizul b

VR

v

patientdata[l:2]
patientID age
1 25
2 34
3 28
4 52
patientdatafc("diabetes™, "status”)]
diabetes status
Typel Poor
Type2 Improved
Typel Excellent
Typel Poor
> patientdata$age
[1] 25 34 28 52
> table (patientdata$diabetes, patientdata$status)

Vo W N

o W N

Excellent Improved Poor
Typel 1 0 2
Type2 0 1 0
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.

Jooz g omybe g oy aiile i Ll jl slacgorme Jold cund S

xl=c(12,14,13,14,16)

x2=c(12,13,10,11,15)

mylist=list (before=xl,after=x2,drug.name="xyz")
mylist

Sbefore

[1) 12 14 13 14 16

VVvyvy

v

Safcer
1) 22 13 10 11 15

§drug.name
1] "xyz"™

> myliscSafter
[1) 12 13 10 11 15
> length(mylist)
[1) 3
names (mylist)
[1] "pbefore"™ "aftexr” "drug.name"

4L gamo ;S_‘! trees ools J.H‘Ln)sga odalie ) JS..’L 9 Qs o 1) ools a_:_x.a.?
(?193 ja..u}':' as 1) ‘_,ab oals Sy B &.JI}"‘;_‘:"’ QT ‘_gl.?u as L.\aill-’lsﬂ oal.nT ool

olo 18 39 0 0ilgs (599 ,9




Vo] R gLj gl denie

> data(trees)
> data.entry(trees)

Gireh [Weighe [Volme [vard  [vars  [vare
3 I8 0 10.)
2 0,6 (1} 10.3
30 [ %] 10.2
4 j10.5 |7 16.4
S 110.7 M 18.8 . |
§ |10.8 a3 19.7
711 o 15.¢
8 11 75 18.2
{111 20 22.6
310 §13.2 7 19.9
11 §11.) 79 24.2
13 j11.4 7 21
-

Saled oo odmlice y oS dshad oy aib 5 Jule

> active=c|{"Yes","NO","NO", "YES", "YES")
> factor (active)

[1] Yes NO NO YES YES

Levels: NO Yes YES

> factor(c(i,2,2,1,3,2,1),1levels=c(1,2),label=c("YES","NO"))
[1] YES NO NO YES <NA> NO YES
Levels: YES NO

le.bﬁ.i.:.n GALA‘ J.ou:; J3| )h‘a ¢ Camnl 00 0\5)51 ) a5 32 ools QOJSO)IS
sanlice 35 Woold 6 u5-3 0956 g wload lax ,KusS 511"," cwodle b lassls §

.oe)fsa

> data=read.table ("c:/data.txt"™)
> mydata=read.table (h:/data.dat",H=T, sep=",")

> write.table(data,file="d:/data.dat",col.names=T, sep=",")
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odalive pj JK& 0 1) R 58105 o coliwls g0  dlaie 9 ol slo Khos

o9 Fles
FSZS <
SR >
Solus b i SoeS s
Soluo b 35 5 =
kSBL"“‘"‘ —r—
cSBL-W’U |=
il "3“ &
aloie "L |
G2 B
&o *
oy /
oy *
o'¥
s Caon > %/%
a5 oaiLail %%
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el s0al dalol jo I Shae opl sloaS S5

> 344
[1] 7

> y=2

> x=4

> Rryt2
[1] 16

> 1"
[1] 256
> z=3

> (x+y)*z/x
[1] 4.5
> 25%%4
[1] 1

> 25%/%4
[1] 6

> x=2

> y=5

> if (x<y) z=x+1
> Z

(1] '3

> if (x==q | x==2 )} v=X4+y
> w

(1] 7

>

> a=c(2,4,7,11)
> ala>=6]

iy Ry
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by (Flovde pilgi
Ty &b
Egazxe sum()
TR prod()
e ,a3 abs()
alas sign()
sl &b exp()
o K slael rens iy cumprod()
Sy S olael  rozd aox cumsum()
Ll &b gamma()
Js,9556 factorial()
o, log()
Y golie 58 el log) ()
slagl 53,5 8,8 round()
338 pgd Ay, sqrt()
33 & pusno S3& (p GO trunc()
Slilie sl sin(),tan(),cos()

R Jl58le 5 5 ol Slosde plg 18 - S5

laaS 5 wibige poyws JB YL Joux 0 (L2l Sleais 5 Lol @l

Sl sl ooJBT aalsl yo 1, QT @ by




VE] R obj sl donie

> abs(2-4)

[1] 2

> sum(1:10)

[1] 55

> floor(3.7)

(1] 3

> factorial(7)

[1] 5040

> log(12)

[1] 2.484907

> round(sqrt(2),4)

[1] 1.4142

> cos(2*%pi)

4] I

> pmin(c(1,4,9),c(2,3,10))
[1] 1 3 9

> choose(8,3) #8!/31%5!
[1] 56

> y=c(1,3,5)

> y=c(2,4,6,8,10,12)
> X+V

[1] 4 6 8 10 12 14
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il pdy el 55 Jgo Biyb 5l 5 e pile Slwloxs

(o &b
S8 o yile G slml o ile B dlxe diag()
o e oolgil 5 t()
o ple Glise o det()
o rle (eSae givn()
o rle s oy slo)lop 5 polie drlo eigen()

aled oo osalive |) Gglite (Bg) 90 b1y e le So Gy pj Jbe o

=matrix(c(1,0,4,2,-1,1,0,3,1) ,nrow=3)

o

(»11 .21 .3

]
0
2,1 g =1 3
1

Lo}
W
-
[
[ 3
[

> il 3, 9)

> s=c|(2,4,6)

> t=c(-2,0,1)

> B=cbind(r,s,t)




TR pbj 2 s dondo

> B

rs €
(1,1 12 -2
[2,] 3 ¢ ©
(3,1 56 1
> A+B

3 T
[1,] 2 4 -2
[2,1 33 3
(3,1 97 2
> A*B

r . ¥
(1,1 1 40
(2,1 0 -4 0
[3,] 20 & 1
...\.‘-‘.‘!Loj‘!oo..\.ibu..aﬁjds)o'l) (5""“'-‘-)3""36)]'3)'-"7’)"‘.’
> LA%*%B
: o 3 T

(1,1 7 10 =2
[2,] 12 14 3
[3,] 12 18 -7

> BE*%A
(.11 [(,2]1 [,3]
4 =1 =B 4
(%] 3 2 12
[3,] 9 5 19
> c(0,2,3)%*%c(1,4,1)
[,1]
(1,1 11

95 yobie ¢ i ple Gl 3o ¢ o 03ldl 5 Jolds (s 5le yo @5 008
Dk o 25 SAS Jo 1) ozl e yile Sl g had s Slo Slouli Lol Hlad
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> F-matrix(c(11,10,15,7,8,11,15,14,120) ,nrow=3)
> sqrt (F)
[,1] [,2] [,3]

[1,] 3.316625 2.645751 3.872983
[2,] 3.162278 2.828427 3.741657
[3,] 3.872983 3.316625 10.954451
> trunc(log(F))

(.11 [(,2]1 [,3]
[1,1] 2 : 2

(2,1 2 2 2
(3,1 2 2 4
> t(F)

(.11 (.21 [,3]
[1,] 11 10 15

(2.1 7 8 11
(3,1 15 14 120
> det (F)
[1] 1786

> diag(c(5,10,13))
(.11 .21 [,3]

(3] 5 0 0
[2,1 0 10 0
(3,1 0 0 35
> diag(4)

(.11 (.21 [,3] [,4]
[1,1] 1 0 0 0
[2,1 0 z 0 0
[3,] 0 0 : | 0
[4!] 0 0 0 1




WAL R gL 2 sl donie

b OYolee olSiws o

Jol awlils .ouiS oo ooliiwl SOIVE &b 51 o &¥olae olKiws J> sy
WS Gl ol g SYolee oKiws

X+Yy+yz=\¥f
YX+y=¥
YX-y+YZ=Y

> A=matrix(c(1,2,3,2,1,0,3,-1,2),nrow=3, byrow=T)
> b=c(14,4,7)

> solve(A,Db)

(1) 2.2 3

Slalosais alo ) 0,5 o 1,561 gk

O e 5 S Ul S e Sl Slaises p sladlie 5o izeen
dmled oo 0onlin |) glaazais 4y,

x*42x=3=0 In(y) ojle 32 aAedx o le i. j:zxdx 2x’.;,,L,.s5-;‘

> D(expression(3*x*2),"x")

3 ¥ (2 ¥ Xx)
> D(expression(log(y)).,"y")
1/y

> D(expression(a*exp(-b*x)),"x")

-(a * (exp(-b * x) * b))

> fx=function(x)2*x

> integrate(fx,0,2)

4 with absolute error < 4.4e-14

> integrate (dnorm,-Inf, Inf)

1l with absolute error < 9.4e-05

> polyroot(c(-3,2,0,1))

[1] 1.040.000000i -0.5+1.658312i -0.5-1.658312i
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olai vlacl g Jlis!

Dales oo alax>Mao |y JSolas slacl g Jlisl 4 bogy o Jol milgi 15 Jgao 4o

&9 o
Slalozgo binom
e slabexgo nbinom
(oD geom
in Gsb hyper
O3 pols
oSy unif
Jloys norm
Codgiml S t
o > chisp
LN exp
L& gamma
- cauchy
& beta
el logis

R jlj8le 5 55 (Solas dlael g Jlasl: VY - s

22385 45 Shndl 53 o 595 Voo 51 a5 (530 cebls Sl Conmd 0,5 Loy
S oo oolwl 53 jemwd Jl Cawl Vo jle GBIzl 9 £O  Kilo b Jloy 59
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> pnorm (100,65, 10)
[1] 0.9997674

1S5 g yho 05l 10 CESs w8 5l Bolal sae O wlg

> runif (6)
[1] 0.4785608 0.2077610 0.5731409

0.9903042 0.6192675 0.7808516

R jo algi (pidogi —F#-Y
adlbige 5 JSS AR o asly S eges LSl

> function( b aJls ) {

+ ol .
+ )

el g 8l 25 95" Basbo 51l S Slee @0 40l

> ms=function(x) {
+ mean(x) "2

+ }

> a=1:10

> ms(a)

[1] 30.25

Dsles g0 oamlice |y ool 295 Sl jbes

> wel=function() print ("welcome")
> wel()
[1] "welcome"™

]
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el oamlie JB 5508 10 ales iy yad o banlis g 5,8 i polie

> myprog=function (x="datamining") {
+ print (paste("my research area is",.x,"and i like it."))
. A

>
>

(
>

[

>
. o
+
.
>

[
>

[

myprog ()

1] "my research area is datamining and i like itc."
myprog ("economy”™)

1} "my research area is economy and i like it."

OS5 98 5 T9) LAES 33,5 (o0 oy 1) 9S )d b b Sdlex I (b
ol 0 03,591 55 oS axkad 0 if() 5 eolial b sae

find=function(x) {

if (x%$%2==0)print ("x is couple®)
else print(™x is odd"™)

}

find (4)
1] "x is couple”

find(7)
1] "X is odd"

Dsles o 0aline ;a5 o ) ifelse() o )le 5l slasges

> X=c(6:-4)
> sqgrt(x)
[1]) 2.449490 2.236068 2.000000 1.732051 1.414214

1.000000 0.000000 NaN NaN NaN NaN
Warning message:

In sqrt(x) : NaNs produced

> sqrt(ifelse(x>=0,x,NA))
[1]) 2.449490 2.236068 2.000000 1.732051 1.414214

1.000000 0.000000 NA NA NA NA

el 00 08,91 505 o fOradl> 5l slosls diges
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> for(i in 1:6) print (i™2+1)
[1] 2

1] S

[1] 10

1) A7

[1] 26

[lj 37

Wi 2598 50 1) @l G O jpea sae S S Al

> facl=function (x) {

+ =1

+ if (x<2) return(l)

+ for(i in 2:x){

+ f=f*i}

+ £}

> sapply(0:5,facl)

[1] E : 2 6 24 120
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L )l0905 9 SAumogd )LnT -vV-Y

T &b
e (g i Sz gS min(x)
e oy S5 max(x)
e (0 555 g (5 SrgS alold range(x)
ele mean(x)
aile median(x)
Sz ol 3 IQR(x)
bl var(x)
Hlre Sl il sd(x)
(Snso cor(x,y)
b )lgeS cov(x,y)
Sz el N quantile(x,n)

S slaaS aakad o .l 03ges a311 1, (g kel slo e 1 Sete YU g
by &g 5l (Bolas sae B sl pow 5 Jol Sl Solis 5 ,la30 )90 i
aslod oo odaline | o sl
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> x=rnorm(50)
> mean(x)
[1]) -0.1805553
> s8d(x)
[1] 0.9191144
> var(x)
[1] 0.8447713
> median(x)
[1] -0.2597522
> quantile (x)
0% 25%
-2.3591730 -0.7498358

50% 75% 100%
-0.2597522 0.48848%0 1.9933705

> pvec=seq(0,1,0.1)
> pvec
(1] 0.0 0:1:0.2 0.3.0.4 0.5 0.6 0.7 0.8 0:9 1.0

> quantile (x,pvec)
0% 10% 20% 30%
-2.35917302 -1.32517806 -0.84326437 -0.62388029

40% S0% 60% 70%
-0.46789559 -0.25975220 -0.05491817 0.23089665

80% 90% 100%
0.65318528 0.96468057 1.99337047

> IQR(x)
[1] 1.238325
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ol 008 09,91 5535 ;0 (go3e (b purte 5l AN ales

> attach(Loblolly)
> names (Loblolly)

[1] "height"™ "age" "Seed"™
> summary (height)
Min. 1st Qu. Median Mean 3rd Qu. Max.

