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1. ugasnsldiadasiiaaanlatl Google WORK (FORMS uaz SHEETS) lunsifumunudaya

2. usaImIlanidayaainsiinlay  Google éwm%’uﬁagaﬁﬁ‘i’mﬁﬂm FORMS UazAlaATen
Tadnavesnisdszananalag Google nnlang “A1sHNITBABIHEN”

3. uaeINMIiTayaaIn Google WORK andiamnzitiayansaidlasltlusunin R landniasiod

wislwdl AezARDANIION aﬁ@atﬁbmu W NRSuusuaLafY 2 n&jmﬁ”w t-test N3
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Wisuisudaiuannnin 2 ndueie One way ANOVA LAZMIINAREUAULANGTI2BIANND
1 (3 6 6

vaingudielaiaun’

4. liTayavas Weka dudnadnslusisluaalasldnmylianzi  Regression uaz Logistic
Regression lagdtanzialsldsuniy R

5. 1% Weka lun1avh data mining laslddayadaatnenes Weka uaziiamzilandiazinm
Prediction/Regression, Classification, Association, Clustering lagld Explorer Interface

6. WSnuiisumsienzilanduszian Classification @38 data set WauTa wazltnans algorithm

lagld Experimenter Interface
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n19 Install 1553 R wag Package RemdR

1. 11 download 1Usunsuf R Project http://www.r-project.org/

\8an Download R La2L8an CRAN Mirrors il Thailand

2. 13an Download R for Windows L&2L3an base ﬁ]zvl,ﬁ@wdzﬂ

Download R 3.4.3 for Windows (62 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

3. Lian Download R 3.4.3 for Windows 1# save Application 1 download (R-3.4.3-win.exe)

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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4. ¥nm7 run lUsunsu (install) Laanlwataasay default
5 setup - R for Windows 3.4.3 - X

Select Destination Location -
Where should R for Windows 3.4.3 be installed? “H

Setup will install R for Windows 3.4.3 into the following folder.

To continue, click Next. I you would like to select a different folder, click Browse.

(C:\Program Files\R\R-3.4.3 B

At least 1.2 MB of free disk space is required.

5. Select Components

1‘VTLE]’] 32-bit Files 8andWILLATOI 64 bits

ﬁ Setup - R for Windows 3.4.3 - >

Select Components

Which components should be installed? xﬁ

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

Custom installation ~
Core Files 83.7 MB
[l 32-bit Files 48.7 MB
64-bit Files 50.2 MB
Message translations 7.3 MB

Current selection requires at least 142.1 MB of disk space.

€
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6. LAANGNN default WAz Next IWIZUUAAAILESD
ﬁ Setup - R for Windows 3.4.3 -

Completing the R for Windows
3.4.3 Setup Wizard

Setup has finished installing R for Windows 3.4.3 on your
computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

£

Rx64 343

7. il Install Spusasusrvzlsng lonauaailisunsy R Uk Desktop
8. 1% double click lu/sunsuiivalgdin

lasida4 Install package Lﬁuﬁm%'mukkmﬁl,ﬂmzﬁ aNANIRDG

I@lell‘ﬁl Packages > Install package(s)

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA



R RGui (84-bit)
File Edit View Misc

BEEB0E
R

R version 3.4.3
Copyright (C) 201]
Platform: x86_64-

6

Packages Windows Help

Load package...

Set CRAN mirror...
Select repositories...
Install package(s)...
Update packages...

Install package(s) from local files...

ﬁ

| Computing

Type 'license()' or
Type
'citation()"'

Type 'demo()'
'help.starc()"’

Type "gi{()'

> |

9. L8an CRAN mirror
10. LRaN Packages 1% Remdr

TUUIENY

'contributors()"’

for some demos,

licence ()"

'help()"'

-
Question

@ Would you like to use a perscnal library instead?

I¥aau Yes

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
for distribution details.

R is a collaborative project with many contributors.
for more information and
on how to cite R or R packages in publications.

for on-line help, or
for an HTML browser interface to help.
to quit R.
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Question

Would you like to create a personal library
'CAUsers\TATSC\Documents/R/win-library/3.4'
to install packages into?

Yes Mo
b L]

32ULALYNANT download packages ¢4 § aLfAu|d

=) &’ (53
11. 1aan Packages > Load Packages fﬂ:mumgﬂ

¢

The following packages used by Rcmdr are missing:

sem, rmarkdown, rgl, multcomp, Imtest, leaps, colorspace,
aplpack

Install these packages?

Without these packages, some features will not be available.

Yes No
=
12. 1¥n@ Yes usana OK fald Install 9910 CRAN
& Install Missing Packages E@g
Install Packages From:
CRAN @
Local package directory i1 Specify package
(must include PACKAGES index file) directory:
Browse 1 b
| ok || canca | | Hep |

13. FfazlfiiananWn s8au download (&33 (3zUUAT download Y)n packages NF1Lilu)

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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4 v J v 1 1 v v
14. 118150052892 AURINE19 R Commander snansanasavlagautanaann Excel o lag'ly
U

ﬁLaJLL Data > Import data > from Excel

R R Commander — O X

File Edit Data Statistics Graphs Models Distributions Tools Help

New data set...
R 0o ata set| | [ View dataset  Model: |  <No active model>
Load data set...

R Script R Merge data sets...

fom te i, cipboar, or RL.

Data in packages [ from 5PSS data set...
Active data set > from SAS xport file...
Manage variables in active data set ¥ from SAS b7dat file...
from Minitab data set...
from STATA data set...

Output from Excel file... ¥ Submit

Messages

[2] WARNING: The Windows version of the R Commander works best under ~
RGui with the single-document interface (5DI):; see ?Commander.

15. WatanlFaulila R Commander waz RGui
{ o % oA . X o %
16. \adasmslranulng Waida RGui 9uanedad Load Package Remdr anlgsuiase

A a & o % e & aNy a A, a o o
WG 13h9NNNIRAAI6 91T Internet a9t bata3oalisunta R 7 install 3ausasual
Virtual Machine §#3un1adjua

€
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e

nlang  “msRniuvediaa” E”’?ﬁ?’ﬂ@‘fﬁﬁ”wm%"aaﬁaluﬂ'mﬁu'*ﬁaHmﬁlmﬁm’mmsﬁnmu
104484 lavld Google FORMS dauaailulnd Form uazfoyaanniinauuuuseuny asuaadly
W&  Form_Responses  lag Google szhiznanadayadnsieliaauaaslulug

Summary_Responses

msa‘i’mm%suﬁ'ayjaﬁm%’umﬁmﬁxﬁ

faanlddaeIoudayadniimilienzilassidudinaulaanning  Report_internship

° .. (Y A = o ° <& A
WazaN WS Form_Responses lau¥inns join 628 ID GaRfananmIvin ETL %Hisled udtitadann
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= [ aa
AN199N 1 ‘[ﬂiﬂﬁsqﬂﬂaﬂaﬂad “ﬂ']iﬁﬂ\?']%?ﬂﬂ\?%ﬂ(ﬂ”

Foduys fatuaeaauls fvedaauLly TAUMIIN
(Domain) (Measure)
ID TARHEG IR 4 wangave -
GENDER LN T8, REYI
GPA nIaLaaY 1.00-4.00
ORG SIZE | wwiauadasinsfningmu YWNALAN (HBBNI 15 A)
YWIANA (15 - 50 A)
pwalng) (11NN 50 Aw)
PAY Auiiedes Tailesuidoians
#aunin 100
100 - 200
201 - 300
301 - 400
41NN 400
DAYS SN TN 20 - 60
HOURS St lusfivinmn 130 - 500
CcP121, ..., mmjﬁlﬂu%wﬁﬁwm 1 -5 (%88 — 11N)
CP444
WSK1, ..., | anwiuazvinuelunisvinu | 4=6unn, 3=8, 2=1wunag,
WSK6 1=1ha8, 0=khaauIn
USK1, ., | sanwolfifavesurmInenas | 4=6un, 3=6, 2=thunas,
USK5 “Frinwrnsiesy’ 1=1ia8, 0=khaauIn
Letter lusbsasnsinau o=144, 1=8
Stamp lutsznuasuSen 0=144, 1=4
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Y (%] v
ITAUNIIINVIYDYA (Level of Measurement)

% A o A Aaa 6 . A a & A ' aa 3 dql’ (2 &
magamamuﬂimaLLa‘nmm@] (Attribute) 1’]'%]311Lﬂi"lz‘ﬁL‘Wﬂ%"lﬂ’]ﬁﬂ@l‘ﬂﬂﬁ]@ﬂﬂlulﬁQ{W]%WH

iU dayareInudszaunisia (measure) iuatnils

sraumyiaudaiu 2 szaulng 9 fe

1. ToyaiiguanumenIatayaiTInmn W (Qualitative data)

wisaanuiu 2 szauAa

Nominal iudayaiBanguniawmutnyaid 15w wa n3a Gender & 2 ngw/dn fa

Male w8z Female w38 118 Uaz Will9 LDuan

Ordinal Lﬂuiaﬂmﬁaﬂéjmmuﬁé'u@”u LT g@fﬁmiﬁﬂm 1#38 EDU 4 3 ngw/an R

° e a a a A a & o A& = Ao o °
dnifigies Wiggres gandidsygred wWuan sInsansauauane

Vl,‘ﬂfﬁd (@USunau 38 magnitude Wei L4l scale #3anIILIA)

2. TowmBaUTuni (Quantitative data) Aatayafifiddaiitas (F1wIuads udlunng

U3

wa o A&

U1 LWN

ndusrwanian) Iniheia (scale) wiaidu 2 szaue

| 3 ' = ' o [} IS 3 A = 6 & o
® |nterval Lﬂumagmm‘umo UAUILIA LDU AL Lﬂumagawimuguﬂaugsm an

Wula3asl81an193@Inen (psychological measurement) L@3addlagaun1uaINw

AaLAL TaRAUIAGIY 9 WIBLAIaINIA KPI 619 9

Ratio Lﬂuﬁagauuué’@mmu 1870 wazunLuiaIasdaIan1enIaAIn

(physical measurement) Miusna Haudduysniniagudur ildaan

wWisuiisudwasdaysuuudandmld wiw oy (@) din (n.) suge (Tu.)

RO

a v aa aa { ¥ &’ 1 o v
RUNHLAG I%ﬂﬁi'l Lﬂiﬁzﬁ“ﬂa&lﬂ'ﬂ%‘lﬁﬂ@] anmﬁlﬁaﬂlmwuaﬂﬂuaﬂwmmawaua 3
—_— U U U

FLAULYINTIA Aa Nominal, Ordinal, Scale (Interval/Ratio)

Measure lul1/5un3u SPSS, Excel, R, Weka Li114@3%

[

nominal ordinal Scale (interval/ratio)
SPSS nominal ordinal scale
Excel text text number
R character, factor character, factor numeric
Weka nominal nominal numeric

Workshop 1: ﬁ]dld‘;:@%’umﬁ'@‘*ﬂad"ﬁaga (Measure: nominal, ordinal, scale) A9 UANT19N 1
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aa a 4
AOALAZNIINNLA DY
aiid (statistics) iludiandudrndrwinldanngueneding iluquansmcvaingudiadng
(sample)
a IS o . A ' '
wAaas (parameter) Lﬂu@maﬂwmwmﬂsmm (population) Fa lainTuan

&0d (duailszunmean (estimator) vaIn1ALa03

Workshop 2: asiloudyansoiunuaiiduazinniiineidalul uszusasgasmadwinuasdaiia

(@adsaneol: X, SD, r, y, tudu)

o

aiid (Fyanwaliazgasnsdiwom) | windeed (Fyansol)

' a A
ANLRRNLHATD Mean

ANDUILUNINTIIN BID

Standard deviation

e a A€ Q Qs
ANRNUTEANDTAN awwu-ﬁ

#38 Correlation

o Q/ Q

NMSHIAFNAAIAIUAILLTLA LN

MudsiBigmansme: A1eud (Fwniaziauaz) n3a Frequency & percentage
n3N: nINWHS (bar chart) B3an31WWNe (pie chart)
(3 Aa Aa 1 1 A ' & & 6 v 1
awdadedSinm: dnand wazAimInTzane wiadesidulngdns 9 laud
Analy (Mean) wazdAdoIiUuN1a331% (Standard deviation)
ANTY3 1% (Median) U@ Interquartile Range (Q3 — Q1)
Andasifulng (Percentile) 619 ¢ 1w P10, P25=Q1, P50=Q2=Median, P75,
P90 LT uein

naw: Falasunsy (histogram) LAAINIIWANUA (distribution) VaiTayn I8
box plot (L8036 Q1, Q2=Median, Q3)
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Workshop 3: 13lUsunsu R midafididasduzaslang “nstnauvesiida” Tayaaglulne DataAl

uazaaul sl

1. Waldsunsy R lasauiianan

13

Ut desktop U119 %

2. L8an Packages > Load package (3Une) waalian Remdr (3d)

File Edit View Misc |Packages | Windows Help

R "oui (260 I

Load package...

ESCIBEE

R R Conscle

Set CRAM mirror...
Select repositories...

Install package(s)...
R wversion 3.1.2 # 9<(s)
Copyright (C) 201
Flatform: i38&6-w

Update packages...

Install package(s) from local zip files...

omputing

Type 'contributors()' for more information and

Type 'di()}' to gquit R.

> |

R is a collaborative project with many contributors.

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

'citation()' on how to cite R or R packages in publications.
Iype 'demo()' for some demos, 'help()' for on-line help, or
'help.=tart () ' for an HTML browser interface to help.

-

Select one

highr
Hmisc
KernSmooth
kenitr
lattice
latticeExtra
leaps
Imed
Imtest
markdown
MASS
Matrix
matrixcalc
methods
mgey
mime
minga
multcemp
rmvtnarem
nlme
nloptr
nnet
parallel
bkrtest

RemdriMisc

v 4:§ { oyt o o 1 aAa
2zlé R Commander emLflumhl,ﬁaﬂﬁaﬁmumimmmaﬂﬂmmummmman@ma 9 (Lndlat

wyped SPSS) lwiadanislfim

r
@ R Commander

HE—)

@ Data set:

File Edit Data Statistics Graphs Models Distributions Toels Help

<No active dataset»| | / Edit data set || [} View dataset| Modek: | X <No active model»

R Script |R Markdown

< ]

<[ b

Messages

RGui
with the single-document interface (SDI): see 2Commander.