3.46 10.47 34.00 32.386 51.36 64.10
> summary (Loblolly)

height age Seed
Min. : 3.46 Min. 3.0 329 H
1st Qu.:10.47 ist Qu.: 5.0 327 : &
Median :34.00 Median :12.5 325 : 6
Mean :132.36 Mean :13.0 307 : 6
3rd Qu.:51.36 3rd Qu.:20.0 331 6
Max. :64.10 Max. :25.0 311 : &
(Other) : 48

bl se wyiwd 0 pj oS G,k 5l S g asll loged

> =scores=scan/|)

1: &4 3 36 323 1% 12 23 32 38 21 0
$ 28 33 232 7 15 3 37T %

Read 20 items

> stem(scores)

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

| 02233367
| 2345667
| 38

| 237

w N = O
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nled oo osalin | ol Fotud w5 ) S5 5 05 )0

> x=rnorm(1000)
> hist (x)

Frequency

100 150 200

50

0

Frequency

100 200 300

0

Histogram of x

= ] T

I I I | I | I
-3 -2 -1 0 1 2 3
X
Pl gt Hlages : VW =Y IS
Sloads ool Hl )8 asede S dlaxs jd aedhy K& opl o

ist (x,nclass=7)

Histogram of x

LAk diwd 3a3 43 pl,S gtuun Hl3ged  VF Y S
.{.:-u.ni 0.1.‘)_.); rb.:.u:); ua.’:;u.ﬁ.oc.lag blﬁjhfﬂl)fw )1390."_‘&.-: L-H-I ).3
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> hist (x,breaks=c (min(x),-2,-1,0,1,2 max(x)))

Histogram of x

Density
000 010 020 0.30

oaseie alad bla b oS gtud Jlages 1 0 =Y IS5

sl 00 o0)3.| Jeaz sl eolaiwl egms iy oS o

> EB=CIYIesY,. "I)" ., "IO", Y YES Y " IESY)
> table (x)
NO Yes YES

? 1 2
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sl soud 00)3-1 aelal o 6]4.].:.0 )L)B.o.; lﬁ.‘a‘.u!): a 193.3).0 ‘_gLﬁ:..\S 9 JS.:)

> uni=szcan()

iz 341 13433132142 1ada3331111431%
a8

Read 25 items

> barplot (uni)

ol

‘_glil._._.o )139@5 NP =Y JS,:,
...\.ﬁ.)(so OL:...» |) C.ijl.a:.a le.b),:r.a L_: tS‘dJ’.'l"' )laj.u' ») KL}

1
|

> tuni=table (uni)
> barplot (tuni)

o
=

o —
w —
v-
- -
[an R

1 2 3 B
Wglite glaygome b (glals Jlages s VW =Y IS5
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DBbso p el 5 oS Bk 5l slabee Jloged ;o lagygi (5,560

> names (tuni)=c("red", "green”,"yellow", "black")
> barplot(tuni)

o

-—

(1]

red green yellow black

b lnat 55 ans 2 lR5 = VA=Y JK8

dloe ol jots 4y (glabs Jlagad ;0 aygin (g I8 8L 55 JSo g AS |0
Daled oo 0alie |y (0508 (y5im ;0 (SO0

> barplot (tuni/length(uni))

04

02 03

0.1

0.0

—
—
d

red green yellow black

o) dule olyad & (glalio Hloge5 10 b gt (61350 1 VA =Y JSUS
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> tuni/length (uni)
red green yellow black
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> blood=sample (c("A","B","AB","O"),30,replace=T)
> blood

[1] !IAB!I thl IABH IIABI HBII HBI uou NA'I IABH IIAN
[11] HBH IBUI HABR IIBU KAUI HBN HABH uon HBN 'IABH
121] 'BH HBH HBH -AI IBH HAI IIAI IABH IABH' HBI
> tblood=table (blood)

> tbhlood
blood

AAB B O©
T 912 2

> pie(tblood)

AB A

B
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> x=c(5,5,5,13,

I o & > 1 ¢
> yv=ci{11,8,4,5,9,5,10,5,4,10

| R U cols ools | AY
")

damled oo 0adlice 55 oS dshad o |y gl Jloged o

C 49 7 44 41 O 0
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> boxplot (x,Vv)
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Virginica 4 Versicolour Setosa :at.s

> atr(iris)

'data.frame": 150 obs. of S wvariables:

$ Sepal.lLength: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9

$ Sepal.Widcth : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1

$ Petal.lLength: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5
§ Petal.Width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1
$ Species + Factor w/ 3 levels "setosa","versicolor®™,..

1232121113111
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» Setosa ¢ e '
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data <- 1:20

save (data, file="d:/r/file.Rdata")
rm(datca)

load("d:/zr/file.Rdata"™)

print (data)

(2] 1 2 8 ¢4 5 6 7 8 910

11 12 13 14 15 16 17 18 19 20

€SV sl B y090i 03u53 9 9959

w2900 40 150500 g 004 07u53 .CSV 31 S B 1 1, o 300 55 o 4o

vVvVvVvVvYvV

wn b W N

b Slol 2 el 4 oo

inputl <- 1:5
input2 <- (1:5) * §
input3 <- c¢("knowledge"™, "information",

*data®, "wisdom", "think")

boxl <- data.frame(inputl, input2, input3)
names (boxl) <- c(“coll®™, "col2", "col3")
write.csv(boxl, "d:/r/databox.csv", row.names = FALSE)
box2 <- read.csv("d:/r/databox.csv")
print (box2)
coll col2 cols3

1 S knowledge

2 10 information
3 b §-] data
4 20 wisdom
5 25 think
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> striiris)

‘data.frame": 150 cbs. of S5 variables:

$§ Sepal.length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.9 4.9 ...

§ Sepal.¥Wideh : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...

§ Pecal.length: num 1.4 3.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...
$ Petal.Widcth : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
§ Species t Factor w/ 3 levels “setosa®","versicolor®,..

i S5 o e G B G O
> attributes(iris)
Snames
[1] "Sepal.length™ "Sepal.Width"™ “"Petal.lLength”™

"Petal.Width™ "Species”

$row.nanes
[1} b | 2 3 4 5 1 7 B 9 10 11 2 13 14 1S
[19) 19 20 21 22 23 24 25 26 27 28 29 30 391 32 33
[37) 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
[S5] S5 S6 57 58 S9 60 61 62 63 64 65 66 67 68 69
[73] 73 74 75 76 77 78 79 80 81 82 83 B84 6©5 86 87
[921] 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105
{109] 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123
[127] 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141
[145]) 145 146 147 148 149 150

Sclass
(1] "data.frame™

> names (iris)
[1] "Sepal.lLength™ "Sepal.Width™ “Petal.lLength”
"Petal.Width™ "Species”

> dim(izis)
[1] 150 5
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Ly honl e & asls o tail() b head() als 5l oolizal b e
-ﬁmibg m&bLLa|)lboJe icjaqnaL#h¥51

Sepal.Length Sepal.Width Petal.Length Petal.Width Species

Sepal.Length Sepal.Width

> iris[1:7,)

| 5.1

2 4.9

3 4.7

4 4.6

5 5.0

6 5.4

7 4.6

> head(iris)

s | 5.1

2 4.9

3 4.7

4 4.6

5 5.0

6 5.4

> tail (iris)

145 6.7

146 6.7

147 6.3

148 6.5

149 6.2
5.9

150

3.5

W W wwww
B w o NO

3.5

W W W ww
T S S e ]

3.3

W w wmw
Lo T s T I |

1.4

1.4

5.7

0.2

0.2

Sepal.Length Sepal.Width Petal.Length Petal.Width

2.5

NN N

-
.
.

3
9
0
3
8

setosa
setosa
setosa
setosa
setosa
setosa
sSetosa

Petal.Length Petal.Width Species

setosa
setosa
setosa
setosa
Setosa
setosa

Species
virginica
virginica
virginica
virginica
virginica
virginica

ggbé'ﬁdibg aﬂjéﬁaJ bidph;‘bjlu uSé iglqy)a‘ﬁOULaﬂﬁﬂgaﬁa Cypied
dwle 3 a8 ,b 5l ol o |, Sepal.Length I adgl jlaie Ve Jlis

> iris$ Petal.lLength[1:5]
(¥} 1.9 ¥.% 1.3 1.5 1.4

> iris[1:5,

"pPetal.Length"]
f1] 1.4 1.4 1.3 1.5 1.4

weilis
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> summary(irlis)

Sepal.Length

Min. :4.300
1st Qu.:5.100
Median :5.800
Mean :5.843
3rd Qu.:6.400
Max. :17.900

Sepal
Min.

1st Qu.:2
Median :3
13,
3
q

Mean

3rd Qu.:

Max.

.Width

2

.000
.800
. 000

057

»300
.400

Petal.Length

Min.

Mean

3rd Qu.:

HMax.

3%
ist Qu.:1
Median :4
18.
5
€

000

.600
+350

758

.100
»900

Petal.Width

Min.

ist Qu.:0

Median :

Mean

3rd Qu.:

Max.

100

.300
300
£1.199
.800
.500

Species
3etosa :50
versicolor:50
virginica :50

cmean() gy abwsas ol 1) Job g il ((Klo polie uizon
Aoy Ol o 5 ) kS g oS > 0905 arwlxe range() s median()

> quantile (irisSPetal.Length)
75% 100%
1.00 1.60 4.35 5.10 6.90

0%

> gquantile(iris$Petal.Length,
20%

25%

40%

50%

55%
1.500 3.900 4.500 6.006

94%

cl.2,

«4,

w

3,5 awl>xe quantile() ~b

alwgay 9 9,90 s @ 1) bl Ol Glg oo var() b alewgas uixen
zl el yaie o glp ]y (S8 ol g ol S gl density() 4 hist() &b

gyg
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> var(irisfPetal.length)
[1] 3.116278
> hist (iris$Petal.Length)

Histogram of iris$Petal.Length

o _
©
>
e
2 R
o
o
L o
o — [ | ]
| | | | | | |
1 2 3 4 S 6 7
ins$Petal Length
Jobo pliSgiusn & bgspn jlagai s ¥ ¥ JS3
> plot (density(iris$SPecal.Length))
density.default(x = iris$Petal.Length)
IS
(=]
2z _
& o
O =
o
8
(=]

T T T | T
0 2 B 6 8

N =150 Bandwidth=0.5832
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&b Ly by loged ey g tADIE() Al alwy 4 Jgaz Jlogei mams i
Db o pdy el barplot() ab 5l esliwl b g Jloges aum 5 5 Pi€()
> table (irisS$Species)

getosa wversicolor virqinica

50 50 50
> pie(table (iris$Species))

versicolor

irginica

Iris (glaosly by ylges 0 -Y S

> barplot (table(iris$Species))

10 20 30 40 50

0
|

setosa versicolor virainica

Iris (claodly g jloges 1 & =Y IS
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e 99 Gy OlbLS | (g 0 B (gl yuiie 4 bgs e 20395 oy 3l
9 ol lgsS e (lgi g0 €COT() 5 COV() als 50 alewgas 3905 drulons 15 1,

> cor(iris$Sepal.Width, iris$Petal.Width)
[1] -0.3661259
> cor(iris[,1:4])
Sepal.Length Sepal.Width Petal.Length Petal.Width
Sepal.Length 1.0000000 -0.1175698 0.8717538 0.8179411

Sepal.Width -0.1175698 1.0000000 -0.4284401 -0.3661259
Petal.Length 0.8717538 -0.4284401 1.0000000 0.9628654
Petal.Width 0.8179411 -0.3661259 0.9628654 1.0000000

> cov(iris$Sepal.Width, irisS$Petal.Width)
[1] -0.1216394
> cov(iris([,1:4])
Sepal.Length Sepal.Width Petal.Length Petal.Width

Sepal.Length 0.6856935 -0.0424340 1.2743154 0.5162707
Sepal.Width -0.0424340 0.1899794 -0.3296564 -0.1216394
Petal.Length 1.2743154 -0.3296564 3.1162779 1.2956094
Peral.Width 0.5162707 -0.1216394 1.2956094 0.5810063
~

wwd o slp 1) Caogas SO skl Glopiie Gl Olgice Grizen
Sged o,y agEregate() b alwga

> aggregate (Sepal.length ~ Species, summary, data=iris)
Species Sepal.Length.Min. Sepal.Length.lst Qu. Sepal.Length.Median
1 setosa 4,300 4.800 5.000
2 versicolor 4.900 5.600 5.900
3 wvirginica 4,900 6.225 6.500
Sepal .Length.Mean Sepal.Length.3rd Qu. Sepal.Length.Max.
ki 5.006 5.200 5.800
2 5.936 6.300 7.000