(] »

< ] »

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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3. émij’aga Excel @18/6N§9 Data > Import data > from Excel, ..

File Edit | Data | Statistics Graphs Models Distributions Tools Help

Mew data set...
Da W data s dataset”@‘lﬁewdataset] Madel: | £ =TI
Load data set...

R Script [R Merge data sets...

Data in packages r from 5P55 data set...
Active data set r from SAS xport file...
Manage variables in active data set ¥ from Minitab data set...
from STATA data set...

from Excel, Access or dBase data set...

)

i

:

7358 dataset 111 DataAll L§2n9 OK

-
{F Import from Excel, Access or dBase dataset u

Enter name of data set: Datadll

|@Heip ‘ [ of OK ”xt:ancei

S W = a o g
Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) qal INHUNYTARNA
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\ianIna DataAll.xlsx 31n CD (tdantna type 1w MS Excel 2007 file (.xIsx) waatian Sheet

DataAll a¢let
rﬁfﬁ‘ R Commander L == ﬁﬂ

File Edit Data Statistics Graphs Moedels Distributions Tocls Help

@ Data set: DataAll 5 Edit data set] ’Ig View data set Model: | £ <Mo active model=>
R Script |R Markdown

library (ROCDEC, pos=14)
Datahll <- sglQuery(channel = 1, =select * from [DataRlls])

[am]

4 | »

l!\. 3 -

L
> library (RODEC, pos=14) PR
> Datafll <- =sgqlQuery(channel = 1, s=select * from [Datahllf])

4 | b
Messages

with the =zingle-document interface (5DI): =see ?Commander. i
[3] HOTE: The dataset Datafll has 996 rows and 35 columns. |:| [

4 | |

b

wian I naasllIunTy R azuuiaidln 3 aauAe
® R Script udes R anuiiaan
® Output LEAINARNTNITUIZNIAHA

® Messages URAITANEINILNIIVNT T (dwuﬁagam‘ﬁ 996 rows 35 columns)

tLAa error TaAMNUNILLTURLAS

R Markdown AUBLWA: R Markdown 111 feature Tnailu
—_—

R Markdown is an authoring format that enables easy creation of . X o W v '

dynamic documents, presentations, and reports from R. It combines the version % (UGVLNVL@ﬂ@ﬁaUﬂ'le‘?jG"Iu) VLN

core syntax of markdown (an easy-to-write plain text format) with
embedded R code chunks that are run so their cutput can be included in

the final document EINUNNTUTENIRHANIIRD G

R Markdown — Dynamic Documents for R
rmarkdown.rstudio.com/

£ ' iy Vi data set
4 gmagalmn@ﬁu [M

lafiTaya (missing value) R azunudoazls? ...

(3

5. Clear window (¥iduasiaTanudainig) lasadnuanfl window fida4nns clear Laan Clear

window

o

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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6. mieadaldasd (descriptive statistics) °IJENLL@iﬂZ@ﬁLLﬂSLﬁGﬁEﬂé/ﬂHmzmmfaHa

Qualitative variables: GENDER, ORG_SIZE, PAY, Letter, Stamp

AILNITRINITUIILIANND (WIBURZIDEAZ) 286189 Frequency distributions

LazULEAINIININAY A8F1R9 Pie Chart

Quantitative variables: GPA, DAYS, HOURS, CP121,, CP444, WSK1, , WSK6, USK1, USK6

AIENITRIAINANNLAZAINIINIZINY A28A189 Numerical summaries

&1%3U Qualitative variables:

6.1 LRaneas Statistics > Summaries > Frequency distributions 2='l¢

LS

@@ Frequency Distributions

B

Variables (pick one or more)
GEMDER -
ORG_SIZE

PAY

| Chi-square goodness-of-fit test (for one vanable only)

| @Help | ‘ ”\}-g, Reset H Qé? oK H % Cancel H .F./Apply ‘

nleindiue 3 aawds Midu factor (lu R @uls character 3stilu factor lauan luaia) baj

a5 Letter uaz Stamp tihasaroavasalundsiduaitas (30 Excel) R waolioiaidn

numeric

6.2 LUadauils Letter, Stamp 110w factor @aeen&s Data > Manages variables in active data

set > Convert numeric variables to factors

-
5 Convert Numeric Variables to Factors

Variables (pick one or more)]  Factor Levels
D -
Stamp

USK_Q1 E
UsK_qQz2

USK_Q3 -

Mew variable name or prefix for multiple variables:  Letter F

Q&’ oK H % Cancel

@ Supply level names

) Use numbers

===

Variables: Lian Letter

Factor Levels: Lian Supply level names
New variable name .....: LRan default
A i A A a A
A <same as variables> ADALAN 13D
zasTalng adlnaiidu Letter F

nea OK

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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i I = ' % .
G Level Names for Letter F (S sl,a%ammawaga (Numeric value Level

. name) @INTN LRINA OK
Mumeric value Level name

0 LENususailnau
1 Tususasilney

‘ @? QK H * Cancel

e
8849 |5 View data set %ﬁ]zvl,@%’
@R Datadll . A& Al - [E=SREENSC

Letter F)
1 4 4 4 3 4 4 4 4 ] 0 lufiludusaeilnem =~
2 3 3 3 3 4 3 1 1 Tlususasilaau 3
3 E 2 3 2 2 3 2 1 1 Tlususaailnau
4 q q 4 q q q 0 0 Tl lususasflaeu
5 4 4 4 4 4 4 4 ] 0 lufilususaeilaeu
& 4 4 4 4 4 4 s} o lufiludusasdaau
7 4 4 3 3 3 4 3 ] 1 lufilususaeilaeu
8 3 3 3 3 3 3 1 0 Tludusasilaau
R 4 3 3 3 3 3 3 1 s} fludusaetlnau
10 4 4 4 4 4 4 ] o lufiludusaedneu
11 (I 3 3 3 3 4 3 3 1 0 flususailaau
12 4 4 3 3 4 4 1 0 Tlugusasilneu
13 (I 4 3 4 3 3 4 3 ] 0 lufiludusaeilneu
14 4 4 4 4 4 4 4 ] 1 lufiluSusaeilaeu
15 4 3 3 3 4 4 0 0 i lususaedneu
16 3 4 3 3 3 4 4 ] o lufilususasflaeu
17 4 4 3 4 4 4 1 1 flususasilaeu
18 4 4 3 3 4 4 0 0 i lususaedneu
19 [N NA NA jry NA NA NA NA 1 ] flususasilnau
20 (1] 4 4 3 3 4 4 4 ] 0 lufiludusaeilneu
21 g 4 4 3 4 4 4 4 ] 0 lufilususasilaeu
22 4 4 4 4 4 4 ] 0 lufiludusaeilneu
23 2 2 3 2 3 3 ] o lufiludusaedneu
24 3 4 4 4 4 4 4 ] o lufilususasflaeu
25 2 3 3 2 3 3 3 ] 1 lufilususaeilaau
26 4 4 3 3 4 4 ] 0 lufiludusaeilneu
27 4 4 4 4 4 4 1 1 flususasilaeu
28 4 4 4 4 4 4 ] o lufiludusaedneu
29 3 2 2 3 3 3 ] 0 lufiludusaeilneu
30 [ 3 4 4 4 4 4 4 ] 0 lufilususasilaeu -
[ | m e
LS = =

iagamaoLL@ia:ﬂaé'uﬁa:"L;imaLﬁaamnmnmmwammvlwsl

o

wiadaaus Stamp 1#iiu factor laeld Use Number 81%31 Factor Levels hazhnunainysidy
(<same as variables>) lNaAMNTIALTI wIvzadTadulslndidu Stamp F
RINBLAA B1LIFRIM T AU TaNNLTY numeric 13dpdssarndslualdidu factor azle

ey 2 en anltlaauanurINzFY

nINBLAA b R 4 data type lanarowuy lawn scalars, vectors (numerical, character, logical),
—_—

. . = a_ v { .
matrices, data frames, and lists. €54 data frame ﬁﬁa%u@magaﬁlﬂumsw (table 738 relation)
) A . o ¢ = o A A A . A A =a . )
B9 AaudarnasutaztdnedInls szl vitatlu numeric 138 character (69n@a string) 1

Hayaiu character R zfiaidunominal 8alusidualw type 1lu factor daudautlsfidu

numeric 112z 19114 factor ARBIGILHBNIT AIAIDENIT1I6

o

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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6.3 lHanAR4 Statistics > Summaries > Frequency distributions i 1Randaudsnsnua (5 67)

BB Fr<quency Distributions - S
Variables (pick one or more)
[[] Chi-square goodness-of-fit test (for one variable only)
[ @Help ] [ ‘%Reset” JOK HﬁCancel lFﬁApplyl
. ARN OK
azle
R Scrip Output
local({ counts:
.Table <- with(DataAll, table(Stamp_F)) Stamp_F
cat("\ncounts:\n") 01
print(.Table) 58 12
cat("\npercentages:\n")
print(round(100*.Table/sum(.Table), 2)) percentages:
Stamp_F
0o 1
82.86 17.14
local({ counts:
.Table <- with(DataAll, table(GENDER)) GENDER
cat("\ncounts:\n") Y R
print(.Table) 40 32
cat("\npercentages:\n")
print(round(100*.Table/sum(.Table), 2)) percentages:
) GENDER
1Y WY
55.56 44.44
WINELAG WINTayalannnin 3 A1 MILae3 value label MdumsnsazsSesany
donws dayaldu Ordinal azFUaw inzaiuaz laiiSpasuauli mindasnsliises
BUALAMITIE 1., 2, 3_, ... W1enih

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)

o o ao £
4l SnpuNesAANA



19

6.4 LRAINTINN1BAILFEI Graphs > Pie Chart 284a3uU7 Letter F a3 default ‘¢

Letter_F

Tinlugussatlnau

Aludusaadlnou

lﬁizi'aLLa:éTammwNaa"'wﬁmaaﬂﬁmmama;leu RGUI @T@ﬁfuﬁaoqwﬁwma R Commnader fia
8894580 Pie Chart 8na39

I )

Variable (pick one) Plot Labels
© x-axislabel  <auto>
4 k
y-axis label  <auto>
5 P —
Graph title  <auto>
]
i |

- @) Hep ‘ ()kset‘ o oK ‘xCancel

IS = a o g
Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) qal INHUNYTARNA
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6.5 LlAaNANRY Statistics > Summaries > Numerical summaries LLﬁ"JLﬁaﬂﬂ@;fJ‘ﬁ’l CP...

MU default 2zlvan Statistics 1% Mean, Standard Deviation, Quantiles: 0, .25, .5, .75, 1

R Scrip:

@7 Numerical Summaries ﬁ-‘ @@ Mumerical Summaries ﬁ-‘
Data |Statistics
Variables (pick one or more)
Standard Deviation
["] Standard Errer of Mean
Interquartile Range
Il (] Coeff\c\ant-of Variation
Summarize by groups... g itz::s a I:::;
0 Type3
¥ Quantiles: 0,.25,.5, 75,1
I @Help ] I ¢)Reset H JOK ]l *Cancel I ﬁApp\y l I @Help ] I ¢)Reset H JOK ]l *Cancel I ﬁApp\y l
numSummary(DataAll[,c("CP111", "CP121", "CP201", "CP212", "CP241", "CP251",
"CP316", "CP322", "CP323", "CP342", "CP352", "CP431", "CP444", "CP445", "CP482")],

statistics=c("mean”, "sd", "IQR", "quantiles"), quantiles=c(0,.25,.5,.75,1))

Output:

mean =d
CP111 Z.666667 1.37379391
CP121 2.041667 1.2830147
CP201 1.944444 0.9913554
CP212 2.888889 1.4394400
CP241 2.805556 1.2292089
CE251 3.750000 1.3188770
CP316 2.638889 1.3871154
CP322 2.055556 1.0991532
CP323 2.291667 1.18200871
CP342 3.388889 1.3692350
CP352 2.625000 1.2&608682
CP431 2.777778 1.3862730
CP444 1.972222 1.18284520
CP445 2.083333 1.2189813
CP482 2.305556 1.17051&8

% T % T % T % T % T O T O T O T LT S R R R L Y]

IQR 0%

.00
.00
.25
.00
.00
.00
.00
.00
.00
.00
.00
.25
.00
.00
.00

O e S S S e e e
[ N I SR S N W SRy e

25%
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.75
.00
.00
.00

50% 7T5% 100% n
3 4.00 5 72
1 3.00 5 72
2 2.25 5 72
3 4.00 5 72
3 4.00 5 72
4 5.00 5 72
3 4.00 5 72
2 3.00 5 72
2 3.00 5 72
4 4.00 5 72
3 4.00 5 72
3 4.00 5 72
1 3.00 5 72
2 3.00 5 72
2 3.00 5 72

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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v
o A

#9787 CP_All lasidudafeuas CP ninaa

\Rand@Ns9 Data > Manage variables in active data set > Compute new variable

-
{F Compute New Variable - —-—-

S

Expression to compute =

Current variables (double-click to expression)
CP431 -~

CP444

CP445 =

DAYS

GEMDER. [factor] -

MNew variable name Expression to compute

(CP111+ CP121+ CP201+ CP212+
CP241+ CP251+ CP316+ CP322+
CP323+ CP342+ CP352+ CP431+

CcP_al
“

CP431+ CP444+ CP445+ CP482)/15

CP444+ CP445+ CP482)/15

1 2

l @Help I l W Reset H o 0K H 9¢ cancel

| @ sm ||| (14 double click dautsfisiaan)

8849 View Data Set Lﬁa@m@ﬁuﬂw‘fﬂm ﬁaaﬁ@hagizm’m 1-5

@N&9: Graphs > Histogram (Eﬂ‘ff’m

%38 Graphs > Boxplot (3d7)