3 6.588 6.900 7.900
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5 Jsl Silz 0gai pews i |y gl jlosad lgi o0 DOXPIOL() sl alowsses
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> boxplot (Sepal.Width~Species, data=iris)

20 25 30 35 40

|
|

= S
:
i
1 |
2 : s
s
| | I

setosa versicolor  wirginica

Iris gleosly (glas jlogei sV =Y S5
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o s st JEPIOH) ailb shesliiud b st gnima gud Sai¥lis Jlonas
(b it cohital dy Ganltsd alitin S blal ay o3l With() &b 51 ealizal
ly ,Silas ol e 3 K, olgs oo PCh g €Ol xie 5 oolanl b il o3

.a}ojuaéuumo)mélﬂ

> with(iris, plot (Petal.Length, Petal.Width,
+ col=Species, pch=as.numeric (Species)))

w
: + H-
™~
8 rivy i ot
H .
S W
&+ H+H+

Petal Width
15
|
>
>
EDD
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+

05
o
8
o

| | | | |
1 2 3 4 5 6 7
Petal Length

—
—

Iris glaoals (Suisly jlges : A=Y IS
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o les solawl besls

> plot(jitter(iris$Petal.lLength), jitter(iris$Petal.Width))
2 T
00
o 2

L 2. e O o]
£ o 00 o0°°
g & Qoo %o o
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ey © O Cpo
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jitter(iris$Petal Length)

Iris (glaoslsy Suisly jlages 14 Y JS5

il SUBLLIST

o 3 6P dizr o 5 cGamdn a5 ¢ Jold o) loges 5l (S (A
Jogas By 88 Sl Ty il il 5 il i wetislid
Wl o oolazul scatterplottd 5 5l saman Sussly,
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> library(scatterplot3d)
> scatterplot3d(irisSPetal.length, iris$Sepal.Widch,

iris$Sepal.length)

o
o
@ (o]
© oo 8o
°Pp @b{i@’ °0 %
% = g o & . §
L P §odpd® .-
™ o o Q
a © % - N a0 @
@ % o 35 @
té') w 5 Q 30 —
25
- 2.0

ins$Petal Length
scatterplot¥'d aiw jl eslaww! L Iris (claodly (gamdus jlagesi: Ve =V S

plotYd() &b ;5 eolazwl L 1, Joles SosS1, Jloges 18l atvs iz
Slesise Sl
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> library(rgl)
> plot3d(irisS$Petal.Width, iris$Petal.Length,
iris§Sepal.Width)

il

PS5 1 16 2 25
| 1 |

Y
l 4
i e
i ¢ SR N
iris$Sepal. 'cﬂ: e F
g4 \

|r|5$P§al—Eength . \J

iris$Petal Width
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3l oolaiul b aS caw (gamgo slools o il SO onims ioles &)l alds
o Olealas avwlxe pj oS 5l eoliiwl b .00 ,5 o pew s heatmap() b
dle ylg oo ist() b 5l eolial L 1, Iris laools o wglaze sla S

Dged s 5 ()l 4l lags g 35

> d <- as.matrix(dist (iris[,1:4]))
> heatmap (d)

Iris cclaodls heatmap ,lsges : V¥ -¥ S5
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LG lattice =5, o levelplot() b lwy hoss g S
5, b oy S grey.colors() 5 rainbow() wly asb o (owyws

> library(lattice)
> levelplot (Petal.Length~Sepal.Length*Sepal.Width,
4+ iris, cuts=5, col.regions=grey.colors(7)[7:1])

| | 1
7
40 — g
e —
= i 5
S 35 5 -
%E & .|l. @ 4
D 30 - i -
3 b I
25 - i i "B - 1= 4
O . ll
24~ - ks
| I |
: s 7
Sepal. Length

Iris (glaosly  dawiin jlages 2 VY =Y JSUs
ais o filled.counter() 5 counter() b bwy 5o co)led loges
Db e oy B8 lattice ai., ,s contourplot() ~bL 4 graphic

> filled.contour (volcano,asp=1,color=terrain.colors,
+ plot.axes=contour (volcano, add=T))

180
160
140

120
100

Iris (glaosly (oibijlosd Hloges : VF =Y S5
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&b 5l eoliinl b (saman mhaw G 0 (s008 L yle Gluled (gl ;500 ol SO
aibse pdy oSl persp()

, phi=40, expand=0.6,

persp() &b jl eslizwl L Iris glaodly (gamdw Hloges: V0 =Y S

oo (G slaools leslaill L) o) g5l yeae SO (55l Silaise
aiws 5o PArcood() b 5l eoliiwl b (55lge Slaise Hloges S .asles
Db e s o lattice aiw, o parallelplot() ot 5 MASS
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> library (MASS)
> parcoord(iris[1:4], col=iris§Species)

Sepallength SepalWidth  Petal Length Petal Width

Mass i jl oslizwl L Iris slaosls (gjlge claise jloges : V& Y S5

> library(lattice)
> parallelplot(~iris[l1:4]) | Species, data=iris)

Min Max
] DR | Lo

setosa versicolor

Petal Width

Petal Length

Sepal Width

Sepal_Length

Min Max Min Max

lattice awuw jl ooliwl L Iris (glaosly (gamaw Hages: VWV =Y S
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sols GHLEESY glis s 45 Gl Wity LB S ol @BPIOLY dtiaus
;.\..J_La)ﬂu.n PRV-Y o Py 1) JL‘L@ LSJ_ ..\..ubu.o
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Petal Width
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.

eaubna

Petal.Length

ggplotY aiw jl eolizwl L Iris glaesls jlyges a1 VA =Y IS

ges ooliiwl postscript() 5 pdf() &b 5l ol oo )loges 033 sy
ailgs oo 45 At (s pgal slacw 3 lslbmp(), jpeg(), png() , tiff()
graphics.off() wly lawss a5l o bl ;2 0550 1,3 soliuls g0

B,lo Al aig 4 5L dev.off() L



vVVVvVvYvY
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pdf ("d:/xr/filesave.pdf"™)
X <- 1:100

plot(x, log(x))
graphics.off ()

postscript ("file2save.ps")
X <- -40:40

plot(x, -2%*x"3)
graphics.off ()

RU g oolo | YY)

0 yuin (ST g 0010 sl

9 9903 pule> cwyp |y 0aie ST Oy ool asis jl e isw cpl jo
Iy Joe oyaed 3 0 piioniz> sools jo lgl o aigS> aS olo pudles L
S5 &y ools boxplot.stats() ab ) eolanw! b Jlie opl 5o 905 Jlos!

suensysgans ool sl ) wolisid 1 g ol s islyd il 1, spuins
Sy U By slmoblls 3 el al il st o508 pecblis e
&Sl lgee y5de b oS 4 axl, i Sledbl (gluols
aS 080 oo iules |y slaam Jloged p) IS 0ges ooliw! ?boXplot.stats

il s Olas 4 &y blis g alais ai> o] 5o
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> set.zeed(3147)
> Var <= rnorm(100)
> summary (Var)

Min. 1st Qu. Median Mean 3rd Qu. Max.
-3.3150 -0.4837 0.1867 0.1098 0.7120 2.6860
> boxplot.stats (Var) $out
[1] -3.315391 2.685922 -3.055717 2.571203
> boxplot (Var)
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(Sgd 00l degazme (nl 4 bgrpe O LIS (s ABb o Y 9 X (550 93
GRS g 8 5 Lz g0 Sy slaesls (T Sl as enled oo by
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> Var2 <- rnorm(100)
> datafr <- data.frame (Var, Var2)
> rm(Var, Var2)
> head(datafr)

Var Var2
1 -3.31539150 0.7619774
2 -0.04765067 -0.6404403
3 0.69720806 0.7645655
4 0.35979073 0.3131930
5 0.18644193 0.1709528
& 0.27493834 -0.8441813 1
> attach (datafr)

> (ml <- which(Var %in% boxplot.stats(Var)$out))
[1] 1 33 64 74

> (m2 <- which(Var2 %in% boxplot.stats (Var2)$out))
[1] 24 25 49 64 74

> detach (datafr)

> (outlier.listl <- intersect(ml,m2))

[1] 64 74

> plot (datafr)

> points(datafr[outlier.listl,], col="green",

pch="+", cex=2.8)

T F
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Var
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Y 9 X 5w 90 ;0 045 oleosly joly &y blas puiled oo o asline jaboay
IS 50 jau0 cadle loolaiunl b &y bl L psled log i Uz 6ljls
LI PR AP IR cﬂjd
> (outlier.list2 <- union(mi,m2))
[1] 1 33 64 74 24 25 49

> plot (datafr)
> points(datafr[outlier.list2,], col="red", pch="x", cex=2.

o
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albtslecaaly Al 5, 53 lone S ) ol 5 o0l al o S
Qb b gaw 5l paS jasdin O god ahids S$ o JB> S1.00,5 0 duslis
Qi ;0 a5 00,5 o oolatwl 0uls S5 12 16Xl dewlxe (gl lOfactor() U
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J;Lsa )1)5 oéL&:...JIQJB.a k;:u ) bl cL.....:l:r.a

Density

librarv (DMwR)
irisdata? <~ iris[,1:4]
outlier.scores <- lofactor(irisdata2z2,
plot (densitv(outlier.scores))

k=6)

density.default(x = outlier.scores)

<

————

—_—

|
1.0

1.5 20

> outliersdata <- order (outlier.scores,
> print (outliersdata)

[1]

42 107

23 110 99 &3

25

> print(irisdata2[outliersdata,])
Sepal.Length Sepal.Width Petal.Length Petal.Width

42
107
23
110
99
63
25
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e go halas DIPIOt &l 51 oolial b 1, &y Loliis aalol o

number <- nrow(irisdata2)

labels <- l:number
labels[-outliersdata)] <- "."
biplot (prcomp (irisdata2), cex=.7,

xlabs=labels)

vVvVvVvVvYyY
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223 o plol Ja3s 90 Lol s3>l (sl Judos SO preopm() b YL oS o
IS 50 020 oo iales Lol 23> 90 5l eoliiwl LI, aesls  biplot() &b 4
slodls slagygiw 5l plaS™ o lp i 4 plaS 2 Y 5 X slajgme )
slabi wa slosls slagginw ablis 5l plaS 2 sl 20,5 (o0 S8 (o) 23,90

el 00 00l yiuled o9y Cudle O jqods &y bl

> pchdata <- rep(™.", number)
> pchdata[outliersdata] <- "+"
> col <- rep("black", number)
> col[outliersdata] <- "red"
> pairs(irisdata2, pch=pchdata, col=col)
2.0 a0 40 05 1.5 25
| | | | 1 | | | | 1
Sepal.Length |« ) o |8 [ ©
o Sepal.Width| |-~
g: i Sl
: T
2 ;.;;:“5 LR P
. Petal.Length #ils " - -
g - T o -
il (4L Petal.Width
S | agi s G| LR
L L L L T 1T 17T 1T 11
45 55 65 75 12 3 4 56 7

sy y80 (5B pusio dad > Oy (glmodly auseds : VY Y S




VA | ool 3LaST Julo
Gowaligs | solawl b &y 00ld ausds

Whb o ginade> slaie | colaiwl Oy blE  ais gly 5,50 o,
218,55 sl sladgs gud 0 a4 slaosls ol laools (gonaigs alawga
2 S Gl )0 b lp Wgbge 43,5 Jla 0 &y bl (lgrea
09,8 S ,0 a5 sleeols 0gd oo aislis DBSCAN lee L a5 I
Sl Jaie p ds 00,88 O ygod Cures p ddlaie SO 0 Mg oo (Al g
35S oo )l dsnl O)goa gl Blad sladst mee 4y 4T pleesls (il pl
5 k-mens ganadss by, 5l peized able Gl 4 Oy blE 9>
L adgs K ,0 beols g, ol 5l eoliiwl b .oges glolis ) &y bl olg5 o
ol 3 S Bgh e (Sampamds ASgE e 4 oyl avass )l solail
Sloodls g puled aulone |y aligm 55 0 Losls 12 0 alold nuilsd oo e al> o
009, ol (Jlis aalsl 1o o0 S Al 0 Oy bl laieas 1) alold -y iy oIl

Swsle,d o sdnlin |y k-means g, 5l eolaiwl b &y bl auis

datacenters <- kmeans.result$datacenters[kimeans.resultScluster, ]
datadistances <- sqgrt(rowSums|((irisdata2 - centers)"2))

outliers <- order (datadistances, decreasing=T)[1:7]

v vy

> print (outliersdata)
[1] 42 107 23 110 99 63 25
> print (irisdata2 [outliersdata,])
Sepal.Length Sepal.Width Petal.Length Petal.Width

42 4.5 2.3 1.3 0.3
107 4.9 2.5 4.5 X:7
23 4.6 3.6 1.0 0.2
110 7.2 3.6 6.1 2.5
99 5.1 2.5 3.0 1.1
63 6.0 2.2 4.0 1.0
25 4.8 3.4 1.9 0.2
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> plot (irisdata2[,c("Petal.Length", "Petal.Widch")], pch="x",
+ col=kmeans.resultScluster, cex=0.4)
> points (kmeans.result$centers[,c("Petal.Length”™, "Petal.Width")],
* col=1:3, pch=7, cex=1.7)
> points(irisdata2[outliersdata, c("Petal.Length"™, "Petal.Widcth")],
* pch="0", col=4. cex=1l.7)
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> fitt <- stl (AirPassengers, "periodic", robust=TRUE)
(outliers <- which(fittSweights<ie-8))
79 91 92 102 103 104 114 115 116 126 127 128 138 139 140

>

>
>
>
>
-
>

[1]

op <- par(mar=c(0, 4, 0, 3), oma=c(5, 0, 4, 0), mfcol=c(4, 1))
plot(fitt, set.pars=NULL)
2 <- fittStime.series
points(time (3) [outliersdata], 0.7%*3[,"remainder"] [outliersdata],
pch="+", col="red")
par(op)
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s=(b—a)/ max(a,b)

Silhouette plot of (x = mycluster2, dist = mydist)
n=150 3 clusters C;
Jooy| aveieq S

1: 50| 0.74

2: 621032

3: 38 050

I 1 I T | 1
0.0 0.2 0.4 06 08 10
Silhouette width s,

Average silhouette width : 0.51
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> data <= iris

> data$Species <- NULL

> (lkezeans.result <- kmeans( irisSSpecies, 3))

K-means clustering with 3 clusters of sizes 62, 50, 38

Cluster means:
Sepal.length Sepal.Widch Petal.length Petal.Widcth

1 5.901613 2.748387 4.393548 1.433871
2 5.006000 3.428000 1.462000 0.246000
3 6.850000 3.073684 $.742105 2.0710583
Clustering vector:

111 23 23222322233 3233222323323 232232
9] 28 2222232032321 2323222 ¥R A33
178 1213323323431 32333 38322 2RI

1389 2 31 3139133112333 33%312333313%3313272

Within cluster sum of squares by cluster:
[1] 39.82097 15.15100 23.87947
(between 55 / total S5 = £88.4 %)

Available componentcs:

[1] "cluster" "centers® “totss® "Withinss® “tot.withinss®
[6] "betweenss™ "size®" “"iter" *ifaulc”

> table(iris$Species, kmeans.resultScluster)

1 2 3
setosa 05 0
versicolor 48 0 2
virginica 14 0 36
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> plot(data[c("Sepal.lLength”™, "Sepal.Widtch")],
+ col = kmeans.result$Scluster)

> points (kmeans.resultScenters|[,c("Sepal.Length",

+ »Sepal.Width")), col = 1:3, Pch = 8, cex=2)
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k-medoids suuaiies

pam() &b ;1 eolaxul b 1, k-medoids souaiss el oo (s cpl )
Slass 45wl oo Sy j Clara() b 5l eoliiwl pules ), pamk() s
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> library(fpc)

> pamk.result <- pamk(data)

> pamk.resulténc

1] ‘2

> table (pamk.result$pamobject$clustering,
iris$Species)

setosa versicolor virginica
1 50 ;| 0
2 0 49 50
> layout (matrix(c(1,2),1,2))

> ploct (pamk.result$pamobject)
> layout (matrix (1))

Component 2
-1 0 1 2
1 1 1 1

-2
|

R gal5oals ] V€2

2 clusters C,

I I I |

32 10 1 2 3 4 00 02 04 06 08 10

Component 1 Silhouette width s,
Average silhouette width : 0.69

51 oslizwl L IriS osls dcgemmo (59, » k-medoids candded (jlsygas : A —F S5

pamk() &b
> pam.result <- pam(iris2, 3)

> table (pam.result$clustering, irisS$Species)

setosa versicolor virginica
1 50 0 0
2 0 48 14
3 0 2 36
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> layout (matzixi{c(l,2).1.2))
» plot (pam.resulct)
> layout (matzix(l))

clusplot(pam(x = iris2, k = 3)) Silhouette plot of pam(x = ir

n=150 .3 clusters C;
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Average silhouette width : 0.55
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g ool 1,8 aas™ glal o library(cluster) giwo 5l solaiu!

> idx <- sample(l:dim(iris)[1], 40)

irisSample <- iris[idx, ]

irisSample$Species <- NULL

hc <- hclust (dist (irisSample), method="ave")
plot (hec, hang = -1, labels=irisS$Species[idx])
rect.hclust (hc, k=3)

groups <- cutree(hc, k=3)
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library(fpc)

data <- iris([-5]

v <=~ dbscan(data, eps=0.42, MinPts=§)
table (vScluster, irisS$Species)

vVVvVvVVvVYVY

setosa versicolor virginica

0 2 10 17
1 48 0 0
2 0 37 0
3 0 3 33

> plot(v,data)
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> plotcluster (data, vScluster)
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> plot(v,data)
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Petal Width

Canl 0y a5 runify()

set.seed(435)

idx <~ sample(l:nrow(iris), 10)

nd <- iris[idx,-5)

nd <- nd + matrix(runif(10*4, min=0, max=0.2), nrow=1l0, ncol=4)
myPred <- predict (v, data, nd)

plot (data[c(l,4)], col=lsvScluster)

points (ndfc(1,4)], pch="*", col=l+myPred, cex=3)

table (myPred, irisS$Species[idx])

myPred setosa versicolor virginica
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D Home Marital Annual Defaulted d
Owner Status Income Borrower L’ 'I
1 |ves |Single [125k [No Home |* .
2 |No  |Married [100K [No Owner '
3 [No [singe |70k [Ne Yy oL 4
4 |Yes |Maried [120k [No NO MarSt
5 |[No Divorced | 95K Yes - Single, Divorced Married
6 |No Married |60K No —
7 |Yes Divorced | 220K No Income NO
8 |No [single |85k |ves = Bo’f/
9 [No Married | 75K No NO YES
10 [No Single [90K  |Yes '
\;5)'9-’1 ooly
o = r.a-)a e )1 Home Marital Annual Defaulted
1 Owner Status Income Borrower
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Home
Y7 Owner
NO

Single, Diorced wamed

< 80K > 80K
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S0 g (Gaiadiwd gl p co o cole 5l eolaul g party a1 solatul b
b olas Jiz G5l (Jle b Culed)s 5 03505 9,5 FPAMT dis b road

ool s o0 UL @ 1, 25w ol randomForest ai.,

ctree() xb 5l eoliiwl b puoal C3 50 o sk a5 ans oo olis Lise ol
[, 0ols degommo oyl L35> 003l [FIS 00ls dcgome (59, » PArtY atus ,o
Loyl (9, 51 45wl oo (Sis lez LIS 45 uoged o)Lol (e slofad 5o
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> set.seed(1234)

> var <- sample (2, nrow(iris), replace=TRUE, prob=c(0.7, 3))
> trd <- iris([var==],

> tad <- iris[var==2,])

> library(party)

> frml <- Species ~ Sepal.length + Sepal.Width + Petal.Length +

irisct <- ctree(frml, data=trd)
> table (predict(irisct), trdS$Species)

setosa versicolor virginica

zetosa 40 0 0
versicolor 4] 37 3
virginica 0 1 31

asle oyl (S Ctree() ab poleoe oyn ) Guoin @b
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&S0 S slp |, MaxDepth c MaxSurrogate . MinBusket.MinSplit
Olei b oo 0 S colu 4 215 puilys oo anlol [0 aules oo o0laiv] puonal
ol D1 C3 50 a9 ezl aelgd
> print (irisct)
Conditional inference tree with 4 terminal nodes

Response: Species
Inputs: Sepal.Length, Sepal.Width, Petal.Length, Petal.Width
Number of observations: 112

1) Petal.Length <= 1.9; criterion = 1, statistic = 104.643
2)* weights = 40
1) Petal.Length > 1.9
3) Petal.Width <= 1.7; criterion = 1, statistic = 48.939
4) Petal.Length <= 4.4; criterion = 0.974, statistic = 7.397
5)* weights = 21
4) Petal.Length > 4.4
6)* weights = 19
3) Petal.Width > 1.7
7)* weights = 32

plot (irisct)

Petal Length
p <0.001

<19 >19

Petal Width
p <0.001

<17 >1.7

Petal Length

p =0.026
<44 544
Node2(n=40) Node5(n=21) Node6(n=19) Node7 (n=32)
08 0.8 0.8 0.8 -
0.4 0.4 0.4 0.4
0 0 0 0 Ly
setosa setosa setosa setosa

II’iS GJI.) 4‘-3.05_{4 )J MCA.‘-L)) w;:\‘—ﬁ LJS..S
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> plot(irisct, type="simple")

Petal Length
p <0.001

<19 >19
(2 I
n=40 Petal Width
y=(1,0,0) p <0.001

> 1\_'(E
n=32
y=(0,0.031, 0.969)
5]
n=21 n=19

y=(0,1,0) |y=(0,0.842,0.158)

ITis 031y degoone )3 paoual B3 pawyi 1 0 -0 S

ol ool &) Jilsaias tuled S 205 2 sl lawax Jloges YU US4 50
PY Cdle Ojgods o K0 0 &S cul co o sl slad (o adlie
Y=(emar) o N=Fx Sk LY o e glpciond oibindld L85 8 s cola S
Lo, T doniaS” sl Shis, B smtls sy o alins s A8 Canil 881 2 08 i
ol S 38 ol al> o cplilas bl o0 SETOSA iy sl WS 4 Blae

Dbl co Cund glroslo viejls

> tep <- predict(irisct, newdata = tsd)
> table(tsp, tsdS$Species)

tsp setosa versicolor virginica
setosa 10 0 0
versicolor 0 12 2

yirginica 0 0 14
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Gl oaisS s Joe SO el jshaieas aslsl o random-Forest a,
&b Glp Codgame g0 .l a8 5 13 oolaiulsge Iris ooy dcgazxs
polie b slaools wilgi god i ol aSul gl wo,ls 34> randomForest()
isled JooSS s ay cyols 51 8 1) ools by 515,15 g duled gm0 1) 009800
Wb o mhaw YY 0,5 ganaiws ;lgi oo a5 b olaad iSTos 4yl pgo
8 oolwls jge aay g howd b ol maw YY 51 o b plocuegas
slcforest() &b 5l eolal Bolay JKix 5l eolatnl glp oKl 06,5
acgozms dalol jo .0l cod Zalaw ;0 Codguzs gl ko a5 Wl e party 4l

sosls g soy0 Voo ol ij90] (slaosls dcgeme ) g0 4 ol Iris sols

30,5 o0 el Juoy0 Ve foldh Cuns

> var <- sample (2, nrow(iris), replace=TRUE, prob=c(0.7, 0.3))

> trd <- iris[var==1,]

> tad <- iris[var==2,]

> library(randomForest)

> X <- randomForest (Species ~ ., data=trd, ntree=100, proximity=TRUE)
> table (predict(x), trd$Species)

setosa versicolor virginica

setosa 33 0 0
versicolor 0 32 3
virginica 0 2 35

' Random Forest



> print (x)

Call:

| R g eols | V1Y

randomForest (formula = Species ~ ., data = trd, ncree = 100,

proximity $§

Type of random forest: classification
Number of trees: 100

No. of variables tried at each splic: 2

OOB estimate of error ratce: 4.76%

Confusion matrix:

setosa versicolor virginica class.error

setosa 33 0 0 0.00000000
versicolor 0 32 2 0.05882353
virginica 0 3 35 0.07894737
> attributes (x)
$names
[1] "call"™ "type” "predicted” "err.rate”
[5S] "confusion™ "votes™ "oob.times" "classes™
[9] "importance™ "importanceSD" "localImportance” "proximity"
[13] "ntree" mcry” "forest" nyt
[17]) "test” "inbag" "terms"

S$class

[1] "randomForest.formula"™ "randomForest"

el e 7 eailed oo LS50 5l galie Slaws L 1) Uas auo o ol 5l am

> plot (x)

Error

0.04 0.08

0.00

trees

olas JSin o las 3015 -0 JS5
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varlmpPlot() s importance() wxls &,k ;l Wl o b xie Cosal

> importance(rf)
MeanDecreaseGini
Sepal.Llength 5.672861
Sepal .Widcth 1.528480
Pecal.length 26.291115
Petal.Widch 35.764210
> varlmpPlot (rf)
rf

Petal Width °

Petal.Length o

Sepal Length o

Sepal Width o

T T T 1 1 1 T I

0 5 10 15 20 25 30 35

MeanDecreaseGini
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b zls s wo S Siulojl cuns slaosls (g5, » (Bolai iz cole culgdy
ail> e ol 0030, w,,» Margin() &b 5 table() &b ;5 solaxu!
A s Sl WS o sl Ty a5l cal Ol ool S (sl
(Saos sline & Cue 4t cple O)lie 4 el S0 SledS (s 51,