884 plot N3 W VaIAUITIUTIN D @28 histogram Lz box plot

15
1

10
1

frequency

47 o

40 45

35

cP_All
30

25

20

15

10

o & a A v A .
LLaz%']ﬂﬁ]za’]Luqﬂsf]Wﬂﬂﬂﬂ“ll'J’]‘ﬂEﬂLLa'JLaaﬂ Copy as bitmap
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9. MIANRAATDIFUVI CP_AI SVFINIE oo

wazlinasy
Script & Output
> numSummary (Datakll[,"CP _A11"], statistics=c("mean", "=d",
+ "guantiles"), guantiles=c(0,.25,.5,.75,1})
mean =d IQR 0% 25% 50% T5% 100%

2.549074 0.8238611 0.9 1 2.116667 2.533333 3.016687 4.8 T2

MANNRLNEVa9 Rating scale 5 3oy LTu

T
IgR",

1=‘IIPJEJﬁ§;(@], 2=%a8, 3=Uwnandg, 4=31n, 5=mﬂﬁq@1 Aazlatnusinitdszidn 2 wuy fa

=] o o o x> [ = o o Lo
wuuh 1: Igdnalumsiienamany adldinmsiassdane Sagsvesiariea:livingaass

nay

A o \ \ o A \ i « \ \ ) \
uuui 2: Iuuusrawinlumsldenumang fa wie max — min sanid 5 B0 9 A (2982 8)

azlainmainigiean

1,00 - 1.80 = aeiige
1.81 — 2.60 = %oy

1.00 - 1.50 = fiaufige
1.51 — 2.50 = Wy
2.51 — 3.50 = 11unand
3.51 — 4.50 = 47N
4.51 - 5.00 = ¥nfige

3.41 - 4.20 = 1N
4.21-5.00 = ¥NTige

2.61 — 3.40 = 1unad

LUURNYA 80981907 RNAI IR 1iNaIa “@Tﬁumwwfuazﬂ”ﬂmmﬁﬁ’mu” WSK e

2 o o €aa A ) A o A ” ' . o
AU ANWIUURAVDINKRIINYINY — UNNRENITRARIT USK ’Jﬂagiuiz(ﬂul(ﬂ

10. FaLAUNaaNENNIYR LIl lulansda ld

14 R Commander: File > Save R Workspace as A95a 1WA Training

R Save As r— — =) & S .
- - 2z1@ W8 type 1% R Data Files
@U"l Desktop » - |€y ‘ | Search Desktop o
Organize ¥ New folder - @
450 Favorites - = — NP =
Bl Desktop = System Folder
& Downloads o E _
T“ orepber = J 2 ?fﬁr&m Folder m
5 RecentPlaces |5 a
(% o % '
— wingasnmnauanlraulng
4| Ubraries =SS System Folder
> [&) Documents )
2 -’j Music A, Metwork
> [ Pictures l&\’ System Folder . &Lu R Commander
4 E Videos
ATutorDM Data > Load data set
4 (8 Computer 1 L File folder
; pu
File pame:  Training -
Save astype: R Data Files (*.RData,*.rda,*.Rda,*.RDA) VI
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NMINAFIUFNNAZIUNNEDA

msmaauamﬁammaaﬁaLﬂumzmuagﬂmmﬁmﬁmﬁuﬂsw’mi (population)  laeiEnEnaNN
A
1

nguaIaLng (sample) Midudunuasihzmng sfidnltaznsondtaiidausn (inferential statistics)

v
]

TUADWNIINATDUANYAFIMNWEDA (Hypothesis Testing Template)

1. FUNATIUANAFEU Ho Uaz Hy (QuanmmszpeIlszong dasdumniinasiaue)

2. fmuaTaURERIAYUaINIINaRaY O = ... Wn@azidw .05 %38 .01 ®I9 .10)
3. RenafidnmuzaniuauyAgIuinasauluda 1

aﬁ@ﬁdaaﬁ@agmu/aﬁﬁﬁwﬁa UazARDABINITLINLIIAMNNIAz T wiuula?

Z = ..(399).... ANTUANUIILUY Z (Un@nasgim)
A A
t = . (§A9)..... INIUINUNUVD t 1 df = .......
X2 = (§AT)..... Insuanuasuuy X2 N df = ...
F o= ... (§99).... INTUANUAIUVL F 0 dfy = ... Uz dfy = ......

4. ngmiaadula UL Ho th p-value < O

5. fwimdaidannngudiadng (dsunsuduiagdazli p-value da)

6. aaaula danuuazliainunune
aadwla: U§ias Hy / 1 §ias Hy
FANULAZIRANMNANY oo

ADULNNLAN

2. ITOUUYRIAYVBININARAL ®I8 Type | error Aa ANz IUNUIET Hy w6l Ho 1uads

AMNIINLINVANNAZINTINATDL (Actual/Model)
nsanaw 9 Ho 101239 Ho tdwina
(Predicted/Test) (Positive) (Negative)
laifias H, / Hy 1wase dafulagn aadwlada (Type Il error = [B)
(Positive) (True Positive: TP) (False Negative: FN)

Confidence Level (1 — Q)
UFias H, / Ho \ninia dafulaia (Type | error = 0) | dadulagn
(Negative) (False Positive: FP) True Negative: TN)
Power of the test (1 — B)

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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3. MmIkanuasnNunaziduwrsisd@nasay wazAIInnaNIzay o = .05

Normal Distribution: Mean=0, Standard deviation=1

Density
0.2
I

0.025 0.025

P(Z < -1.96 uar Z > 1.96) = 0.05

Density

00

t Distribution: Degrees of freedom=28

P(t < -2.05 uaz t > 2.05) = 0.05

Chisg istributi Degrees of fr =2

02

P (X?>5.99) =0.05

Density

F Distribution: Numerator df = 2, Denominator df = 69

P (F >3.13) = 0.05

4. ngmIaaaule

WULLAY: We3ng& laoidaanTnamInantasvests 3 1o

FIRTUNITUINUAIULL Z A1INGAA8 -1.96 ez 1.96 USIMINOAAS Z < -1.96 ez Z > 1.96

=) v 1 /a Al v ) =) a = a a & ] [
Ufjias Ho i dadidluda 3 anagluuTinaingd winmdjen) Sslanahendu = A

[l U a = ] [ 1 aa =3 [
wuylna: IEaA (p-value) (Aaanusnaziduanndad Aauian1aua9InTuanuad) Lo

t Z = 2.00 p-value Aa P(Z >= 2.00) + P(Z <= 2.00) = 0.02275013 + 0.02275013 = 0.0455

6. tnIaaauladu Ufian Hy Soni1 nMInaseudnusag (the test is significant)

L&A1 Ho (ANN3LAN) 1939 H, 339 (H, ﬁammj’lmjﬁﬁfﬂ?ﬁ'ﬂﬁuwu)

o & a v A a A =a ¥ v A @ o
it NNNEVaINNTILAD ﬂ’]il]gl]l,ﬁ‘ﬁ Ho Gﬁdﬂﬂa(ﬂadﬂ’lﬁlﬁﬂﬁiﬂﬂﬁaﬂwuﬂa’]ﬂm

o

v

A 1 v g v . 1 . . .
TIANIINNITNAROUTaANAILLDIA (assumption) L% N1INARBYU Normal distribution WnI0NY

] et . A " v a
NARBUNIILNINWVAI Variance ﬂavl;u@]mmiﬂgmﬁ Ho

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)

o o ao £
4l SnpuNesAANA




25

Workshop 4: MIUanLadnnubaztduiuued § nMImianInnganszaungdIaed 9 Lasn1Ing

AN (p-value)

1. Plot ﬂ’]iLL"ﬂﬂLL’%\‘]ﬂ’J’mﬂ’]"DzLﬂ%"Dadﬂ’liLLﬁ]ﬂLLﬁ]GﬂﬂaN’miﬂ’]% N(0,1)

Distributtion > Continuous distributions > Normal distribution > Plot normal distribution

@ Mormal Distribution - Iﬁ

Mean 0
Standard dewviation 1
@ Plot density function
0 Plot distribution function

[ @Help l | @ Reset H of oK H ¢ cancel

T
| 7 Apply |

o '

2. WeInga (AFD&) NIzaURLEAYE1N 9 (O))

[

Distributtion > Continuous distributions > Normal distribution > Normal quantiles

Standard deviation 1
@ % Lower tail

' Upper tail

@ Mormal Quantiles - — Iﬁ
Probabilities 05
IMean 0

l @Help l | ’\j}} Reset || Q?OK H wCancel

T
‘ i Apply |

.

Probabilities Aa¢1 Ol (one tail)

aa

[ (ai v 1A 1
NAAWIN laAadInga (Aadia)
Script & Output

> gnorm{c(0.05), mean=0, =d=1, lower.tail
[1] -1.644854

WINFRINIANANOA2BY O 2 tails #BIW1T 2 fadadld Probabilites = .025 3:ld -1.959964

%38 -1.96
aaIdiunTTIsan oL A 9
830 P(Z <-1.96 and Z > 1.96) = 0.05
—_
P(Z <-1.64 and Z > 1.64) = 0.10
P(Z < -2.58 and Z > 2.58) = 0.01
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3. WA (p-value) MNANRAANFIWIDALG

Distributtion > Continuous distributions > Normal distribution > Normal probabilities

[ Normal Probabilities Sp— 5]
Variable value(s) 3.00
Mean 0
Standard deviation 1
Lower tail
@ %Uppertail

‘ @Help | | '\E} Reset || qﬂ? OK || w Cancel

1
‘ 7 Apply |

e

aa A4

NARWDN LAABAN (p-value) VBIANEDATN L& bib Variable value(s)

Script & Output

> pnorm(c(3.0), mean=0, =d=1, lower.tall=FALSE)
[1] ©.0013459898

o
@ o A

A9% p-value U89 3.00 one tail Aa 0.001349898 tN¢BINTT 2 tails HBIATH 2 azlé 0.002699796
FNIDRDILAWNY distribution 5% 9 L% t distribution, Chi-squared distribution, F distribution

nsuanuasuulng

I@Uﬁﬁmﬁuﬁa%gaL%aﬂ%mmﬁm‘lmyj%ﬁmnmmmLmuﬂﬂﬁ (Normal distribution) L%
X1, X2, X3, ... Lflu@iwam”agamaamjwﬁaashdﬁmajummﬂﬂizmmﬁﬁmmﬁmLLﬁmﬂﬂﬁ e

o o 4 2 : a a = 4 a 2
SYANHOL X ~ N (h, %) Uae Aadnu0d X fa X 999:nIUanuasuuy N (g, GYN)

v

mssanuasiuudndidutaanadidosduuasai@n1suauasn  (parametric  statistics) %N

v a

1A
aﬂavl,&l&lﬂﬁiLL?ﬂﬂLL’fNLL‘LlﬂJﬂﬂ@]

v

Aaas TR ALULWBWNISIUNAIN (nonparametric statistics)
N13¥i1  transformation °uamTaHamaﬁ]:ﬁmmf{hLflu‘lumamtﬁ‘lumzmumﬁmﬁ:ﬁfaQa
@28 data mining ﬁﬁ%ﬁﬂ”ty 2 agefe miﬁﬂﬁlﬂuﬂﬂﬁmmgm (standardization) LLazn13Y
normalization Lﬁalﬁ@hmaw‘ﬁLLiJsaglJ'slummi'mﬁmﬁ‘u
msﬁﬂﬁLfluﬂﬂﬁmmgmﬁamiauﬁasm"]mﬁﬁLLazmséhﬂ@hl,ﬁmmummgm An@

A A & ' A I A ') & o Ao @ Aaa
Nqﬁiiqu"ﬂzuﬂqLﬂaﬂLﬂu 0 LLﬂzﬂqLUUﬂLﬂuuqmiﬁquLﬂu 1 m\'ﬁﬁﬂﬂﬂ']iul;l]u'ﬁaﬂﬂqi‘ﬂaqﬂﬁyluaﬂ@

Q‘L}Sﬂ%

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA



27

a 1 J

N17 normalization Aan1INYinlwdauaiiala3zning 0 Las 1 ﬁw"leﬂmauﬁagaﬁm min ez

U U

®I5078 max — min

Workshop 5 34nagauin CP_All dnswanwasdndnsa by

Statistics > Summaries > Shapio-Wilk test for normality \8an Variable > CP_AI
Script & Output

> with(Dataall, shapiro.test(CP_Al1l))
Shapiro-Wilk normality test

data: CPF_R11
W= 0.97%, p-value = 0.