Lol o

> importance (x)

MeanDecreaseGini
Sepal.Length 5.672861
Sepal.Width 1.528480
Petal.Length 26.291115
Petal.Width 35.764210

> varImpPlot (x)

Petal. Width o
Petal Length o
Sepal.Length o

Sepal Width °

T T T T T T T T
0 5 10 15 20 25 30 35

MeanDecreaseGini
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' gem )
Olsie b Ysane a8) Jitus glopine | ol oils glize 4 (ygems 5,
ol aisly slo ynie o i Sl (Wgd oo Al oaisS o jin

B> a5 )

ot Sl sht b SO L Rl sosie Sl el O )le as e S
Ol Bl Y g 00l i S b XIS plaS e 5 SKE 50 leeasss

Wl oo BoaisS oo i
y=C- +CYX) + CYXY + -+ - + ckxk
Jolds a8 ol i 5l slosls 59, 2 IM() &b 51 s g5, 15 Jle o
laools ! o .l sus ooliatwl ol oo Yo VY JIY A Jlo 51T CPI o500

Dlei oo 88! 1, oyie AXIS() b .l 00 mamn )i g Ol

> y <- rep(2010:2012, each=4)

> q <- rep(l:4, 3)

> cpi <- c(162.2, 164.6, 166.5, 1€66.0,

+ 166.2, 167.0, 168.6, 169.5,

+ 171.0, 172.1, 173.3, 174.0)

> plot(cpi, xaxct="n", vylab="cpi", xlab="%")

> axi=s (1, labels=paste(y,dq,sep="q"), at=1:12, las=3)

' Regression
" Consumer Price Index
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> cor(y,cpi)

[1] 0.9096316

>

> cor(q,cpi)

[1] 0.3738028

>

> £ <- 1lm(cpi -~ ¥y + q)
> X

Call:
ilm(formula = cpi ~ v + q)

Coefficients:
(Intexrcept) b4
-7652.262 3.887

1.167
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> (cpi2011 <- fitScoefficientslf1l]]

+ + fitScoefficients[[2]]*2011 + fitScoefficients[[3]]1*(1:4))
numeric(0)

> attributes (f)

$names
[1] "coefficients™ "residuals"™ "effects"™ "rank"
[5] "fitted.values™""assign" "qr® "df.residual”
[9]) "xlevels”™ “call™ "termsa”™ "model"™
Sclass
[1] Imu
> fScoefficients
(Intercept) Y q
-7652.262500 3.887500 1.166667
> residuals(f)
1 2 3 4

-0.57916667 0.65416667 1.38750000 -0.27916667

S 6 7 8
-0.46666667 -0.83333333 -0.40000000 -0.66666667

9 10 11 12
0.44583333 0.37916667 0.41250000 -0.05416667

> summary(f)

Call:
Im(formula = cpi ~ y + q)

Residuals:
Min 1Q Median 3Q Max
-0.8333 -0.4948 -0.1667 0.4208 1.3875

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -7652.2625 519.1706 -14.739 1.31e-07 #*%**
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> plot(f)
Residuals vs Filled Normal Q-Q
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> library(scatterplot3d)
> 83d <- scatterplot3d(v, g, cpi,
highlight.3d=T, type="h", lab=c(2,3))

> s33dS$plane3d(f)
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dl3 <- data.frame (y=2013, g=1:4)
cpil3 <- predict(f, newdata=dl3)
st <- c(rep(i,12), rep(2,4))

vVVvVvyvy

xlab="", pch=style, col=style)

> axis(l, at=1:16, las=3,

plot(ci{cpi, cpilld), xaxt="n", ylab=%"cpi®,

+ labels=c (paste(y,q,sep="q"), "2013ql",

#2013g2", "2013g3"™, "2013q4"))
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23 lift 5 confidence support Jels

AL B g A slag, g o Jels a5 04140 5l saus,0 : Support
bl oo 55 B olag, Jels a5 A sl 5l 89,150 2,0 : Confidence
Qb e B ol a5 s0,l50 ,0 percentage « confidence co..s: Lift
t dwles oo oadlive |y YU o lge 5l plaS o Jge )8 IS aslsl jo

support(A = B) = P(A U B)

P(A) /confidence(A = B) = P(B|A) = P(A U B)

P(A)P(B) / P(B) = P(A U B) /lift((A = B) = confidence(A = B)




ALY IEWEWPIPICIVIE

Titanic ools ac gozxo

Sl b sam o> Jga> Jols dataset a0 Titanic osls acgome
Odle 005 5 G oz tladxl aid ol ol dles I ead 4o
Sriie 58 Syl JSB a1 mosls (el aelgd (Al Jopeus (1 Sl o0
Al e 08 S saipolis HJlaw jo dS wleoges s titanic.raw el 4
>::;;;T?;:2?c;:2, 1:2, 1:2] 0035 00 0 17 0 118 154 ...

- attr(*, "dimnames")=List of 4
..$ Class : chr [1:4] "1stc™ "2nd" "3rd"™ "Crew"”

«s$ Sex : chr [1:2]) "Male®™ "Female"
«+$ Age t chy [1:2] *Chila® "Adulc®
.«$ Survived: chr [1:2] "No" "Yes"”

>

> dataframe <- as.data.frame (Titanic)

> head(dataframe)
Class Sex Age Survived Freq

1 1st Male Child No 0

2 2nd Male Child No ]

3 3xd Male Child No 35

4 Crew Male Child No ]

5 l1st Female Child Mo 0

€ 2nd Female Child No 0

> tr <- NULL

> for(i in 1:4) {(tr <- cbind(tr, rep(as.character (dactaframe([,i]), dataframe$F$

> tr <- as.data.frame(tr)

> names (tr) <- names (dataframe) [1:4]

> dim(trx)

[1] 2201 <

> str(tr)

‘data.frame’: 2201 obs. of 4 variables:

$ Class 3 Factor w/ 4 levels "lst”,"2nd”,"3xd",..: 3 3333333233 ...
$ Sex : Factor w/ 2 levels "Female”", "Male™: 2 2 22222222 ...
§$ Age : Factor w/ 2 levels "Adult®,"Child": 2 2 2 2 2 2222 2

$ Survived: Factor w/ 2 levels "No","Yes™: 1 1 11111111...
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> head(tr)
Class Sex Age Survived

1l 3rd Male Child No
2 3rd Male Child No
3 3rd Male Child No
4 3rd Male Child No
5 3rd Male Child No
6 3rd Male Child No
>

> summary(tr)

Class Sex Age Survived
ist 325 Female: 470 Adulc:2092 No :1490
2nd :285 Male :1731 Child: 109 Yes: 711
3rd :706
Crew:88

g Al e 0,8 SO s ylis ol 5l w8 a8 o by slools acgaze Lo V>

ozl aslgd gl
ol Aelgd e 9 00,5 dnloe (6,0,55 3190 (sl 1, SDLales o )9Sl )
3,50 Omon ys Arules aey (o apriori() wb oS oo 2l 5l gl 5,
aS" ol oo ECLAT o, o3l ozl aslB [iglS (sl (6,500 oo ,95d1 .aily oo

o3litul b o598 ol e oo (s 9 00905 I 1) 5lem atss b 3)lge
Al oo e yiwd BB atws les jo eclat() b ;)

ey APrIOri() &b 5l ooliwl b 1) cel aelgd 29lS 5 Jls o

\) supp=-,), Y) conf=- A, and ¥) maxlen=\ -

' Association rule mining
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> library(arules)
> ra <- apriori(tr)

Parameter specification:
confidence minval smax arem aval originalSupport support minlen maxlen
0.8 8.1 1 none FALSE TRUE 0.1 1 10
target ext
rules FALSE

Algorithmic control:
filter tree heap memopt load sort verbose
0.1 TRUE TRUE FALSE TRUE 2 TRUE

apriori - find association rules with the apriori algorithm
version 4.21 (2004.05.09) (c) 1996-2004 Christian Borgelt
set item appearances ...[0 item(s)] done [0.00s=].

set transactions ...[10 item(s), 2201 transaction(s)] done [0.00s].
sorting and recoding items [9 item(s)] done [0.00s].

creating transaction tree ... done [0.00s].

checking subsets of size 1 2 3 4 done [0.00s].

writing ... [27 rule(s)] done [0.00s].

creating 54 object . done [0.00s].

e

dale B o odlice | culiz] uinl cemmil aelgd g s o

> inspect (rules.all)

lhs rhs support confidence lifc
1 I} => {Age=Adult} 0.9504771 0.9504771 1.0000000
2 {Class=2nd} => {Age=Adulct} 0.1185825 0.9157895 0.9635051
3 {Class=lst} => {Age=Adulct} 0.1449341 0.9815385 1.0326798
4 {Sex=Female} => {Age=RAdulc} 0.1930940 0.9042553 0.9513700
5 {Class=3rd} => {Age=Adulct} 0.2848705 0.8881020 0.9343750
6 {Survived=Yes} => {Age=Adult} 0.2971377 0.9198312 0.9677574
7 {Class=Crew} => {Sex=Male} 0.3916402 0.9740113 1.2384742
8 {Class=Crew} => {Age=Adulct} 0.4020900 1.0000000 1.0521033
9 {Survived=No} => {Sex=Male} 0.6197183 0.9154362 1.1639949
10 {Survived=No} => {Age=Adult} 0.6533394 0.9651007 1.0153856
11 {Sex=Male} => {Age=Adult} 0.7573830 0.9630272 1.0132040
12 {Sex=Female,

Survived=Yes} => {Age=Adult} 0.1435711 0.9186047 0.9664669
13 {Class=3rd,

Sex=Male} => {Survived=No} 0.1917310 0.8274510 1.2222950
14 {Class=3rxd,

Survived=No} => {Age=Adult} 0.2162653 0.9015152 0.9484870
15 {Class=3rd,

Sex=Male} => {Age=Adulct} 0.2099046 0.9058824 0.9530818
16 {Sex=Male,

Survived=Yes} => {Age=Adult} 0.1535666 0.9209809 0.9689670
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17 {Class=Crew,

Survived=No} => {Sex=Male} 0.3044071 0.9955423 1.2658514
18 {Class=Crew,

Survived=No} => {Age=Adult} 0.3057701 1.0000000 1.0521033
19 {Class=Crew,

Sex=Male} => {Age=Adulct} 0.3916402 1.0000000 1.0521033
20 {Class=Crew,
Age=Adult} => {Sex=Male} 0.3916402 0.9740113 1.2384742

21 {Sex=Male,

Survived=No} => {Age=Adult} 0.6038164 0.9743402 1.0251065
22 {Age=Adult,

Survived=No} => {Sex=Male} 0.6038164 ©0.9242003 1.1751385
23 {Class=3rxd,

Sex=Male,

Survived=No} => {Age=Adult} 0.1758292 0.9170616 0.9648435
24 {Class=3rd,

Age=Adulct,

Survived=No} => {Sex=Male} 0.1758292 0.8130252 1.0337773
25 {Class=3xd,

Sex=Male,

Age=Adult} => {Survived=No} 0.175829%92 0.8376623 1.2373791
26 {Class=Crew,

Sex=Male,

Survived=No} => {Age=Adult} 0.3044071 1.0000000 1.0521033
27 {Class=Crew,

Age=Adulct,

Survived=No} => {Sex=Male} 0.3044071 0.9955423 1.2658514
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> r <- aprioriitr, contrel = list(verbose=F),
+ parameter = list(minlen=2, supp~0.005, conf=0.8),
+ appearance = list(zhe=c("Survived=No", "Survived=Yes")

, default="1lhs"))
> gquality(r) <- round(quality(r), digits=3)
> rs <= sort(r, by="lift"®)
> inspect (xrs)

inhs rhs support confidence 1lift
1 {Class=2nd,

Age=Child} => {Survived=Yes} 0.011 1.000 3.096
2 {Class=2nd,

Sex=Female,

Age=Child} => (Survived=Yes) 0.006 1.000 3,096
3 ({Class=lst,

Sex=Female} => (Survived=Yes}) 0.064 0.972 3.010
4 (Class=lsc,

Sex=Female,

Age=Adult} => (Survived=Yes) 0.064 0.972 3.010
§ {Class=2nd,

Sex=Female} => (Survived=Yes) 0.042 0.877 2.716¢
6 (Class=Crew,

Sex=Female)} => (Survived=Yes} 0.009 0.870 2.692
7 {Clasa=Crew,

Sex=Female,

Age=Adult]} => {(Survived=Yes) 0.009 0.870 2.692
8 {Class=2nd,

Sex=Female,

Age=Adult} => (Survived=Yes) 0.036 0.860 2.663
9 (Class=2nd,

Sex=Male,

Age=jdult} => {(Survived=No} 0.070 0.917 1.354
10 {Clasa=2nd,

Sex=Male} => {Survived=No)} 0.070 0.860 1.271
11 {Class=3zd,

Sex=Male,

Age=Adult} => (Survived=No} 0.176 0.838 1.237
Id {Class=3xd,

aliwgdy 0acld 2 a5 all o ¢,0 0 O dae SUPPOIT e JBlas YL oS o
il 250 TV Conaz gl a5 00,5 0 (Slatiy 9,90 VY oo
sl ,Lae lift gconfidence Support ;jgen olo,las 5 ogdle .0il
ol ,o leverage 4 gini «conviction chi-square  s=es 5,50

a5l g 590 (6l lore 4y o yiwsd (6l il so oolinul LB la s
g5 oolazwl arules aw s interestMeasure()
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> subset.matrix <- is.subset (rs,
> subset.matrix[lower.tri (subset.
> rdnt <- colSums (subset.matrix,
> which (rdnt)
[1] 2 4 7 8
> rp <- rs[!rdnt])
> inspect (rp)
lhs rhs
1 {Class=2nd,
Age=Child} => {Survived=Yes}
2 {Class=lst,
Sex=Female} => {Survived=Yes}
3 {Class=2nd,
Sex=Female} => {Survived=Yes}
4 {Class=Crew,
Sex=Female} => {Survived=Yes}
5 {Class=2nd,
Sex=Male,
Age=Adult} => {Survived=No}
6 {Class=2nd,
Sex=Male} => {Survived=No}
7 {Class=3rxd,
Sex=Male,
Age=Adult} => {Survived=No}
8 {Class=3rd,
Sex=Male} =>» {Survived=No}