Fa
L
Fa

MINATDUANYAZIUN G
1. auyagmﬁlmaau Ho Uae H;
Ho: CP_AIl dinnsianuasuuulnd
H,: CP_AIl ldfinsuanuasuuudng
2. fnuazaunyRIAYUaINIINaRay O = 0.05
3. an@nasay
Shapiro-Wilk test for normality
4. ngmiaadwla ULes Ho th p-value < O
5. dwmeaiidanngueiating
ANR06 W = 0.9796 p-value = 0.292
6. aaaula danuuazliainunune
Taiufjuas H,
CP_All §nsuanuaidnd
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nagavAIRAYVaIUIEEINT 1 ﬂtj:&l

NN 95% TIAMULTONUVT p = X + t 05" SD/sqrt(N)

Workshop 6: 29%1 95% T29a3LTasiuuaddtadeuad CP_AIl (1 sample t-test)

f&9: Statistics > Mean > Single-Sample t-test 1&d1 Null hypothesis mu = 2.549074

r -
0 Single-Sample t-Test - 5

Wariable (pick ong)

|3

e |

Alternative Hypothesis
@ Population mean != mud  Null hypothesis: mu = 2.549074|

(") Population mean < mul  Confidence Level: 95

(") Population mean > mul

‘ @Help | | ‘\jﬁ;ﬂese‘c || JOK H gCancel

| 7 Apply |

b

Script & Output
> with(Datadll, (t.test(CP_All, alternative='two.s3ided',K mu=2Z.543074,
+ conf.level=.85)))

Cne Sample t-test

data: CP_R11
t =0, df = 71, p-value = 1
alternative hypothesis: true mean i=s not equal to 2.545074
95 percent confidence interwval:
2.355478 2.742672
zample estimates:
mean of x
2.549074

95% TAMULTNWVAIANARLVEI CP_All

swnagauliiAness launsunudnlugas 2.549074 + 1.993943%(0.8238611/sqrt(72))
= 2.549074 + 0.193598
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NAFDUAMNUANANIVDIANRAYVDILUTEBINT 2 ntéjad

Workshop 7: fifandsuaziifamedzidunsldanuinisoulutuiouiunimiam (CP_AN)

1 s A ]
uANGENIRLRIe Ll
RINBLAA 1. AuLINLIIAaINTzAnEN/faInINITnagay (CP_AI) 13uninaulsans (Dependent
variable) @usngy (GENDER) L3uninduusdu (Independent variable) #3a@audings (Group
variable)
RINBLAA 2. bb Data warehouse Measure attribute Héa Dependent variable L8z Dimension

attribute NA® Independent variable %38 Group variable HULDY
1. wARDAWIIUT Mean, SD, N 789 CP_ALL 289n§ 718 Uag Al

@N&d: Statistics > Summaries > Numerical Summaries (éf’lil) ARN Summarize by groups (171)

raﬁ- MNumerical Summaries - - - - @1 r:ﬁ. GI‘CILIPS Iﬁ-‘
Data |Statistics ] .
Variables (pick one or more) GTCLIFS variable (FICk cne]
P11 C
prie 3 Letter F
Cp212 ORG_SIZE
CP241 PAY
CP251 . - Stamp_F =
Summarize by groups...
‘ Qij? Ok | ‘ % Cancel
A ~r b
l @Help l l “) Reset H Qf 0K H w Cancel l v Apply l -
t8an GENDER
Script & Output
> numSummary (DatafAll[,"CP &11"], groups=Datafll:GENDER, statistics=c ("mean",
+ Tzd", "IQR"™, "guantiles"), guantiles=c(0,.25,.5,.75,1))
mean =d IQE 0% 25% S0% T75% 100% data:n
g1 2.660000 0.9011294 1.133333 1 2.20 2.533333 3.333333 4.6 40
HE‘LI:-n] 2.410417 O0.7051494 Q.750000 1 2.05 2.366667 Z2.BO00000 4.0 32

IW&INaI1 waawsi9dw NAa LTas 8 @1 (mean, sd, IQR, 0%, 25%, 50%, 75%, 100%, data:n)
s‘éd data:n aggregation function fa count ifmaa ﬁhmumas"‘@ﬁﬁu 9 fina CM (Calculated Member)
2. nagoufady 2

#1070 BUUR 1: Mean 204 CP_All 289718 (2.660000) WazaIN (2.410417) Land1INWaE190
IIE LT TNt

@0y WUUN 2: Mean 189 CP_AIl 784718 WAZ0IRIN LANAaNwR3a 14d?

luluuf 1 Mean fa Sample Mean ()_(,ij e Xngs)
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luluyf 2 Mean @ Population Mean (Hqny U8E Ppgs)

ABMIAINBLAILNIINARDL Independent samples t-test

@& Statistics > Means > Independent samples t-test

r hl
H Independent Samples t-Test _ o -—— M

r ™
5 Independent Samples t-Test - | ——— M

Groups (pick one) Response Variable (pick one)

Letter_ F |]

Stamp_F

Difference: sy - Wiel
Alternative Hypothesis  Confidence Level  Assume equal variances?
© Two-sided 85 © Yes

ifference < 0 @ Mo

() Difference > 0

(o] |

[ @rer | | Hree |[ ok || & onee

o] |

4 , . D
13 Independent samples t-test q2 ga3 fa ga3 Variances 411N L&z bait¥in

AINUIIGDINAFA Variances mia
3. Na\Ray Variance 2 ¢

¢iN®9: Statistics > Variances > Lavene’s test

EStatisti:s Graphs Models  Distributions  Tools He

Surnmaries r y
] set ||| ©) View dataset| M
Contingency tables *
Means r
Proportions k

Two-variances F-test...
Monparametric tests # Bartlett's test...

fizfidl#iaen 3 62 Ao
1.Two-variances F-test
2 Bartlett’s test
3.Levene’s test

1 uaz 2 fgasdunmdnngludnada

Dirmensicnal analysis * ﬁ'ugmﬁ'ﬂﬂ
Fit models k F[rm_l?s=Dat..?Ali_l%GEl_mE 3. SPSS I“ﬁ/@T’Jﬁ
rﬁ Levene's Test — - - - M1

Factors (pick one er more)  Response Variable (pick one)

m |

Center
@ median
() mean
l @Help l l % Reset H @) OK ][ x Cancel l F}Apply l i
o —
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Script & Output

> lewveneTest (CF_All ~ GEMDEER, data=Datafll, center="median")
Levene's Test for Homogeneity of Variance (center = "median™)
Df F walue Pr(>F)
group 1 2.307% 0.1332
70

a

nagausNyagIwInla: p=value = 0.1332 uaasirliUfjias Hy Hy Ao Variances Lvin

9 LX)
asiu ayyled Variance 1in
4. nagauanads 2 61 lauld Independent samples t-test §®3 Variance 1111

#N&9: Statistics > Means > Independent samples t-test (1% Options: Assume equal variances? = Yes)

r NE N
{ Independent Samples t-Test - - - ﬂ G Independent Samples t-Test - - B ﬂ

Groups (pick one) Response Variable (pick ene) Difference: 218 - Vg
Alternative Hypothesis  Confidence Level  Ass
@ Two-sided a5 i

() Difference < 0

»

ool e equal variances?
Letter F | |
Starmp_F

]

() Difference > 0

4

I@Helpl l 4 Reset H of oK Hﬁcmd

l ﬁApplyl l @Hem ] [ 49 Reset H of oK H ¢ cancel

=

Script & Output

> t.test (CP_Al1~GENDER, alternative='two.sided', conf.lewvel=.35,
+ var.equal=TRUE, data=Datahll)

Two Sample t-test

data: CP 411 by GENDER
t = 1.2831, df = 70, p-value = 0.2037
alternative hypothesis: true difference in means is not egual to O
95 percent confidence interwval:
-0.1383594 0.6375260
sanmple estimates:
mean in group 918 mean in group Hﬂﬂ
2.660000 2.410417

€

3)
B)Da

=
NYUNYT

o))
20
e
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MINATIUANYAFIUNIEDA
1. FUNATIUNNAREU Hy Uz H,
A & A a
Ho: Hang = Hngo B30 Hang - Hngo = 0 108 p AadLaiovad CP_AI
A
Hi: Moy # Hugo B30 Hang - Huge 7 0
2. MwueraUnERIAYTaINIIMaray O = 0.05
3. ®&hANaFay

Independent samples t-test

(fl—fZ) a A A & A
t= ANIILLINLLAILLUY t 1 df = 40+32 -2 = 70 LUB Hy SISTERK
(n1-1)s12+(n2-1)s22 .1 1
ni+n2-2 (nl ' nz)

4. ngmaeadula UHies Hy o p-value < O
5. ﬁwmmmaﬁﬁmﬂﬂg;mﬁama

ANRDA t = 1.2831 p-value = 0.2037
6. aaaula fanuuazliainunune

iU Gias Hy

AaoULUUT 1: Mean 989 CP_All 209718 Uaz1a9dld uanarsniasngladdinedeny

AaoULUUT 2: Mean 989 CP_All 209718 Uazpa9dd baiananani

#I8Le Independent samples t-test Lugian1ua3n Seldaanadiasauintayavad

—_— - a

Use1ns 2 ngudasdnisuanuasdng winTaanadtilasdui bitdwase aagly]ltadauanniTuesn
NenN druA1E9 Statistics > Nonparametric tests > Two-sample Wilcoxon test

MIEILRBNITLAL NI aNA LERaNNN TR 81N
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NAFDUANNLANANIVDIANRAYVDILUILBINT 3 ntéjad

Workshop 8: #ifia 3 ngu 71 GPA 3 3zufia ¢ (< 2.50) 1unans (2,50 — 2.99) g9 (>= 3.00) Yszidu

mialgamnuiiiFeulusuiaunun1svinenm (CP_AN) uandinuwiala (One Way ANOVA)

1. s3dudiealnal (transformation) 8 GPA_GP lauuilasdn GPA Nildndaiftaslwiiddu 3 ndw

(discretization) aulang

#1&9: Data > Manages variables in active data set > Recode variables

Variables te recode (pick cne or more)

-

1

Mew variable name or prefix for multiple recodes: GPA_GP
Make (each) new variable a factor

Enter recode directives

1.00:2.49 = "1_g" -
2.50:2.99 = "2_pam"
3.00:4.00 = "3 jp"

4| | b

[@Helpl ‘ ‘\':-Q-Reset H JOK Hﬁ(,ancel

| F" Apply |

e

r |
@ Recode Variables - B—— ﬁ

RINBLAA WIN hINTIL122 Enter recode directives a£in4'hs Wnady Help
—_— 3

Script
> Datalhll <- within(Datalll,
+ GPA_GP <- Recode (GPR,

+ '1.00:2.49 = "'__L‘-i"l".: 2.50:3.00 = "2 A"y 3.00:4.00

+ az.factor.result=TRIUE)

4 ::l

= M3 L1 " w0
- J‘_H"] r r r r

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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-
& Datadll

SK1 USK2 USK3 USK4 USKS5 Letter Stamp

:Eg

CP_All GPA_GP

Letcter F Scamp F

1 ] o “liflususasdnem 0 2.200000 3 g
2 [N 3 4 3 1 1 flususaeilneu 1 3.333333 1_6n

3 3 2 2 3 2 1 1 filususasilneu 1 1.000000 1_gn
4 4 4 4 4 0 0 “hifilususasdnau 0 2.333333 3_§

5 4 ) 4 4 4 0 0 ‘Lifilususasidaau 0 3.333333 3_§

& K 4 2 4 ] 0 Lifilususasdlanu 0 2.066667 2_nan

7 B 3 3 3 4 3 a 1 “hifdlususaeflnemu 1 3.866667 2_nan
g [NE] 3 3 3 1 0 flususaeilneu 0 2.533333 1_#

9 & 3 3 3 3 3 1 a Tludusasdnem 0 2.466667 1 ¢
10| 4 4 4 0 0 “hilususasilneu 0 2.533333  1_sn

11 ] 3 3 4 3 3 1 Q Hlususailnem 0 2.266667 2_nan
12 (] 3 4 4 1 a Hlususasdau 0 1.333333 1 én

13 ] 4 3 3 4 3 0 0 “hifluFusaeflnem 0 1.400000 1_#in
|14 4 4 4 4 4 0 1 i lususasilnou 1 2.533333 2_nan
15 (] 3 4 4 0 o i Tususasilaen 0 2.466667 2_naw

16| ] 3 3 4 4 o 0 “Lifilususasidnau 0 1.400000 2_nan
17| 2 4 4 1 1 fludusasilneu 1 2.200000 3 @

15(J] 3 4 4 0 o i lususasidnen 0 3.933333 2_nau

ez N2 NA 0 NA  NA  NAR 1 0 Tlususatflnamu 0 4.000000 2_PaN
20/ 3 3 4 4 4 a o ldluSusaidaeu 0 1.666667 3_gu
21/ 3 4 4 4 4 a 0 “hiflususasilnemu 0 1.866667 2_nan
22| a 4 4 0 0 “Lifilugusasilaau 0 2.200000 2_Pan

23] 2 3 3 a o L lususasinen 0 3.200000 2_paw

24| 4 4 4 4 o 0 “Lifilugusasdnau 0 2.133333 2_nan
25§ 3 2 3 3 3 0 1 Liflususaelaemu 1 2.333333 3_§0
26|K] 3 2 4 ] 0 Lifilususasflanu 0 1.133333 2_nan

27 4 4 4 1 1 flususatdamu 1 3.266667 3_g

28| 2 4 4 0 0 “lifilususasilaeu 0 1.686667 1_#i1

20| 3 3 3 ] 0 i lususasilanu 0 1.000000 1 #n

30/ 4 4 4 4 4 a 0 “hiflususaefnemu 0 2.266667 3_gt

[ T | »

-

m

2. Q3IRDUNANIT Discritization

#N&9: Statistics > Summaries > Frequency distributions

3. Wiadi@AwIToew) Mean, SD, N 289 CP_ALL a3 3 ngu (GPA_GP)

@in®9: Statistics > Summaries > Numerical Summaries Variables: L13an CP_AII,

Summarize by groups: \an GPA_GP, Statistics \8an Mean, Standard Deviation

2))

> local({

+ .Table <- with(DataRkll, table (GPA GF))
+ cat ("\ncounts:4\n")

+ print (.Table)

+ cat ("\npercentages:\n")

+ print (round (100% .Table/sum(.Table),
+ })

counts:

GPE_GP

161 2 nam 3§

17 33 22

percentages:

GPE_GP

161 2 nam 3§

23.61 45.8 30.56
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Script & Output
> numSummary (Datalll[,"CP _A11"], grnups=DataAll$GPA_GP, ztatistics=c("mean",
+ "=2d"), dquantiles=c(0,.25,.5,.75,1))
mean sd data:n
l_ﬁ1 2.309804 0.9055205 17
2 _fam 2.618182 0.8980338 33
3 1 2.630303 0.616776E 22

4. One Way ANOVA fifaanadilladduin Variance 189 3 ngudasivinnu drldwindaluls

Nonparametric 7igini

NAN1SNAFAL Variance 1Y adnudalt One Way ANOVA 16 (ednasayn)

@N&9: Statistics > Means > One-way ANOVA (Lﬁaﬂ Pairwise comparisons of means)

P B
5 One-Way Analysis of Variance - “- u

Enter name for model: AnovaModel.3

Groups (pick one) Response Variable (pick one)

GEMDER +|CP444 -
| |CP44s

Letter F

ORG_SIZE

PAY 3
Stamp_F -

lam |

Pairwise comparisons of means

&) Help | ‘ € Reset H o OK H ¢ cancel

‘ & Apply ‘

Script & Output
> AnovaModel.l <- aov(CF_All ~ GPA GF, data=Datalll)

> summary (AnovaModel . 1)

Df Sum 5g Mean 5gq F walue Pr(>F)
GFL GP 2 1.31 ©0.6568 0.9687 0.385
Residuals 69 46.88 0.6794

> with (Datahll, numSummary (CP_A11, groups=GPA GP, =tatistics=c("mean", "=d")))
mean zd data:n