' Redundancy

Aleads Jap S8 lift e

ra)

matrix, diag=T)] <-

na.rm=T) >= 1

support confidence

0.011 1.000
0.064 0.972
0.042 0.877
0.009 0.870
0.070 0.917
0.070 0.860
0.176 0.838
0.192 0.827

NA

lifc

3.09¢6

3.010

2.716

2.692

1.354

1.27%

1.237

1.222
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- -

conf=0.2),

> ¥ <= apriori(ty,paramecer = Jist(minlen=3, supp=0.002,
+ appearance = lisc(rhs=c("Survived=Yes"),lhs=c("Class=1lst", "Class=2nd"
+* "“‘.as.zavd“ "3 s ks 14" "y mLAsiem sl PP ™

’ ~i888=3L ¢ "Age=Chil a®, Age=Adult®) ,default="none"),

> ra<- sort(r,
> inspect(rs)

lhs
1 {Class=2nd,
Age=Child}
2 {Class=lst,
Age=Child}
3 {Class=lst,
Age=Adulc}
4 {Class=2nd,
Age=Adulc)
5 {Class=3rxd,
Age=Child}
6 {Class=3rd,
Age=Adult)

control = list (verbose=t))

by="confidence")

-

-

-2

o

-2

-y

rhs

{Survived=Yes}

{Survived=Yes)

{Survived=Yes}

{Survived=Yes)

{Survived=Yes}

{Survived=Yes}

support confidence

.010904134

.002726034

.089504771

.042707860

.012267151

.068605179

1.0000000

.0000000

.6175549

.3601533

« 3417722

.2408293

lifc

.0956399

.0956399

-9117278

.1149048

.0580035

. 7455209
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> library(arulesvViz)

> plot(ra)

Scatter plot for 27 rules :
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> plot(ra, method="grouped")

Grouped matrix for 27 rules

£ L . uil e 3
Eisgs 838 8 s 238 3 size: support
o o~ 2~ 2 2 2 - 32 £ e
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> plot (ra, method="paracoord"”, control=list (reocxrder=TRUE))

Parallel coordinates plot for 27 rules

Sex=Male —
Survived=Yes -
Class=3rd
Sex=Female —
Class=2nd —
Class=1st
Survived=No —
Age=Adult -
Class=Crew -

Position
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> tsvar <- ts(1:30, frequency=1l2, start=c(2012,5))
> print(tsvar)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2012 1 2 3 - 5 6 7 8
2013 9 10 1y 12 13 14 15 16 17 18 195 20
2014 21 22 23 24 25 26 27 28 289 30
> str(tsvar)
Time-Series [1:30] from 2012 to 2015: 1 2 3 4 5 6 7

B9 10 ..
> attributes (tavar)

Stsp
[1)] 2012.333 2014.750 12.000

Sclass
[1] "ts"
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> plot (AirPassengers)
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> Var <- ts(AirPassengers, frequency=1l1l2)

> v <- decompose (Var)

> v§figure
[1] -24.748737 -36.188131 -2.241162 -8.036616 -4.506313
[6] 35.402778 63.830808 62.823232 16.520202 -20.642677
[11] -53.593434 -28.619949

> plot (véfigure, type="b", xaxt="n", xlab="")

> monthNames <- months (ISOdate(2011,1:12,1))

> axis(l, at=1:12, labels=monthNames, las=2)
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> £ <- arima(AirPassengers, order=c(1,0,0),

+ list (order=c(2,1,0), period=12))

> fore <- predict(f, n.ahead=24)

> # error bounds at 95% confidence level

> U <- foreSpred + 2*fore$se

> L <- fore$Spred - 2*fore$se

> ts.plot (AirPassengers, foreSpred, U, L, col=c(l,2,4,4),
+1lty = ¢(1,1,2,2))

> legend("topleft”, c("real”™, "future”, "ErrBound (95% Conf)"),
+ col=c(1,2,4), lty=c(1,1,2))
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' autoregressive moving average
" autoregressive integrated moving average
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> library(dtw)
> idx <- seq(0, 2*pi, len=100)
> vl <- sin(idx) + runif(100)/10
> v2 <- cos(idx)
> align <- dtw(vl, v2, step=asymmetricPl, keep=T)
> dtwPlotTwoWay(align)
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' Euclidean distance

" Manhattan distance

" Maximum norm

* Hamming distance

° Dynamic Time Warping
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library(dtw)

idx <- seq(0, 2*pi, len=100)

vl <- sin(idx) + runif(100)/10

vZ <- cos(idx)

align <- dtw(vl, v2, step=asymmetricPl, keep=T)
dtwPlotTwoWay(align)
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set.seed (6218

number <- 10

samp <- sample(1:100, number)

idx <- c(samp, 100+samp, 200+samp, 300+samp,
400+samp, 500+samp)

sample2 <- scidx,]

observedLabels <- rep(1:6, each=number) 3
hcvar <- hclust (dist (sample2), method="average®™)

plot (hcvar, labels=observedlLabels, main="")

rect.hclust (hcvar, k=6)
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dist(sample2)
hclust (*, "average")
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> mvar <- cutree (hcvar, k=6)

> table (observedLabels, mvar)
mvar

observedLabels 1 2 3 4 5 6
110 0 O O O O
2 1 &€ 21 @ 0
3 0 0 0 010 O
4 0 0 O O O 10
5 0 0 0 010 0O
6 0 0 0 0 010
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> library(dtw)
> distMatrix <- dist (sample2, method="DIW")
> hcvar <- hclust (distMatrix, method="average")
> plot (hcvar, labels=observedLabels, main="")
> rect.hclust (hcvar, k=6)
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> mvar <- cutree (hcwvar, k=6)
> table (obzervedlabels, mvar)
mvar

observedLabels 1 2 3 4 5 6
110 O O O O 0O
Z B 7T 3 6 0 09
3 0 0 010 0O O
4 8 9 0 8 7T 3
5 2 8 O 8 8 B
€ 0 0 0 ©o 0O 10
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' Singular Value Decomposition

" Discrete Fourier Transform

" Discrete Wavelet Transform

* Piecewise Aggregate Approximation
° Perpetually Important Points
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> cid <- rep(as.character(1:6), each=100)
> nv <- data.frame (cbind(cid, sc))
> library(party)
> ct <- ctree(cid ~ ., data=nv,controls =
+ ctree_control (minsplit=30, minbucket=10, maxdepth=S5))
> pcid <- predict (ct)
> table (cid, pcid)

pcid
cid 1 2 3 4 5 6

1 97 0 0 0 0 P |

2 1 93 2 0 0 4

3 0 0 96 0 4 0

- 0 0 0 100 0 4]

5 4 0 10 0 86 0

3] 0 0 0 87 g 13
> (sum(cid==pcid)) / nrow(sc)
fi1 0.8083333

> plot(ct, ip_args=list (pval=FALSE), ep_args=list (digitas=0))
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library(wavelets)

Wtv <- NULL

for (i in 1l:nrow(sc)) {a <- t(sc[i,])

Wwt <- dwt(a, filter="haar", boundary="periodic")

WLV <- rbind(wtv, unlist(c(wtEW, wtEV[[wtElewvel]ll)))}
Wtv <- as.data.frame (wtv)

WtSc <- data.frame(cbind(cid, wtv))

ct <- ctree(cid ~ ., data=wtS5Sc,controls = ctree_ control
(minsplit=30, minbucket=10, maxdepth=35))

pcid <- predict(ct)

table (cid, pcid)

pcid
eid 1. 2 3 4 5 B
197 3 0 0 0 0
2 199 0 0 0 O
3 0 081 019 0
4 0 0 063 a 37
5 0 016 0 84 O
6 0 0 0 1 0 99
(sum (cid==pcid)) nrow (wtSc)

>

[1] 0.8716667
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> plot(ct, ip args=list (pval=FALSE), ep arges=list (digitas=0))
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1930 Gestalt theory anthropology
Field theory, Warner,
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1 \\ Barnes, Bott, Nadel
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Social network analysis
(Scott 1991, 7)
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' Structural equivalence

' Structural
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" Regular

" adjacency matrix
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A B C D = F G H

1 a b c d e f g

2 |a 0 1 0 1 0 3 0
3 b 1 0 1 1 0 1 0
4 ¢ 0 1l 0 0 0 0 0
S |d B 1 0 0 1 0
6 e 0 0 0 1 0 1 0
7 |f 1 1 0 5 | 1 0 1
8 g 0 0 0 0 0 1 0

S yglrs Ly yile B H3 Wodld acgesms 31 Jlio 1 Ve =Y S
903405 3,lg 1, osls 1l wuiles o igraph a5l 55 slaas ;1 eolazul L
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> library(igraph)
> file=read.csv(file.choose () ,header=TRUE, row.names=1, check.names=FALSE)
> matr=as.matrix(file)

> graph
IGRAPH UN-- 7 10 --
+ attr: name (v/c)
> matr

23732 23778 23824 23871 58009 58098 58256
23732 0 3 0 1 0 X
23778
23824
23871
58009
58098
58256

O K O K O
O OKKMEO
00000 R
O KHOOR
O K OoOKOOD
(=T =
O OODOO0O
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> library(statnet)

> evar=read.csv(file.choose () ,header=TRUE,
row.names=1, check.names=FALSE)

> matr2=as.matrix (evar)

> net=network(matr, matrix.type="adjacency",directed=FALSE)
> net
Network attributes:
vertices = 7
directed = FALSE
hyper = FALSE
loops = FALSE
multiple = FALSE
bipartite = FALSE
total edges= 10
missing edges= 0
non-missing edges= 10

Vertex attribute names:
vertex.names

No edge attributes

> matr2
abcdefg
aginpiloiln
b1 011610
c 0100000
4.2 1. 00 3 30
eD0O0C1010
£+ 6631 %03
g000O0O010
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> A=c(1,1,0,0)

> B=¢(1,0,1,0)

> C=¢c(1,0,1,0)

> D=c(0,1,0,1)

> E=¢c(0,0,1,1)

> bm=matrix(c(A,B,C,D,E),nrow=S, byrow=TRUE)

> dimnames (bm)=1ist (c("A", "B", "C", "D" "E"), !
c("Groupl®™, "Group2”, "Group3®, "Group4"))

> bm
Groupl Group2 Group3 Group4

A 1 1 0 0

B ¢ L 0 - | 0

C 1 0 i 0

D 0 1 0 1

E 0 o b} 1

> bg=graph.incidence (bm)

> V(bg) $type
[1] FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE
> V(bg) $name
[1] HAH ﬂBﬂ l!cﬂ HDH HEI
"Groupl™ "Group2" "Group3"™ "Group4"

shapes=c ("circle", "circle"™, "circle","circle"™, "circle"™,
"square™, "square”, "square®, "square®)
labeldistances=c(0,0,0,0,0,0.6,0.6,0.6,0.6)

plot (bg, vertex.shape=shapes,vertex.label.degree=-pi/2,
yertex.label.disc-labeldiStances,vertex.color=V(bq)Scype]

+ VV +YV
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> pr=bipartite.projection (bg)

> pr

Sprojl

IGRAPH UNW- 5 7 ==

+ attr: name (v/c), weight (e/n)

$proj2
IGRAPH UNW- 4 4 --
+ attr: name (v/c), weight (e/n)

> get.adjacency(pr$projl, sparse=FALSE,attr="weight")

-

ABCDE
AO1110
B102021
€C32001
D1000O021
EO1110
> plot (prS$projl, edge.width=E (prfprojl) Sweight~2,
+

gdqe.colo:-“black“,vertex.label-V(p:Sprojl)Sname)

IS 01y ol BILF a8 00y ,8 ool Lac! 29,500 (o yile YU oS axkd o
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Node-level index statnet igraph
degree degree() degree()
betweenness betweenness() betweenness()
power (Bonacich 1987) bonpow() bonpow()
closeness closeness() closeness()
eigenvector centrality evcent() evcent()

flow betweenness flowbet() N/A

graph centrality (Harary) graphcent() N/A

information centrality infocent() N/A

load centrality loadcent() NIA

prestige prestige() N/A

stress centrality stresscent() N/A

reach see codes below | see codes below
distance-weighted reach see codes below | see codes below
alpha centrality N/A alpha.centrality()
Kieinberg's authority score | N/A authority.score()
Kieinberg's hub score N/A hub.score()
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> file=read.csv(file.choose () ,header=TRUE, row.names=1
,cCheck.names=FALSE)

> matr=as.matrix(file)
> gr=graph.adjacency(matr, mode="undirected”,

weighted=NULL, diag=FALSE)
> plot.iq:aph{g:)

igraph @ » @jglxe L ple 815V -V S
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> plot.igraph(gr,layout=layout.circle)
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> lvar=matrix(c(1,2,3,4,5,6,7, 1,2,3,4,5,6,7) ,ncol=2)
> plot.igraph(gr,layout=lvar, edge.curved=TRUE)
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> plot.igraph(gr,vertex.label=V(gr)S$name, vercex.size=25
+ s Vertex.label.color="red", vertex.label. font=2

+ ;Vvertex.color="green”, edge.color="black"”)
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library(statnet)

file=read.csv(file.choose (), header=TRUE

matr=as.matrix(file)

row.names=1, check.names=FALSE)

vVvvVvVVvVYvY

netw=network (matr matrix.type="adjacency",directed=FALSE)

gplot (netw)

statnet aiw » Ojglxo L yile BI,5 VA=Y S
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> gplot (netw, gmode="graph")

statnet diw ;0 Ojglre s yle 8IS 3 b Jb cps Bls VA=Y S

Salad w3 colosld e alliids |y ki jgme B3 555 55 kel

> gplot (netw, gmode="graph",mode="circle")
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> gplot (netw, gmode="graph", mode="mds")
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..\.MJLGA | dastie O 9o 61)1‘3 RO PR oﬁ‘oé Ccsv ‘...JE o as

A B
1 ID type
2 a F
3 b F
4 c F
5 d M
6 e M
7 f M
8 g M

Oluogas | g (glodly LB YY =Y S

Oyg0d Bk ol 1) abl oo G Ciho lylo oS baasein ol 5l plas ;o
O yglme e yile (pl 99,9 55 oS axkad (0. 0503 0l D jglxe e yile S
Al ooiiali Ty fiils

A B C D E F G H

1 a b c d e f g

2 a 0 1 0 1 0 1 0
3 b 1 0 1 1 0 1 0
4 c 0 1 0 0 0 0 0
5 d 1 1 0 0 1 1 0
6 e 0 0 0 1 0 1 0
7 |f 1 1 0 1 1 0 1
8 g 0 0 0 0 0 1 0

& pgloe g ile (slosls B 1 YY -y S5
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library(igraph)
> file=read.csv(file.choose () , header=TRUE,

v

row.names=1, check.names=FALSE)

> matr=as.matrix(file)
> netw=graph.adjacency (matr,mode="undirected",

weighted=NULL,diag=FALSE)

> Vinetw) $name
[1] nau ﬂbﬂ ICH lldﬂ llell Hf" "g”

m“joawajtﬂljag‘a}did‘fb}ffw - U‘ﬁ‘sox)d.gﬂo-)m'b
Bged laz 08 5l (oSS, b il oo (attiv Sz slyls a5 Hlao )5

> var=read.csv(file.choose())

> Vinetw) Stype=as.character (varStype
(mactch (V(netw) $name, vars$iD) )

> Vinetw) S$type

[1] -Fu I!‘h -!‘- Q‘H- .H- -Hﬂ -H-

> Vinetw)$color=V (netw) Stype

> V(netw) $color=gsub ("F*, "green",V(netw) $color)

> Vinetw) $color=gsub ("M", "red”,Vinetw)$color)

> plot.igraph (netw, vertex.label=Na,
laycuct=layout.fruchterman.reingold)
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@ olael glilo baJb & jglme o ile )0 duimon 225 SIS 50 &5 b len
bl oo Sy g yhe l e

A B c D E F G H
1] a b c d e f g

2 a 0 a 0 1 0 9 1
3 b a 0 2 12 0 1 0
4 c 0 2 0 0 0 0 0
5 d 1 12 0 0 1 4 0
6 e 0 0 0 1 0 8 0
7 f 9 1 0 a 8 0 6
8 g 1 0 0 0 0 6 0

MBois sl b yglome o yile 031> degosro : YO -V IS5

odmlive 1) Jl38le 55 4y & jglme y yilo (ol 8959 0976 5 oS axkad )0

v

library(igraph)
> file=read.csv(file.choose () ,h header=TRUE,
row.names=1, check.names=FALSE)

V

matr=as.matrix(file)

> netw=graph.adjacency (matr,mode="undirected",
weighted=TRUE, diag=FALSE)

> summary (netw)

IGRAPH UNW- 7 11 --

attr: name (v/c), weight (e/n)

> E(netw) Sweight

2] 2 1 9 1 212 1 1 4 8 @
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Bl

> plot.igraph (netw,vertex.label=V (necw) $name,
+ layout=layout.fruchterman.reingold,
+ edge.color="black",edge.width=E (netw) $weight)

Mjs bbb Sglone uyile IS 1 Y5 -V S
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Vet | olainl ol aSesd Juloos

1| ID type
2 | a F
3 | b F
4 C F
S | d M
6 e M
7 | f M
8 g M

Mje b b Cjglne L ylo 4 by pe Cogas Cund 1YY Y S

Jolo lacogas gan b iz )3 9 O jslme (mpile Tl o5 oS aalad 5o
el wlhia &8, el ey izl 60 85 fibleg 43 Gt 3 ID
bl oo agline S

library(igraph)
file=read.csv(file.choose () ,header=TRUE, row.names=1, check.names=FALSE)
matr=as.matrix(file)
netw=graph.adjacency (matr, mode="undirected"”,weighted=TRUE, diag=FALSE)
var=read.csv(file.choose())

V(netw) $type=as.character (var§type [match (V(netw) $name, varsiD) ])
V(netw) $color=V (netw) Stype

V(netw) $color=gsub ("F", "green”,V(netw) §color)

V (netw) $color=gsub ("M", "red",V(netw) $color)

plot.igraph (netw, vertex.label=NA,6 layout=layout.fruchterman.reingold,
edge.color="black", edge.width=E (netw) §weight)
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> library(statnet)
> file=read.csv(file.choose (), header=TRUE,
+ row.names=1, check.names=FALS

> matr=as.matrix(file)

> netw=network(matr, matrix.type="adjacency”,directed=FALSE,
+ ignore.eval=FALSE,names.eval="value")

> summary (netw)
Network attributes:
vertices = 7
directed = FALSE
hyper = FALSE
loops = FALSE
multiple = FALSE
bipartite = FALSE
total edges = 11
missing edges = 0
non-missing edges = 11
density = 0.5238095
Vertex attributes:
vertex.names:
character valued attribute
7 wvalid vertex names
Edge attributes:
value:
numeric valued attribute
attribute summary:
Min. 1st Qu. Median Mean 3rd Qu. Max.
1.000 1.000 4.000 4,455 7.000 12.000

Network adjacency matrix:

abcdetfg
a 0021011
190312120190
c0100000
d1100110
e0001010
£1210110213
gloooo010
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> w=as.sociomatrix (netw, "value")
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W, gmode="graph", edge.lwd=netwiet'value')
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library(statnet)
file=read.csv(file.choose (), header=TRUE, row.names*1l, check.names=FALSE)
matr=as.matrix(file)

netw=network (matr,matrix.ctype="adjacency”,

directed=FALSE, ignore.eval=FALSE, names.eval="value")
var=read.csv(file.choose())
netwivi'type'=as.character (varStype [match (netwivi'vertex.names',vars$iD) ])
netwivi'color'=nectwivi'ctype’
netwivi'color'=gsub ("F",6 "green” necwivi'color')
netwivi'color'=gsub ("M", "red”, netwivi'color")

gplot (netw, gmode="graph", mode="fruchtermanreingold”, edge.lwd=netwtet'value’',
vertex.col=netwivi'color',vertex.cex=2,.8,vertex.sides=18

+ VVVVVY
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library(igraph)
graph=graph.formula (X~-+Y¥Y,6 ¥Y-+2)
layout=matrix(c(3,2, 1,0, 2,0),byrow=TRUE, nrow=3)

lot.igraph (graph, layout=layout, edge.color="red"”,
vertex.color="yellow"™, vertex.label=gc ("X", "Y" "2%) vertex.size=15,
vertex.label.cex=2, yertex.label.color="black", edge.width=3,

edge.arrow.size=1l,2,edge.arrow.widch=1.2)
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X
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s lod oanlice | Cawl 0050 ,5 6,53 CSV Cwo 8 b (slosls

. A B C D | E - G H

1 a b c d - f g

2 |a 0 4 0 1 0 9 1
3 b 4 0 2 12 0 1 0
4 c 0 2 0 0 0 0 0
5 d ;| 12 0 0 1 4 0
b e 0 0 0 1 0 8 0
ot 9 1 0 0 4 8 0 6
8 g 1 0 0 0 0 6 0
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> library(igraph)

> file=read.csv(file.choose() ,header=TRUE, row.names=1 ,
+ check.names=FALSE)

> matr=as.matrix(file)

> netw=graph.adjacency (macr,mode="directed",

+ weighted=TRUE, diag=FALSE)

> plot.igraph(netw,vertex.label=V(netw) $name,

+ layout=layout.fruchterman.reingold, vertex.label.color="black",

+ edge.color="black",edge.widch=E (netw) $weight/3,
+ edge.arrow.size=0.5)

Die sl sl @yglne s lo BI,S 2 YD =Y S
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library(statnet)
file=read.csv(file.choose () ,header=TRUE, row.names=1,
check.names=FALSE)

matr=as.matrix(file)
netw=network (matr, matrix.type="adjacency",
directed=FALSE, ignore.eval=FALSE, names.eval="value®)
w=as.sociomatrix (netw, "value")

W

a b c d e L g

O 4.0 0.0 1.0 0.0 5.0 0

4 0.0 0.5 15.0 0.0 0.5 0

g 0.5 0.0 0.0 0.0 0.0 0

Y 15.0 0.0 6.9 1.0 2.5 0

g 0.0 0.0 1.0 0.0 3.5 0

5 8.5 88 2:5 3.5 8.0 %

0 0.0 0:0 0.0 0:63.00

gplot (netw, gmode="digraph", edge.lwd=netwie%'value’,
label=netwivi'vertex.names', arrowhead.cex=l)

g
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library(igraph
files=read.csvifile.choose().header=TRUE,
row.names=1, check.names=FALSE)
matr=as.matrix(files)

netw=graph.adjacency (matr,mode="directed",
weighted=TRUE, diag=FALSE)

plot.igraph (netw, vertex.label=V (netw) $name,.
layout=layout.fruchterman.reingold,

vertex.label.color="black",edge.color="black",

edge.width=E (netw) Sweight/3,
edge.arrow.size=l, edge.curved=TRUE)
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4 A [ 8 | ¢ JT o [ | ¥
1 type asia africa europe America Australia
2 a 0 1 0 0 0
3 b 0 1 0 0 0
4 g 0 0 0 0 0
5 d 0 0 0 0 0
6 e 1 0 0 0 0
7 f 0 0 0 1 0
8 g 0 1 1 0 0
9 h 0 0 0 0 1
10 i 0 0 0 0 0
11 i 1 1 1 1 0
12 k 0 1 1 1 1
13 I 1 0 0 0 0
14 m 0 0 1 0 0
15 n 0 0 0 0 1
16 o 1 0 0 0 0
17 p 0 1 1 1 0
18 q 0 1 0 0 0

Lbd..;; L'Jt’-'l |.| Ia.JJ.a Lg].h)y.is nl).o..h & L'Jlf.!jﬁ_ ‘_g].mddﬁ L;!n.\lb dC gowe ! YA =Y JS::
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> library(igraph)
> var=read.csv(file.choose (), header=TRUE,

row.names=1,6 check.names=FALSE)
> varli=as . matrix(var)

> varl
asia africa europe America Australia

.n DO HMEUMDIPAQRDQAOD®P
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> var2=graph.incidence (varl)
> var3=bipartite.projection(var2)[[1]]
> plot (var3)
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> f=walktrap.community(var3)

> L

Graph community structure calculated

with the walktrap algorithm

Number of communities (best split): 6
Modularity (best split): 0.1424858
Membership wvector:
abcdefghiiklmnopg
11 4521136131213 211