:L_t:h 2.309804 0.9055205 17

2 mam 2.601%961 0.2893663 34

3 g9 2.657143 0.6187032 21

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) qﬁi $nufosa wﬂ?i(
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95% family-wise confidence level

2_na-1_s1 s i

3 mi-1_sh ¢ 3

3 mi-2 s )

T T T
05 00 05 10

Linear Function

local ({

>
+
+ print (summary(.Fairs)) # pairwise tests

+ print (confint(.Pairs)) # confidence interwvals
+ print (cld(.Pairs)) # compact letter display
+ old.oma <- par(oma=c({0,5,0,0))
+ plot (confint (.Pairs))
+ par (old.oma)
+

+)

Multiple Comparisons of Means: Tukey Contrasts

Fit: aov(formula = CP_R11 ~ GPA GP, data = Datalll)

Linear Hypotheses:
Eztimate 5td. Error t wvalue Pr(>|t])

2 _nam - l_ﬁ1 == 0 0.30838 0.246l17 1.253 0.425
I - 1_ﬁ1 == 0 0.32050 0.26627 1.204 0.454
I g - 2 naw == 0 0.01212 0.22696 0.053 0.998
(Adjusted p values reported -- single-step method)

.Pairs <- glht (AnovaModel.l, linfct = mcp (GPFA GF = "Tukey"))

Simultaneous Tests for General Linear Hypotheses

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Simmltanecus Confidence Interwvals

HMultiple Comparisons of Means: Tukey Contrastcs

Fit: aov(formula = CPF _All ~ GFA GF, data = DataRhll)

fumantcile = 2.3927
95% family-wise confidence lewvel

Linear

2_nam
3_ g -
3_g -

Hypotheses:

Estimate lwr upr
- 1@ == 0 0.30838 -0.28064 0.89740
161 ==20 0.32050 -0.31663 0.95762
2 naw == 0 0.01212 -0.53093 0.55517

1 1 2_maaw 3_g

ngm

ngm ngm

NMINAFDUFNNAIIWNNADA

1.

auyagmﬁlmaau Ho Uae H;

Ho: M1 = M2 = M3 i Mi Aodaioad CP_All 783 GPA_GP ugazngu (@"h, nav, §9)
Hy: & # by aenatkos 1 (ﬁﬁ'@;?)

fnuaszaunpdIAgUaInIINasay O = 0.05

sNANaRAL

One way ANOVA (ANalysis Of Variances)

MSp  SSp/ (k—-1)

" MS,, SS,/(N—k)
1§io Hy 1uasa

. §P3UANUAILUY F 91 df = 3-1=2 uae df = 72-3 =69 (~F2.60)

ngnsaadula Ufias Hy o1 p-value < O

Amadaidanniueiatig

ANRDA F = 0.967 p-value = 0.385

aaaula danuuazlranunune

Taiufjuas H,

ALafnuag CP_All vas#iiia 3 ngu (GPA_GP) lduandrans
%aaa@ﬂﬁaoﬁ'ﬂmﬂﬂ?ﬂuLﬁ&lmﬁﬂ@]’ (Miltiple Cpmparisons of Means) #1835 Tukey

=" n:i 1 Qs % qq: ' ;:i 1 1 =} Qs L= (% 5“ ”
vL&I&IﬂlﬂﬂLLG]ﬂ@]’]dﬂ% muummawamﬂﬂ@m:aglu set L8N (REUANBEU “@”)

| aAa a d v ¥ v 1 v 1
RUNULAG One-way ANOVA L WRDANITILNGIN Gﬁdﬁ?.l amﬂamﬁammwauam Uz ININNNRY
—_— Q q (]

gadlmInanuaitnd uazanuudsdyiua aaﬂszmnmnnq’uﬁaa Wik WINTaanas Lﬁﬂx‘]ﬁ%ﬁvllj

uads desluldafiduaunsuuainignu drudnds Statistics > Nonparametric tests > Kruskal-

Wallis test mssntiuwnsuaznisudanalinanmsindanni
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@ A o a o
‘Ylﬂﬁa‘ﬂﬂ’)']&lL‘lJ‘IrbElﬂi%ﬂﬂﬂﬁ?ltﬂil%ﬁqmaﬂ‘lﬂ'mz

Workshop 9: msaanlususasmsiineu (Letter) (JudasensodunuSALUIUIATEIBIANTNANINY

(ORG_SIZE) (Chi-square test for independent)

1. maaiansymw 32 lalduansisuaniasanud 2 n4 (Cross tab 138 Table)

#N&9: Statistics > Contingency tables > Two-way tables

= S -
& Two-Way Table B —— [ & Two-Way Table

Data |Statistics Statistics

Compute Percentages

Row variable (pick one)

Celumn variable (pick one)

@ Row percentages
() Column percentages
() Percentages of total

) No percentages

Hypothesis Tests

Chi-square test of independence
<all valid cases> &l
4 | v

Subset expression

ponents of chi-square statistic
Print expected frequencies
[T] Fisher's exact test

I @He\p ] I <a‘§ Reset ][ J oK ]l x Cancel I 6;‘9 Apply l ’ @Help ] I <:§ Reset ][ c#? QK I[ ﬁ Cancel I F‘Q Apply ]
Script & Output
> local({
.Table «- =tabs(~0RG_SIZE+Letter F, data=Datalll)
+ cat ("\nFreguency table:\n")
+ print (.Table)
+ cat ("\nRow percentages:\n")

+ print (rowPercents({.Table))

+ .Test <— chi=sg.test(.Takle, correct=FALSE)
+ print {.Test)

+ cat ("\nExpected counts:\n")

+ print (.Testfexpected)

£ 1)

Frequency table:

Letter F
ORG_SIZE Tufilususaadaeu dlususaedlnam
auiAna™ (15 - 50 @) 10 1
auimda (oAt 15 Auw) 7 1
unlvial (W1ART1 50 AW 29 23
REow percentages:
Letter F
ORG_SIZE Tufilususaadlaee dlususaeilaet Total Count
PuimnamT (15 - 50 Al 90.8 9.1 100 11
auiman (dazadn 15 Au) 87.5 12.5 100 &
unlvial (W1ART1 50 AW 55.8 44,2 100 52

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Pearson's Chi-sguared test

data: .Takle
X-squared = £.9529, df = 2, p-value = 0.03082

Expected counts:

Letter F
ORG_SIZE i luSusasdnu Tlususaeilaeu
YUIMAAT (15 - 50 AU 7.126761 3.873239
auiman (dazndn 15 aw) 5,.183099 2.816301
wuialugy (WIAATT 50 AW 33.690141 18.309853

4|

Messages

[5] WARNING:
2 expected freguencies are less than 5

WULLAG  IRFILNG 11 WARNING: S1ATUNNINAFAU LA-8UAT A1auda1dadisimwin > 5

MINATDUTNNATIUNANA
1. auqag’mﬁ'maau H, uae H;
Ho: Letter W@z ORG_SIZE 1Judaszdan (Aa lulanusunuinu)
H,: Letter uaz ORG_SIZE laiidudaszdany (Aalanuaunusnm)
2. fmuazaunERIAYUaINIINasey O = 0.05

3. sn@nasay: Chi-square test for independence

2 k (0;—E))? E. — " 2 4 4 -
X© = i=1— 5 Ei = np; Imsuenuaanuy X° A df=2 1{a H, iluass
l

4. ngmiaadula ULes H th p-value < O
5. ﬁﬂmmmaﬁaﬁnﬂﬂfojuﬁaazm
ANRDA X-squared = 6.9529 p-value = 0.03092

6. AaAWL aavuazlwaNNRLIY

UNLas Ho

o LR A A Ao o ¢ 6 A
n3aanlususssnsinim (Letter) liidudasznIofsuwusnurwiasasosdnsnAnan
(ORG_SIZE)

2. Save active data set b busia bl

ﬁﬁéﬁ‘l: Data > Active data set > Save active data set

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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o o ¢ Qs a a
NagavuANNINNWsVaIN LU BIUTNI1W

=

anuuazrinuelunsdjifnu (WSK), daanwififa “vinsen1sfieans” (USK), GPA

ANNFNN WS UAIa bl (Correlation)
Pearson correlation ﬁ%m%“ufagaﬁﬁmmﬁmLmﬂﬂﬁ
Spearman rank correlation ﬁ%’]%{uﬁaﬁaﬁvl&iﬁﬂ’mnmLLﬁ]Gllﬂa
Workshop 10:

1. Load data set Training2 3115914 (Ja2uUs WSK 1az USK wan)
2. nagauin WSK, USK, GPA finsuanuasdndnialyl
Nansnaau: WSK, USK lafimsuanuasind, GPA inmsuanuasdnd

@ o ¢
3. AIANMURNNUD

@N®9: Statistics > Summaries > Correlation test

[ |
{F Correlation Test - — - &J

Variables (pick two)

Type of Correlation Alternative Hypothesis
() Pearson product-moment @ Two-sided

© Spearman rank-orde () Correlation < 0

) Kendall's tau () Correlation > 0

[@Help] l Q‘@ResetH o oK Hﬁcwd

[ F"ﬂ' Apply l

b

Script & Output

> with(Datafll, cor.test (GPFA, USE, alternative="two.=ided", method="spearman™) )

Spearman's rank correlation rho

data: GPA and USE
5 = 51671.69, p-value = 0.4295
alternative hypothesis: true rho i=s not eqgual to O
sanple estimates:
rho
0.0359376
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Spearman's rank correlation rho

data: GPR and WSK
5 = 42465.79, p-value = 0.1215
alternative hypothesis: true rho 1= not equal to O
sanple estimates:
rho
0.189415

Spearman's rank correlation rho

data: USEK and WSEK
5 = 118932.41, p-value = 1.24ge-14
alternative hypothesis: true rho i=s not egual to 0
zample estimates:
rho
0.7722563

GEHE @TaLLﬂsﬁé'uw”uﬁﬁ'uﬁLﬁﬂa@;L(ﬁ'mﬁa WSK waz USK
SUUTERANTENTUNUT (Correlation coefficient) = 0.7722563

d'l a ana U o L 1 & 6
Luamaauam‘!mgmmaanmmgﬂmﬁ mmawwuﬁ"lmﬂugms

4. nasaUINANLAAY WSK AU USK uandnanunse ld (Paired t-test)

@N®9: Statistics > Means > Paired t-test

r B
@ Paired t-Test R - g
First variable (pick one) Second variable (pick one)
=« |USKS
SE1
= Sk2 |;J
SKE3
- SE4 -

> with(Datalll, cor.test (GPA, WSE, alternative="two.sided", method="spearman™))

> with (Datafll, cor.test (USE, W5SE, alternative="two.sided", method="spearman™))

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Script & Output
> with(DataRll, (t.test(USK, WSK, alternative="two.sided', conf.level=.95, paired=TRUE)))
Paired t-test
data: USE and WSK
t = -0.7573, df = &7, p-value = 0.4515
alternative hypothesis: true difference in means is not egual to 0
95 percent confidence interval:
-0.106593308 0.04810956
sample estimates:

mean of the differences
-0.02941176

a3 NN LLANE1I N

IS aa a 2 % ¥ v ' % .
WUELAa Paired t-test LTugdi@wTuuasn sildoanasidosduinnadvastons (paired) Vs
—_— - a
13231n3 da9dnIwanuadlnd wintaanadidasduitluidnas @Tﬂd"lﬂ“ﬁﬁﬁﬁ%@%?\lﬁ’]Lm%ﬂﬁ@jﬁ'u
ABANFY Statistics > Nonparametric tests > Paired-samples Wilcoxon test

NIELRBNITLaL NI AN LERANNNTLA T 8111

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA



43

6 a 3 -
NIINEN ﬂinWi%E] nIAITHNIINANDY (Regression)

mylenzdnmnenasdunmInensaiaaudsnaula (druLsau/dependent variable 1 @2)

A a o A o o € A o A
wiaidun1seSunsanuudsdwvesandsnanla AILAINLINITENIDA8 DL
(predictor/explainatory/independent  variables ~ #a1863)  lagfnalnlsauiazalulsanudadd
AMNFNWUSIWLU IR Uit Ay dndsninuadasilszaumyiatdu scale winiduaauds
. v A ' & a ' v = ° . ad A a '
nominal 6848 2 @vik Wndannndn 2 ardesdniaiuds dummy variables AFMIiTaNIn
Multuple Linear Regression uaziitaanadtdaidninandianunszauend 9 vadaaudsauwaasdnig
wanuauuUnd wardanuudsdnurinny  wneaaseudeanadiiasaniiliiduassanaascdarin

N3 Transformation ?Taga

wnatsanuLtdu nominal 2:da4lE3F Logistic Regression
Workshop 11: %1 Linear Regression Model 983 CPU data set (3710 Weka data set)
1. 8w IWE cpuxis TG ILFET oo

2. View data set ﬁ]x"l@i”

F N

@ CPU Lol B eS| | Tang aisluimaniagunsnenyol

T Uszdnsanwesnisuszuianavad CPU

1 125 2568 &e000 256 16 128 198 :

2 29 BOO0O 32000 32 8 32 269 kg g o o s

- 2000 32000 22 : 22 220 |_ @?UﬂMﬂﬂHmwTadﬂaNW')L(ﬂai

4 23 8000 32000 32 8 32 172 | “

5 29 8000 16000 32 a 16 132 | ||| Depdendent variable fa class

[ 2& 8000 32000 64 8 32 318 A A

7 23 16000 32000 64 16 32 367 (ﬂiz&‘ﬂﬁﬂ’]‘w)

8 23 18000 32000 64 16 32 489

- 23 16000 4000 €4 16 32 636 Predictor variables: MYCT, MMIN,

10 23 32000 &4000 128 32 64 1144 o

8| s00 1000 3000 01 2 38 MMAX,CACH, CHMIN, CHMAX n3%i3/a 6
12 400 512 3500 4 1 6 40

13 &0 2000 8000 65 1 g = @Tr)

P8 50 2000 16000 65 1 8 138

15 350 64 64 a 1 4 10 =Y &

S0l 200 512 16000 O 4 32 35 dVayaNRNa 209 :N8N1I

17 1a7 524 2000 8 4 15 18 o & -

LN 143 512 5000 O 7 32 28 audinivaati scale

19 143 1000 2000 Q 5 16 31

20 110 5000 S000 142 ] 64 120 Q . o 8 a
o .: 100 e300 o - o 0 AN @I'JLLﬂiVJﬂ@nﬁJﬂ'ﬁLLﬁ]ﬂLLTI]GLLU']J']_]ﬂ(ﬂ
22 143 3100 6200 Q 5 20 33 a '

23 143 2300 6200 0 & 64 &l %ia‘lu?