30 A Ko a5 olro,S oud (0SS, o Olelaiz] cpl g 3

2y o0 5l B letzl S

> plot(f,var3,edge.width=E (var3) Sweight)
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Edge . Leading Eigenvector [Fast Greedy (ysxed (5,50 (sbapis,sX!
D80 oo shulai Betweenness

fi=fastgreedy.community (var3,weights=E (spp) Sweight)
f2=]leading.eigenvector.community (var3d)
f3=gdge.betweenness. community (var3,directed=FALSE, weights=E (var3) Sweight
l1=layout.fruchterman.reingold(var3)

par (mfrow=c(2,2))

plot (f,var3, layout=1, edge.width=E (var3) Sweight,main="Walktzrap”)

plot (f1l,var3, layout=]l, edge.width=E (var3) Sweight main="Fast Greedy")

plot (£2,var3, layout=l, edge.width=E (var3) Sweight,main="Leading
Eigenvector™)

plot(f3,var3, layout=1, edge.width=E (var3) Sweight,main="Edge Betweenness”)

V ¢+ VVVVVVVY

Walktrap Fast Greedy

Leading

Eigenvector Edge Betweenness
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> modularity(f)
[1])] 0.1424858
> modularity(£fl)
[1] 0.1255268
> modularity (£2)
[1] 0.1259452
> modularity (£3)
[1] 0.1424858
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library(igraph)

dat=read.cav(file.choose (), header=TRUE, row.names=1, check.names=FALSE)

m=as.matrix (dat)

R g5 oals | Yo4

I P

g=graph.adjacency (m,mode="undirected”,weighted=NULL,diag=FALSE)

out <- data.frame (V(g)Sname,

out

V.g..name degree.g. closeness.g. betweenness.g.
a 3 0.11111111 0.0
b 4 0.12500000 5.0
[ 1 0.07692308 0.0
d 49 0.12500000 1.5
e 2 0.09090909 0.0
f 5 0.14285714 8.5
g 1 0.08333333 0.0

plot.igraph(g)

degree (g) ,closeness (g) ,betweenness(g))
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library(tm)

library (Snowball(C)
librarvy (gdap)
librarv(qgdapDictionaries)
library (dplyr)

library (RColorBrewer)
library(ggplot2)
library(scales)

VY Yy eyYNy

3l oolatnl Liaigd oo (Sluctiy TM iy gy a5 siiun alises glools glgl
51 ool b cruiomed g 00ls golie ol Elgil auilys o gETSOUrCES() OS5 dnlad
rmlos oanlice |) mlie ol 4 bgs e e b glgil getReaders() b
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> library(tm)
> getSources|()

[1] "DataframeSource"™ "DirSource" "URISource"
[4] "VectorSource™ "XMLSource"

> getReaders|()

[1] "readDOC" "readPDF"

[3] "readPlain” "readRCV1"™

[S] "readRCVlasPlain" "readReut21578XML"

[7] "readReut2l1578XMLasPlain" "readTabular"™
[9] "readXML"

Slp As,50 sla bl 28,5 13 J=e file.path jgiws 5l eslaxwl b
iy adg (nl 0 BB O d9bse cdalin &5 ybles bl G5
22 45 abl oo TXT Wigy L (69l (5 )0 0015 £93 (e 9,10 9929 (595 e
9 9905 o Cupd ul 4 plgiee it sl )lBle 5 alewgas 1) (slosls g9

gai Jlael ol 595 215 65 e (sl ;33U s

> path <- file.path("d:/r"™, "root", "textfiles")

> path

[1] "d:/r/root/textfiles”

> length(dir(path))

[1] 5

> dir (path)

[1] "Data Mining.txt" "Network Data.txt" "pdftest.txt"
[4] "pgl00.txt™ "R mining 2.txt"
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> files <- Corpus(DirSource (path))

> files

<<VCorpus (documents: 5, metadata (corpus/indexed): 0/0)>>
> class(files)

[1] "VCorpus"™ "Corpus"

> class(files[[1]])

[1] "PlainTextDocument" "TextDocument"

> summary(files)

Length Class Mode
Data Mining.txt 2 PlainTextDocument list
Network Data.txt 2 PlainTextDocument list
pdftest.txt 2 PlainTextDocument list
pgl00.ctxt 2 PlainTextDocument list
R mining 2.txt 2 PlainTextDocument list

9> 2 Pnokn S S 4 ks sl te sl eesls (55lweslel (sl
S |y &g ool 5l S getTransformations() ab e ls sl

> getTransformations|()
[1] "removeNumbers"™ "removePunctuation” "removeWords"
[4] "stemDocument" "stripWhitespace"

OlFse 2595 Gk 5l sl 5l plaS s (glgioe d paiitine (o yuwd (1

> files <- Corpus (DirSource (path))
> inspect (files[3])

A5 50 Sbiwl (53, p calie oS Jlesl jglaieas tm_map() &b
6O)lge i 5 4 &b cpl 5l oolaiwl b 5 (slaaS axkad jo .00,F oo oolatul
Bi> ALl . g balols (ol SllS ¢ slacl ¢ o5 slcwdle oyaren

oty o 8 lastinl s (gobiwl 4y 5 wilonys 5
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> toSpace <- content_transformer (function
(X, pattern) gsub(pattezn, " *, x))
> files <- :m_xapif::es, toSpace, “/")
> files <~ tm map(files, toSpace, "@")
> files <~ tm map(files, toSpace, "\\ | ")
> files <- tm map(files, toSpace, "/ BI\\I"™)
> files <- tm map(files, content_ transformer (tolower))
> files <- tm map(files, removeNumbers)
> files <~ tm map(files, removePunctuation)
> files <- tm map(files, removeWords, stopwords(“english"))
> files <~ tm map(files, removeWords,c("department”™, "email
> files <- tm map(files, stripWhitespace)
> library(SnowballC)
> files <- tm map(files, stemDocument)

S5 g, 4 o jglaeas content_transformer(tolower)) «b
¢ oolael Bi>  jshiea, tm_map(docs, removeNumbers) .
laailis ¢ blas Bi> slaieas tm_map(docs, removePunctuation)
tm_map(docs, removeWords, stopwords ("english")) .
odalice |, OllS ol aslolys a7 solatuly 5 @l SlolS & B> jglatea
wale ) oo

tm_map(docs, removeWords, c ("department" , "email"))
tm_map(docs, stripWhitespace) . ol SllS Gi> jshiea
Oezed W08 oo oolaiul  JSlal glealols  Bis jglaiea
zlhoenl g olals jo Slol gladigus Bi> jslaia, sStemDocument
DS oo 1,8 colaivls jge OlalS 4l



> length(stopwords ("english"))

[1] 174
> stopwords ("english"™)

[1]
[6]
[11]
[16]
[21]
[26]
[31]
[36]
[41]
[46]
[51]
[56]
[61]
[66]
(71]
[76]
[e1]
[86]
[91]
[96]
[101]
[106]
[111]
[116]
[121]
[126]
[131]
[136]
[141]
[146]
[151]
[156]
[161]
[166)
[171)

Hiﬂ

"our"
"yours"
"his"
"herself™
"them"
"which"
"these"
"was"
"have"
"does"
"could”
"she's"
"you've™
ﬂheld'ﬂ
"you'll"”
"isn't"”
"haven't"
"won't"
"cannot™
"who's"
"where's"
"the"
"because"
"ﬂt"
"againstc"™
"before"
"from"
Honll
"further™
"when"
"any"
"most"
"nor"
”sol!

llmeﬂ'
"ours"
"yourself™
"himself"”
“it"
"their"™
"who"
"those”
"were"
"has"
ndid"
"ought”
"1t L] 3"
"we've®
"she'd"
"het'll"
"aren't"”
"hadn't"
"wouldn't"
"couldn't"™
"what's"
liwhyl 3"
"and"
nasn

"bY"
"between”
"after"™
uupn
"off"
"then"
"where"
"both"
"other"
"not"
"than"

l’myll
"ourselves"
"yourselves”
"she"
"itcs"
"theirs"™
"whom"
nmn

ﬂbell
"had"
"doing™
l!i L] ml!
"we're”
"they've™
Nwe L] d"
"she'll"
"wasn't"”
"doesn't™
"shan't"”
"mustn't”
"here's"™
"how's"
"butc"
"ontil®
*for"
"into”
T"above™
"down"
"over"
"once”
nwhyu
"each"
"aome"
"only"
"too"

R L a5 oals | YAV

"myself"™
llyouﬂ'
llhel’
"her"”
"itself”
"themselves”
"this"
nisn
"been"
"having"”
"would"
"you're”
"they're”
lli 1] dﬂ
"they'd"”
wetlle
"weren't"”
"don't"™
"shouldn't"
"let's"”
"there's"
lla'll

nirn
"while"™
"with"
"through"
"below"
Ninn
"under"
"here™
"how"
"few"
"such"™
IIOWn'l
"very"™

Nwell
"your™
Hhiml!’
*hers"
"they"
"what"
"that”
Tare®
"being"”
Hdoﬂ
"should"”
ﬂhe L] sﬂ
"itye”
"YCIU rqe
Lo S B
"they'll"
"hasn't"”
fdidn't"”
ﬂ'can L] tn
"that's"
"when's"
Nm"
Ror”
.Of"
"about”
"during”
Hto!l
"out"
"again”
"there”
"a11"™
"more"
Rnoﬂ
Hsmﬂ
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> dtm <- DocumentTermMatrix(files)

> dtm

<<DocumentTermMatrix (documents: 5, terms: 26447)>>
Non-/sparse entries: 32064/100171

Sparsity : 76%
Maximal term length: 73
Weighting : term frequency (tf)

> inspect (dtm[1:5, 1000:1005])
<<DocumentTermMatrix (documents: 5, terms: 6)>>
Non-/sparse entries: 10/20

Sparsity ~ L

Maximal term length: 16

Weighting : term frequency (tf)

> class (dtm)

[1] "DocumentTermMatrix"™ "simple triplet matrix"
> dim(dtm)

[1] 5 26447

> tdm <- TermDocumentMatrix(files)

> tdm

<<TermDocumentMatrix (terms: 26447, documents: 5)>>
Non-/sparse entries: 32064/100171

Sparsity : 76%

Maximal term length: 73

Weighting : term frequency (tf)
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> freq <- colSums(as.matrix(dtm))

> ord <- order(freq)
> freq[head(oxrd) )
pdftest.txt

R mining 2.txt Network Data.txt

1987 15105 36291
Data Mining.txt pgl00.txt
46677 480431

> freqg[tail (oxd)]
pdftest.txt

R mining 2.txt Network Data.txt

1987 15105 36291
Data Mining.txt Pgl00.txt
46677 480431
> head(table(freq), 15)
freq
1987 15105 36291 46677 480431
1 x| 1 : | 1
> tail (table(freq), 15)
freq
1987 15105 36291 46677 480431

1 1 1

: § 1

SllS g5 a5 SLlS o)l o removeSparseTerms() ab ;l eolacul b

> m <- as.matrix(dtm)

> dim(m)

[1] 5 26447
> dim(dtm)

[1] 5 26447

> dtms <- removeSparseTerms (dtm,

> dim(dtms)

[11] 5 284

> inspect (dtms)
<<DocumentTermMatrix
Non-/sparse entries:
Sparsity

Maximal term length
Weighting

.qyﬁljépi)ax;“aJBSQQY

0.1)
(documents: 5, terms: 284)>>
1420/0
0%
10

term frequency (tf)
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Ol |y LIS slaws JBlas b SLds findFreqTerms() oS ;5 oolazal b
Yo  Sieod yl5e b SldS findAsSSOCS a5l ooliwl b g 9905 oonlin

"dﬂy"
"function”™
= 1 2 g
*lord"”
"much"
"say"
"tell”
"twao"

corlimit=0.99)

> findFreqTerms (dtm, lowfreg=1000)
[1] "can" "come"™ "daca™
[8] “eye® "father"™ *firsc"™
[15] "hand"” "hath"™ "heart"
[22] "let™ "like" "look"
[29] "may" "mine” "model"
[36] "never”™ "now" "one™
[43] "sir"™ "gspeak"” "take"
[50] "thou" "time" wgia®
[57] "will"™ "word" "yec™
> findAssocs (dtm, "data",
data
queri 1.00
reduct 1.00
regress 1.00
applic 0.99

cleveland 0.99
techniqu 0.99

"duke"”
"give®
"king"™
"love™
"mustc™
"see"

"thee"
"upon™

"enter™
ngodn
"know"
"make"
"name"
Tset”
wthi™
"use”

s BB 5 oS 5l eolail b adjle 1) (1SS o iy a5 Gl gy

> freq <- sort(colSums(as.matrix(dtm)),
> head(freq,

will cthou
5712 5485

> wf <- data.frame (word=names (freq),

> head (wf)

word
will will
thou thou
thi thi
shall shall
lord lord
come come

14)

thi shall lord come

4032 3602

freq
5712
5485
4032
3602
3566
3322

*Lzhgsﬁ
decreasing=TRUE)
thee king good now si:
3566 3322 3178 3171 3027 2841 2801
fregq=freq)
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> library(wordcloud)
> set.seed(123)
> wordcloud (names (freq), freq, min.freq=100)
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> set.seed(142)
> wordcloud (names (freqg), freq, min.fregq=100, colors=brewer.pal(6, "Dark2"))
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