PP 110 3100 6200 0 & 64 76 o D e oa e o oea o
LMl o0 128 6000 0 1 12 23 A1 predictor LAREAINAIMURNNUDLTILRY
PYll 520 512 2000 4 1 3 69 e o “w.

sy 320 256 G000 0 1 6 33 nuaILYT class ‘WEQVLN?

28 320 256 3000 4 1 3 27

29 320 512 5000 4 1 5 77

30 320 256 5000 4 1 & 27 -

3. NARAUNIILINLIIUNG auuﬁdmﬂ@ﬁ JInsuanuasuuulng
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4. NAFaUINAILLT class UANUIFNAUTALAY predictor LARTAILLULTILE

fnda: Graphs > Scratterplot

F ™
i Scatterplot e e e e - [
Data | Options
x-variable (pick one) y-variable (pick one)

| »

m

1

Plot by groups... |

Subset expression

<all valid cases=>

Y re—

l &) Help ] l %Resetl [ o oK H 9¢ cancel

(]

Script & Output

» ghowData (CPU, placement='"-204+4200', font=getRemdr('logFont'),

+ maxheight=30)

> scatterplot (class~CACH, reg.line=lm, smooth=FALSE, spread=FALSE,
+ id.method="mahal', id.n = 2, boxplots='xy', span=0.5, data=CPU)

1 200
1 200

] 8200

1000
1

class
600
1

oo
oo

om @ o m

cogog ohooo m o

maxwidth=80,
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5. auN@daULT predictor NNEIRANUFNNUTULLLTUEUTY class

WIANMNFTUNUTIZNING predictors WARZAINU class

Predictor r t, df p-value
CASH 0.6626414 12.7297, 207 < 2.2e-16
CHMAX 0.6052093 10.9381, 207 < 2.2e-16
CHMIN 0.6089033 11.044, 207 < 2.2e-16
MMAX 0.8630041 24.5775, 207 < 2.2e-16
MMIN 0.7949313 18.8513, 207 < 2.2e-16
MYCT -0.3070994 -4.6427, 207 = 6.102e-06
r*VN—2
nanawne L = ———
- v 1-12

lagtn@uaen predictors NIzAANURNNUTAKLES
NDIRIANNRUNWTUAIA L TNIRUAGQ L

#N&49: Statistics > Summaries > Correlation matrix L8an Pairwise p-value

- ~
i Correlation Matrix - - ﬁ

Variables (pick two or more)

Type of Correlations

@ Pearson product-moment
() Spearman rank-order

() Partial

Observations to Use

@ Complete observations

() Pairwise-complete observations

H « oK Hﬁcfmca

l F‘V Apply l

Script & Output
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> reorr.adjust (CPU[, c("CRCH", "CHMAX", "CHMIN", "class", "MMAX", "M
+ type="pearson", use="complete™)
Pearson correlations:

CRCH CHMARX CHMIN class MR MMIN MY¥CT
CRCH 1.0000 ©0.4878 0.5822 0.6626 0.5380 0.5347 -0.3210
CHMAX 0.4878 1.0000 0O.5483 0.6052 0.5272 0.2669 -0.2505
CHMIN 0.5822 ©0.5483 1.0000 0.&08% 0.5605 0.5172 -0.3011
class 0.6626 ©0.6052 0.6089 1.0000 0©0.8630 0.7949 -0.3071
MR 0.5380 0.5272 0.5605 0.8630 1.0000 0.7582 -0.3786
MMIN 0.5347 0.266% 0.3172 0.7%4% 0.7582 1.0000 -0.3356
MYCT -0.3210 -0.2505 -0.3011 -0.3071 -0.3786 -0.3356 1.0000
Humber of observations: 209

Pairwise two-sided p-values:
CACH CHMAX CHMIN class MMAX MMIN MYCT

CRCH <.0001 <.0001 «.0001 <.0001 <.0001 «<.0001
CHMAZX <.0001 <.0001 «.0001 «.0001 <.0001 0.0003
CHMIN <.0001 <.0001 <.0001 <.0001 «.0001 <.0001
class <.0001 «<.0001 «.0001 «<.0001 «.0001 <.0001
MMAX <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
MHMIN @ «.0001 <.0001 <.0001 «.0001 <.0001 <.0001
MYCT «<.0001 0.0003 «<.0001 <.0001 «<.0001 <.0001

. . o > = .
6. %1 Regression Model (Explanatory variables )1N@7 8N class GRS Response variable)

#N&9: Statistics > Fits models > Linear Regression

reﬁ- Linear Regression ” _ R — u

Enter name for model: ReghModel.2

Response variable (pick one}  Explanatory variables (pick one or more)

-~

Subset expression

<all valid cases»

Script & Output
> RegModel.2 <- lm{class~CACH+CHMAY+CHMIN+MMEYMMIN+MYCT, data=CPU)

> summary (RegModel. )

€
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Ezstimate 5td. Error t walue Pr(>|t])

@N§9: Models > Stepwise model selection

(Intercept) -5.58%e=+01 &8.045e+00 -6.948 5.00e-11
CACH 6.414e-01 1.3%6e-01 4,596 T7.5%e-06
CHMAX 1.482e+00 2.200e-01 6.737 1.65e-10
CHMIN -2.704e-01 &.557e-01 -0.316 0.7524
MR 5.571e-03 &6.418e-04 g2.681 1.32e-15
HMIHN 1.52%e-02 1.82Te-03 28.371 9.42e-15
HMYCT 4,885e-02 1.752e-02 2.7889 0.0058
Signif. codes: 0 '#*%*' 0.001 '*%' Q.01 **' O0.05 '.

-
-

-
-

-

-

''0.1

Rezidual standard error: 59.99% on 202 degrees of freedom
Multiple R-sguared: ©0.8649%, Adjusted R-sguared: ©0.8&08
F-=ztatistic: 215.5 on & and 202 DF, p-value: < 2.2e-16

-
F Stepwise Model Selection

- ——

=)

Direction Criterion
@ backward/forward @ BIC
) forward/backward &) AIC
) backward

() forward

l @Help ] | %Reset |[ JOK H *CancelH ﬁﬁ\.pply|

e

Script & Output

Direction: backward/forward
Criterion: BIC

Start: AIC=1741.63
class ~ CACH + CHMAX + CHMIN + MMAX + MMIN + MYCT

DEf Sum of 5g R55 LIC
- CHMIN 1 359 TZTZTE 1736.4
<none> 726920 1741.6
- MYCT 1 27985 754905 1744.2
- CARCH 1 Te&00% 8029295 1757.1
- CHMRX 1 163347 890267 1778.7
- MMIN 1 252179 979099 1798.5
- MMZX 1 271177 998097 1802.5

Call:

Im({formula = class ~ CACH + CHMAX + CHMIN + MMAX + MMIN + MYCT,
data = CPFU)

Residuals:
Min 1¢ Median 30 Max

-185.82 -25.17 5.40 26.52 3B5.75

Coefficients:

1

> stepwise (RegModel.2, direction='backward/forward', criterion='BIC')
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Step: AIC=1736.39

class ~ CARCH + CHMARX + MMARX

Df Sum

<none>
- MYCT
+ CHMIN
- CRCH
- CHMAX
- MMIN
- MMEX

[

Call:

of S5ag

28343
358
78715
177114
258252
270856

R55
T27279
TE55623
T26320
8059485
904393
985531
998135

lm(formula = class ~ CRCH +

Coefficients:
(Intercept)
-56.075018

CACH

0.629824

Regression Model ilaaa
class = -56.075 + 0.630*CASH + 1.460*CHMAX + 0.006*MMAX + 0.015*MMIN + 0.049*MYCT

48

+ MMIN + MYCT

AIC
1736.
1735.
1741.
1752.
1776.
1794.
1787.

ki ot O b

CHMRX + MMAX + MMIN + MYCT, data = CFU)

CHMAEX MMRX MMIN
1.459877 0.005562 0.015180

Model fiianuuingrinla? Multuple R-squared = 0.86497?

80INA&AU Model l14ha214a%
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)

20

ohe

=
NYUNYT

3)

€

B)Da

n



49

a3Udds R (version 3.1.2)

N39AN13ToYA

ma‘dm‘ﬁagamn‘lwa‘ Excel Data > Import data > from Excel

msaeaudsanlna Data > Manage variables in active data set > Compute new variable
maaeusdasaauds Data > Manages variables in active data set > Recode variables

mMsutlasaansls numeric 14idw factor | Data > Manages variables in active data set > Convert
warmabidasvasaands (value label) | numeric variables to factors

mavaifivlWadays R Data > Active data set > Save active data set
mil,ﬂ@vLWéi“ﬁa%!a R Data > Load data set

gnadamIuaInlsaen

aaudsizIamansmy

MILANUAIAAD Statistics > Summaries > Frequency distributions
NIMNWLYILAZNIIW WL Graphs > Bar graph / Pie Chart
Al sipadInno
AnafaLdasdu (N, Mean az SD) Statistics > Summaries > Numerical summaries
A dalaunsy Graphs > Histogram
MIuAINUIANUINA D WMUUAN 9 13w | Distributtion > Continuous distributions > Normal distribution >
mM3tanLadUné (Normal distribution) Plot normal distribution
mavnainge efnuasauibiAny Normal quantiles
MIMEN (p-value) VaIFNED A Normal probabilities
NMINAFDUNILINUIIUNG Statistics > Summaries > Shapio-Wilk test for normality
MInagaLLaaY Statistics > Mean > Single-Sample t-test

#nadIudaInnls

madSpuifisuaanuudsdan 2 61 | Statistics > Variances > Two-variances F-test
maSsufisuaanuudslsin > 2 é1 | Statistics > Variances > Bartlett’s test / Levene’s test
LS LiuRNEE 2 6 (independent Statistics > Means > Independent samples t-tes
Samples) Statistics > Nonparametric tests > Two-sample Wilcoxon test
LS ufisuRnAe 2 6 (Paied Samples) | Statistics > Means > Paired t-test
Statistics > Nonparametric tests > Paired-samples Wilcoxon test
madSouifisudiade 2 dwmSanannin | Statistics > Means > One-way ANOVA
(Independent Samples) Statistics > Nonparametric tests > Kruskal-Wallis test
MILANKAIANNA ROINILAZS Statistics > Contingency tables > Two-way tables
nagauaNULdudazreIalls 2 a9
MIRMATINANMUFNANUTVRS 2 Gauds Graphs > Scratterplot
MIMANUFNNUTVES 2 AauLs Statistics > Summaries > Correlation test / Correlation matrix
MINATZRMINADEEY Statistics > Fits models > Linear Regression

Models > Stepwise model selection
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o ~ L v
n1INn muawagamﬂ Weka

(Data Mining with Weka)

€

3)
€
D

=
NYILNYIAAN

.aﬂ
=2

N15ANAY Weka

1. Download lisunsud http://www.cs.waikato.ac.nz/ml/weka/downloading.html

2. aatdanfnnafaas
lunftazls version 3.7.11 (Book version 3.6)
ANAINN default ez Next

{7 Weka 3.7.11 Setup o] & |3

Welcome to the Weka 3.7.11 Setup
Wizard

This wizard will quide you through the installation of Weka
3.7.11,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Mext = l| Cancel

=S
RAZYAR

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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{47 Weka 3.7.11 Setup

Installing
Please wait while Weka 3.7.11 s being installed.

Extract: UnivariateEqualFrequencyHistogramEstimator . himl... 100%

= @ | =8

Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:

KernglEstimator.html... 100%

MahalanobisEstimator. hitml. .. 100%
MultivariateEstimator.himl... 100%
MultivariateGaussianEstimator. hitml... 100%
NDConditionalEstimator. hitml... 100%
NMConditionalEstimator. html... 100%
NormalEstimator.html... 100%

PoissonEstimator . html,.. 100%
UnivariateDensityEstimator. html... 100%:
UnivariateEqualFrequencyHistogramEstimator . html. .. 100%;

O
o

m

Install JRE

I

Java Setup - Welcome

Welcome to Java

wour internet experience come to life.

Click here for more information on what we do collect.

ORACLE

Javva provides safe and secure access to the world of amazing Java content,
From business solutions to helpful utilities and entetainment, Jawva makes

MHate: Mo personal information is gathered as part of our install process.

Click Install to accept the license agreement and install Jawva now.,

| Change destination Falder

Cancel

Ingtall =

ﬂ(ﬂl!&l Install

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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4. @ae3L3uUIBY
{7 Weka 3711 Setup = = | £

Installation Complete
Setup was completed successfully.

Completed

Output folder: C:\Program Files\Weka-3-7 -
Execute: RunJREInstaller bat

Delete file: C:\Program Files\Weka-3-7\RunIREInstaller . bat

Created uninstaller: C:\Program Files\Weka-3-7\uninstall.exe

Output folder: C:\Users\Admin\AppDataRoaming \Microsoft\Windows\Start Menu'Pr...
Create shortcut: C:\Users\Admin'AppData\Roaming Microsoft\Windows\Start Menu, ..
Create shortcut: C:\Wsers\admin'AppData‘\Roaming Microsoft\Windows\Start Menu', ..
Create shortcut: C:\Users\Admin'AppData\Roaming Microsoft\Windows\Start Menu', ..
Create shortcut: C:\Wsers\admin'AppData‘\Roaming Microsoft\Windows\Start Menu', ..
Completed Al

{1 Weka 2711 Setup

Completing the Weka 3.7.11 Setup
Wizard

Weka 3.7.11 has been installed on your computer,

Click Finish to close this wizard.

€
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n195un 1y Weka
1. All Programs > Weka 3.7
. Accessories

. EditPlus 2

) Games

. Google Chrome

, Java

. Java Development Kit

. Maintenance

. Microsoft Office

. Microsoft Visual Studio 2005

| Motepad++

. Renesas Electronics

. SharePoint

| Snagltd

| Startup

, Weka 3.7.11
a Documentation
{5 Uninstall Weka 3.7.11
0 Weka 3.7 (with console)
€F Weka 3.7

1  Back

| |555m’? programs and files

53

Admin
Documents
Pictures

Music

Computer q
Control Panel .
=TIl
Devices and Printers 1
Default Programs 1

Help and Support |-

(Shit down |15

%38 &L short cut Weka 3.7 811U desktop tiWagzainlunsisunla

auldanan Weka lanan VN9

2100

Weka GUIChoaoser

Weka has a package manager that you

[] Do not show this message again

can use to install many learning schemes and tools.

The package manager can be found under the "Tools" menu,

(5]

A8n Do not show this message again UW&IARN OK

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)

IS = a o Q!
g INYUNYIAANA



Weka GUI Chooser

& Weka GUI Chooser E=N Bl =X
Program Visualization Tools Help
Applications
WEKA [ ==
The University
of Waikato Experimenter
Waikato Environment for Knowledge Anahysis KnowledgeFlow
Version 3.7.11
(c) 1993 - 2014
The University of Waikato Simple CLI
Hamilton, Mew Zealand
a o
A Interface N19N19TW 4 LUU
1. Explorer
€J Weka Explorer [E= EoN =3
{ Preprocess | | | | |
[ Open file. .. ] [ Open URL... ] [ Open DB... ] [ Generate. .. Undo Edit... Save
Filter
None Apply
Current relation Selected attribute
Relation: Mone Attributes: None Mame: None Type: Mone
Instances: Mone Sum of weights: None Missing: Mone Distinct: Mone Unique: Maone
Attributes
Al MNone Invert Pattern
- [Crmoea |
Remove
Status
Welcome to the Weka Explorer w x0
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2. Experimenter

iSetup i fun | Analyse
Experiment Configuration Mode: (@ Simple () Advanced
[ Qpen... ] | Save... | [ MNew ]
Results Destination
|ARFF file - | Filename: | | | Browse... |
Experiment Type Iteration Control
|Cross~u'alidaﬁon - Mumber of repetitions: |
Mumber of folds: | (@) Data sets first
(@) Classification Regression Algorithms first
Datasets Algorithms
| Add new... | | Edit selected... | | Delete selected | | Add new... | | Edit selected... | | Delete selected
Use relative paths
| Up | | Down | | Load options. .. | | Save options... | | Up | | Down |
| Notes |

3. KnowledgeFlow

Y AQANSLMOMD YN BHB RSO

Design

Untitled1 x

| DataSources

| Classifiers
. Clusterers
| Associations
Ee [ Evaluation

L visualization

| Tools
Ly Flow

4 m

Status | Log|

Component Parameters Time: Status

[KnowledgeFlow] - |Welcome to the Weka Knowledge Flow

IS = a o g
Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) qal INHUNYTARNA
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4. Simple CLI

F-

&4 SimpleCL

Welcome to the WEER S5implelLT

Enter commands in the textfield at the bottom of
the window. Use the up and down arrows to move
through previous commands.

Command completion for classnames and files is
initiated with <Tabk». In order to distinguish
between files and classnames, file names mast

ke either absclute or start with '.%' or "=/"

{the latter i3 & shortcut for the home directory).

<Alt+BackSpace> i3 used for deleting the text
in the commandline in chunks.

> help

Command must be one of:
java <classname> <args> [ > file]
break
kill
capabilities <classname> <arg3r
cls
history
exit
help <command:>

m

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Weka_Workshops

€

3)

=
NEILNEI

.cm

=)
e

ho) N

n

WS#1: Numeric Prediction

Data set: cpu (Weka_data =4 WS format 1Ju .arff)

Bz used by Eilpatrick, D. & Cameron-Jones, M. (19%8). Numeric prediction
using instance-based learning with encoding length =selection. In Progress

in Connectionist-Based Information Systems. Singapore: Springer-Verlag.

Wk

Deleted "vendor"™ attribute to make data consistent with with what we

1 & 0 b

used in the data mining book.

I
Moo 0 o o o P

fBrelation 'ggu'
@attribute MYCT numeric
@attribute MMIN numeric
Rattribute MMAX numeric
@attribute CACH numeric
@attribute CHMIN numeric
@attribute CHMAX numeric
@attribute class numeric
Edata

125,256, 6000,256,16,128,198
29,8000,32000,32,8,32,269
29,8000, 32000,32,8,32,220
29,8000, 32000,32,8,32,172
29,8000,16000,32,8,16,132
2F AROANN 2TIO0ON A4 R T IR

e e e e e e =
1 ot b W R D e

(=TI ]

LRI S R R

RO

€

3)
B)Da
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. A
1. Preprocess > Open file Laan cpu .
&3 Open M
Lookin: | | Weka_data = T *EE
T o breast-cancer o segment-test [ Invoke options dialog
-\;::J") o contact-lenses o soybean
Recent Items 'o supermarket Note:
| o cpuwithvender o unbalanced
- Some file formats offer additional
- o credlt g o vote i options which can be customized
i o diabetes o weather.nominal when invoking the options dialog.
Desktop 'o glass 'o weather.nurmeric
L] ionosphere
= & iris.2D
[_‘, & iris
My Documents o labor
o ReutersCorn-test {
1 o ReutersCorn-train
il
E“”h-. 'Q ReutersGrain-test
Computer o ReutersGrain-train
[+] segment-challenge
e
A File name: cpu.arff Open
RIS Flesof type: | arff data files (=.arff) =
VL v
]
. —
&3 Weka Explorer E=0r
Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
[ Openfie.. [ Open URL... ] [ Open DE... ] [ Generate. .. Undo Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: cpu Attributes: 7 Mame: MYCT Type: Mumeric
Instances: 209 Sum of weights: 209 Missing: 0 (0%:) Distinct: 60 Unique: 19 (9%)
Attributes Statistic Value
Minimum 17
[ gl J[ mone [ et J[ pattem | i 1500
Mean 203.823
No. Name StdDev 260,263
2([ MM
3 Mmax
4[|cacH r 1 -
5[ |crvm lCIass. class (Mum) 7 Visualize all
6| |CHMAX
7| |dass 137
34
14 13
Remove 14 z [ o z i ¥
T 1
17 7525 1500
Status
0K

LLale‘%ﬁa@T@T’aq@ﬁﬂU%:Lﬂmﬁuﬂi class ®INAaINITIRaLUsaw T wa LT class 1% Edit La2

ARNYINGILUINABINNT LRBN Attribute as class @TuLLﬂsﬁfuﬁﬁl:magLﬂu@‘i’aq@ﬁw LRZLEAILD %
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AIRUN
U aa 6 A Qs =3 v

waene 2199 wann3ing wia aautls Ale

oy viewer T
Relation: cpu

No. | 1: mycT | 2: mvin | 3: mmax | 4: cacH FE: CHMAX | 7: class |

Mumeric | Numeric | NMumeric Numeric

123 | 1s00.0| 768.0/  1000.0 0.0 Get mean...

124 | i500.0|  788.0[ 20000 0.0

135 300.0 763.0/  2000.0 0.0 Set all values to...

208 430.0 5120/ 8000.0 32.0 Set missing values to...

203 480.0| 1000.0) 4000.0 0.0 Replace values with...

i1 400.0)  1000.0)  3000.0 0.0

12 400.0 °12.0] 3500.0 +0 Rename attribute...

13 g0.0| 2000.0] 80000 65.0

14 50.0/ 4000.0] 15000.0 85.0 Attribute as class

15 350.0 54.0 64.0 0.0 Delete attribute

25 320.0| 128.0| 6000.0 0.0 .

5 320.0 =120 2000.0 20 Delete attributes...

27 320.0/ 256.0| S000.0 0.0 Sort data (ascending)

23 320.0)  256.0| 3000.0 4.0

29 320.0 5120/ 5000.0 4.0 Optimal colurmn width (current)
30 320.0) 256.0] 5000.0 4.0 Optimal column width (all)
37 50.0/  500.0)  2000.0 8.0 v e —

33 50.0/ 1000.0)  4000.0 8.0 1.0 5.0 29.0

39 50.0/ 2000.0) 8000.0 8.0 1.0 5.0 710 |
47 s10.0/ 5120/ 5120 8.0 1.0 1.0 18.0

43 810.0/ 1000.0| 5000.0 0.0 1.0 1.0 20.0

49 320.0) 512.0] 8000.0 4.0 1.0 5.0 40,0

50 200.0) 512.0] 8000.0 8.0 1.0 8.0 62.0

51 700.0)  334.0] 8000.0 0.0 1.0 1.0 24.0 -

Undo [ QK H Cancel ]

Y v

1

f
A o
i

3

ALY

IM7la lnaas Excel i ctri+A (Select All) uaa 'l paste adlu Excel WA UTIViawIALI%
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3. Weka 987316 descriptive statistics 2a3uAazablslh wiauuaaInTw (histogram) K3aadn

:
. . = . (o (o v L
Visualize All LWa@ histogram 830U INNEINTBINK
MYCT MMIN MMAX CACH
i i 88 .
55
a7
34 3 34
24
i | -
7 4 4 3
42 0 Lo 2 £ I T o b o0 0 ] o A1 12 00 0 2
T ] T d T d T
17 TARS 1500 fid 16032 32000 fid 37037 4000 a 118 26
CHMIN CHMAX dass :
|45
ln
19 il
i —’ﬁ’_!—vi
bl 1 ionpoop?2 Ly—\ﬁﬁnnrg—»Lnnz L4034 g p 102
o ZIE 62‘ o 8'8 IFEI L3 57‘3 1150'
4 1l +

4. Visualize scatter plot (@T’JLLU? 2 @T’J) lagadnNWAL Visualize
r@ Weka Explorer o [EIEIQ

| Preprocess | Cassify | Cluster | Assodiate [ Select atiributes | Visuzlize |

Plot Matrix MYCT MMIN MMAX CACH CHMIH CHMA}

class . . . . . . ‘E
Fani il

CHMAX o E B i . : . <l
e R a
ET P Ni i i
B 1 | b

PlotSize: [105] . [l || Fast scroling {uses more memory)

romsz 1|

Jitter: ” )

Colour: dass (Mum}) .| 100

Class Colour |

T 1
& 578 1150

€
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5. Fit linear regressiom model
Classify > Choose Classifier = functions > Linear Regression

Test options = Use training ser (default)

T—— | TE——— "

&3 Weka Explorer ) Weka Explorer

Preprocessl Classify | Cluster I Assodate I ! | Prepmcess| Classify | Cluster | Associate | Select attril

Classifier Classifier
| weka [ Choose ]lLinearREgressiun -50-R1.0E-8
= | classifiers
i -- || bayes Test options
=" ) functions
----- # GaussianProcesses
----- ™~ ) Supplied test set Set...
: MultiayerPerceptron i7) Cross-validation Folds |10
----- » () Percentage split oL |66
..... .-. :
----- # SimpleLinearRegression [ A LIS LIS ]
----- -
E """ - {Mum) dlass -
----- # SMOreg
[ """ * [ Start ] Stop
B L lazy [
f - | meta Result list {right-dick for options)
r L.

e | |

na Start 3z lANANT
£ Weka Explorer a ; — ) — - - = g‘

Prep(ocessl Classify ‘ Cluster | Assodiate I select attributes | \ﬁsua\izel

Classifier

l Choase ]|LinearRegressiun -50-R 1.0E-5 |

Test options Classifier output
(@) Use training set Linear Regression Model -~
() Supplied test set Set... class =

(©) Cross-validation  Folds |10
.0491 * MYCT +

_ o

(") Percentage split % |66

i g i 0.0152 * MMIN +

[ More options. .. ] 0.0056 * MMEX +
0.6298 * CACH +

n
(Nur) class . l 1.4599 * CHMRX +
-56.075

Time taken to build model: 0.03 seconds

Result list {right-click for options)

18:15:55 - functions.LinearRegression === Evzluation on training set ===

Time taken to test model on training data: 0.02 seconds

mn

=== Summary =—=

Correlation coefficient 0.93

Mean absolute error 37.9748

Root mean squared error 58.9899 i
Relative absclute error 38.592 %

Root relative squared error 36.7663 § s

Status

= -
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6. nsnlana
6.1 Model: Class/PRP = -56.075 + 0.0491*MYCT + 0.0152*MMIN + 0.0056 *MMAX
+ 0.6298*CACH + 1.4599*CHMAX

dutslad L luluaa?

Linear Regression Model
class =
0.0491 * MYCT +
0.0152 * MMIN +
0.0056 * MMRZX +
0.6298 * CACH +
1.4599 * CHMRY +
-56.075

6.2 Evaluation: Correlation coefficient R=0.93 or R?=0.8649
@13 predictor 5 @7 Aa MYCT, MMIN, MMAX, CACH, CHMAX &1313085118a714

w515 Ua9615 Class/PRP latlszanms 81%

Correlation coefficient 0.93

A o

6.3 Deployment: La3asnanmitaasindaslval 1 n30s Hamauii@asit MYCT=200, MMIN=1000,
MMAX=2000, CASH=0, CHMAX=64 2z113z8n5n W (PRP) = 73.58

ARNTYINN Result La2 Save model

1Y & . (X o L. [ A (>
7. lAnamaund 3 test options 321631 Weka I full training set lunsasluias TInaantuad
=1 @ A 1Y o . . s o
luiaaasiniiauny TIFEAARBINY Stepwise Regression 11 SPSS uazlu R udnaawsuad
Evaluation 311 Correlation coefficient 489719 3 test mode 8 1) Use training set, 2) Cross-

validation (10 folds), 3) Percentage split (66%) 3 luLvinn

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA



WS#2: Classification by Logistic Regression

Data set: diabetes

1. Preprocess > Open file \8an diabetes

63

& Weka Explorer =N Eoh =
Preprocess | Classify | Cluster | Assodate | Select attributes | visualize|
[ Openfie.. | [ Open URL... ] [ Open DE... ] [ Generate... Undo Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Attributes: 9 Name: preg Type: Numeric
Instances: 763 Sum ofweights: 763 Missing: 0 (0%) Distinct: 17 Unique: 2 (0%)
Attributes Statistic value
[ Al ][ mone ][ tnwert |[ Pattem | ({Mnmum o
Maximum 7
Mean 3845
o- Name StdDev 3.37
2| plas
3[Clpres
4 |skin
5[Cinsu Class: class (Nom) v [ visualize Al
5| |mass
T lpedi
8|Clage
o[ dass
Remove

Status
oK

2. Edit Lﬁ'ag] type UWaz AvaILaazaLls

| £ Viewer @
Relation: pima_diabetes

Mo. | l:preg| 2:plas | 3:pres | 4 skin | 5:insu | 6: mass | 7: pedi | 8:age 9: class

Numeric | Numeric | Numeric | Numeric | Numeric | Numeric | Numeric | Mumeric MNominal

1 6.0 148.0 7.0 35.0 0.0 33.6 0,627 50.0tested_positive -
2 1.0 35.0 66.0 28.0 0.0 26.6 0,351 31.0/tested_negative =)
3 8.0 183.0 64.0 0.0 0.0 23.3 0,672 32.0/tested_positive

4 1.0 #9.0 66.0 23.0 94.0 8.1 0.167| 21.0tested_negative

5 0.0 137.0 40.0 35.0 168.0 43.1 2,288 33.0tested_positive

] 5.0 116.0 4.0 0.0 0.0 25.6 0,201 30.0(tested_negative

7 3.0 78.0 50.0 320 88.0 31.0 0,243 26.0|tested_positive

t2] 10.0 115.0 0.0 0.0 0.0 35.3 0,134 29.0tested_negative

9 2.0 187.0 70.0 45.0 543.0 30.5 0,158 53.0tested_positive

10 8.0 125.0 96.0 0.0 0.0 0.0 0,232 54.0tested_positive

11 4.0 110.0 92.0 0.0 0.0 376 0,191 30.0(tested_negative

12 10.0 168.0 74.0 0.0 0.0 38.0 0,537 34.0tested_positive

13 10.0 139.0 0.0 0.0 0.0 27.1 1,441 57.0|tested_negative

14 1.0 159.0 60.0 23.0 840.0 30,1 0,398 59.0|tested_positive

15 5.0 166.0 7.0 15.0 175.0 25.8 0,587 51.0[tested_positive

16 7.0 100.0 0.0 0.0 0.0 30,0 0,434 32.0tested_positive

17 0.0 118.0 4.0 47.0 230.0 45.8 0,551 31.0tested_positive

18 7.0 107.0 74.0 0.0 0.0 9.6 0,254 31.0tested_positive

19 1.0 103.0 30.0 38.0 33.0 43.3 0,133 33.0/tested_negative

20 1.0 115.0 70.0 30.0 96.0 34.6 0,529 32.0/tested_positive

21 3.0 126.0 38.0 41.0 235.0 39.3 0,704 27.0[tested_negative

22 8.0 99.0 34.0 0.0 0.0 35.4) 0.388 50.0tested_negative

23 7.0 196.0 90.0 0.0 0.0 39.8 0.451 41.0tested_positive

24 9.0 119.0 30.0 35.0 0.0 29.0 0.263 29.0tested_positive -

a2u1ly class (dependent/target) Y type 1% nominal 4 2 @1 fa tested negative/tested positive

@217 classifier (independent/predictor) i8a1d type \J% numeric NInua

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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3. q descriptive statistics PIldazAILl TN Weka agﬂivi” WTauLEAINT N (histogram) K38A&AN

Visualize All Laq histogram Ua4a3ulInnaIniannn

€ Weks Explorer [E=R(E=E">=)
Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
’ Open file... ] [ Open URL... ] ’ Open DB... ] [ Generate... Undao Edit... ] ’ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Attributes: 9 Mame: preg Type: Mumeric
Instances: 768 Sum of weights: 768 Missing: O (0%) Distinct: 17 Unigue: 2 (%)
Attributes Statistic Value
’ All ] ’ None ] [ Invert ] ’ Pattern ] Minimum 0
Maximum 17
Mean 3.845

szt YIRS StdDev 3.37

2[plas

3| |pres

4{[Cskin

5| Jinsu Class: dass (Mom) - [ Visualize Al

6| |mass - -

7|[lpedi

38| |age 36

9{[Cdass

125
103
75 .
i 45
Remove L . . 1

Status
Ok -Log w. x0

v @
A A v

Tayaikiivnavue 768 @1 (Instances/Cases/N)

> 2 o e A = . e & . L. AR
ads 1 09 8 tilueuls classifier 4 type 11w numeric @91 descriptive statistics 39t
Minimum, Maximum, Mean, Standard Deviation (StdDev)

s class iduaaudsgareiaue 4 type 1% nominal

889ARN Visualize All 9ABNIINANUTNNLTVIAULT class NUAULT classifier LAaza7
4. Visualize scatter plot (GT’JLL‘lJi 2 @y’J) lasadnfuAy Visualize
5. Fit logistic regressiom model

WRONUWAL Classify > Choose Classifier = functions >Logistic (Regression)

Default Test option = Cross validation Fold 10

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA



65

& Weka Explorer & Weka Explorer
| Freprocess | Classify | Cluster | Assodate | Selec Freprocess | Classify | Cluster | Assodate
Classifier Classifier
| weka ogistic -R. 1,0E-5 -M -1
= | dassifiers
T - || bayes Test options
= functions () Use training set
----- »
..... * (71 Supplied test set Set...
""" # Logistic (@ Cross-validation Folds |10
----- # MultilayerPerceptron ]
_____ # SGD i) Percentage split %% |66
""" # SGDText [ More options. ..
..... ...
— i P # SimpleLogistic
0 0 & SMO (Mom) dass
| i i ...
[ ----- # VotedPerceptron [ Start Stop
F - lazy Result list {right-dick for options)
[+ [ meta |
[F- L. misc
[=- | rules
------ # DedsionTable
...... # JRip
Rt 6
na Start 3= laNaans
6. nsniana
6.1 Model: Class = e%'®*preg + e %%**plas + e2%"***pres + e?%*skin + e®P**insy +

-0.0897
e *

mass + e%%%2pedi + e%0"%*age + 8.4047 %30

Class = 0.8841*preg + 0.9654*plas + 1.0134*pres + 0.9994*skin + 1.0012*insu +
0.9142*mass + 0.3886*pedi + 0.9852*age

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Classifier output
Logistic Regression with ridge
Coefficients...

Class
Variable tested negatiwve
preg -0.1232
plas -0.0352
pres 0.0133
skin -0.0008
insu 0.0012
mass -0.08897
pedi -0.9452
age -0.014%9
Intercept 2.4047

0dds Ratics...

Class
Variable teated negative
pPreg 0.8841
plas 0.9654
pres 1.0134
skin 0.9934
insu 1.0012
mas3 0.9142
pedi 0.388
age 0.9852

6.2 Evaluation:

Correctly Classified Instances
Incorrectly Classified Instances

593 T7.2135 %
175 22.7865 %

6.3 Deployment: LnuAaIlUaNNIIT 6.1

ARNYINN Result W82 Save model

Inasauns 2 test options (Use training set, Cross-validation Folds 10 3¢'l@31 Weka 1 full

- [ ¢:§ [ L% ] 1 [
training set 1N T&319l0LAa TINAaNTURILNLARAZIAROUAY U accuracy Az linlaun

1435113 Cross-validation Folds 10 Weka amﬂaﬁagaﬁwmaamﬂu 10 &% AW 10 A9

laoasan 1 17 &uf 1 10u test set auNndanInuadn 9 @ty training set

< A v P = ' A a & a ! = L.
A397 2 17 @1 2 1Ju test set FuNmaanIrNadn 9 arwdn training set

= < A v a = ! A A & a ! = L.
AWBDIAIIN 10 1°ﬁ §IUN 10 LU test set RFIBNLRFDNIRNADN 9 FIULTW training set

a8 evaluation accuracy aetuaLadsuaIng 10 39

PNBUAIWINLeadnalasld full training set NINNALUNNTIHINLAE
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WS#3: Classification by ML algorithm

Data set: diabetes

1. Preprocess > Open file \8an diabetes

2. Fit classification model Classifier = rules > ZeroR (baseline accuracy)
nsuilaua

Model: Class = tested_negative

=== (Clagaifier model (full training set) =—=

ZeroR predicts class wvalue: teated negative

Evaluation:
Correctly Clasaified Instances 500 65.1042 %
Incorrectly Classified Instances 268 34.8958 %

=== Confusion Matrix =—=

@ b <-- clasgsified as
500 o | & = tested _negative
268 o | = tested positive

Deployment: tested negative
3. Fit classification model Classifier = rules > OneR
nsudana

Model: 13 make sence

=== Classifier model [full training set] ===

rlas:
< 114.5 -» tested negative
< 115.5 -» tested positive
< 127.5 -» tested negative
< 128.5 -» tested_positive
< 133.5 -» tested_negative
< 135.5 -» tested positive
< 143.5 -» tested _negative
< 152.5 -» tested positive
< 154.5 -» tested negative

»= 154.5 -» tested positive
{587/768 instances correct)

Evaluation: (cross-validation)

Correctly Classified Instances 5449 7
Incorrectly Classified Instances 219 2

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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=== Confusion Matrix =—=

@ b <-- clagsified as
433 &7 | & = tested _negative
152 116 | b = tested positive

Deployment: 1503 (apply rule)

4. Fit classification model Classifier = trees > J48

@ @ = & a o o o ° v
RUULAG @14 default parameter %3‘1@93‘1@ 20 n{) GIN‘]J’]\‘]ﬂQ NLUBITIRIATLYDNRINUIUUDE
RALRISLIAN/S QU

AIhUA2392UTY parameter “minNumObj” 15uidaanslingiduaiidmiudaya 10% Ausu

minNumObj = 77 lagaanfi J48 i minNumObj
Classitier

| Choose |J48-C0.25-M 77

”
&3 weka.gui.GenericObjectEditor —-

2]

weka, classifiers. trees, 148
About

Class for generating a pruned or unpruned C4.

binarySplits :False
r' collapseTree :True
confidenceFactor |0,25
debug :False
doMotCheckCapahilities :False
II doMotMakeSplitPointActualvalue :False
minNumOk;j | 77]

numFolds |3

m
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asudana

Model: AN1717 Result LAan Visualize tree

=== Classifier model (full training Set) ===| || Weka Classfier Tree Visualizer: 15:40:13 - trees 48 (pima_di.. L= =) [l

|| Tree View

J48 pruned tree

plas <= 127: tested_negative (485.0/94.0)

plas > 127

| mas3 <= 30: tested negatiwve (78.0/26.0) ==127 =127

| mass > 30: tested positiwve (205.0/57.0) — ?
Humber of Leaves 3 == 130 =30

Size of the tree : 5 fested_pegathe (130260) - fesetpositve 205 057

Evaluation: (cross-validation)

=== Stratified croass-validation ===
=== Slm]]]]a]‘:y ===

Correctly Classified Instances 570 T4.2188

Incorrectly Classified Instances 1498 25.7813 %

=== Confusion Matrix =—

& B «<—— classzified as
445 35 | @ = tested _negative
143 125 | b tested positive

Deployment: A&N27171 Result W&2 Save model

o

7. WSouifisunan1inaaeddas Classifier #28% ¢ 1% rules > PART, rules > JRIP

(@ AuNTl1 Experimenter Interface)

o

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) 4l SnpuNesAANA
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WS#4: Association Problem Type

Data set: supermarket

1. Preprocess > Open file LWan supermarket

Edit Lﬁa@miﬁl”mﬁuﬁaga

-
| £ Viewer

e

Relation: supermarket

at | 20: canned fruit | 21: canned vegetables | 22: breakfast food | 23: dos-tobacco pkts
Nominal Nominal Nominal Nominal
t
t
t t
t t
t t
t
t
t t
t
t t
t
t t
t t
t
t t
1 ™ F
Undo [ QK ] [ Cancel

o

U 9 AaazNINEUAINNS 9§ t (Strue) AFUAITRATLY

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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2. Fit Association model I@lmﬁaﬂuﬁu Associate

Preprocess | Classify | Cluster | Associate | Preprocess | Classify | Cluster | Assodate | Select attributes | Visuali
Associator Associator
. weka Choose | Apriori-N10-T0-C0.9-D0.05-U1.0-M0.2-5-1.
EI | associations o
[ e &3 weka.gui.GenericObjectEditor ﬁ
' FilteredAssaciator weka, assodations. Apriori
F ~- # FPGrowth
r About -
Class implementing an Apriori-type algarithm.
\8an Associator algorithm 1))
Apriori
AANT Apriori (3UN1937) o | =
13U parameter &7y 3 AIAD dassIndex |-1
-lowerBoundMinSupport = 0.2 delta |0.05
-minMetric (min Confidence) = 0.9 lowerBoundMinSupport 0.2 b
-numRules = 10 metricType :Cnnﬁden::e
waaws: lwungla 9 e
. minMetric (0.9
a8915u
nurmRules |10
-minMetric (min Confidence) = 0.85 T
4| 1] [ 3
[ Open... ] [ Save... ] [ QK ] [ Cancel

nsulana
Model:
Best rules found:
1. biscuits=t frozen foods=t fruit=t vegetables=t 1039 ==> bread and cake=t 9295 <conf: (0.89)> lifc: (1.24) lew: (0.
2. fruit=t wvegetables=t total=high 10530 ==> bread and cake=t 938 <conf: (0.89)> 1lift:(l.24) lev:{0.04) |[182] conwv:
3. fruit=t total=high 1243 == bread and cake=t 1104 <conf: (0.89)> 1ift:(1.23) lew:(0.05) [209] conv:(£.49)
4. biscuits=t total=high 1228 ==> bread and cake=t 1082 <conf: (0.88)> 1ift:(1.22) lew:({0.04) [198] conp:(2.34)
5. milk-cream=t total=high 1217 ==> bread and cake=t 1071 <conf: (0.88)> 1ifc:(1.22) lew:(0.04) [195] cpnwv:({2.32)
8. biscuits=t margarine=t wvegetables=t 1054 ==> bread and cake=t 9235 <conf: {(0.88)> 1lift:{1l.22) lewv:{0.p4) [1l&&] ¢
7. frozen foods=t total=high 1273 ==> bread and cake=t 1117 <conf: {(0.88)> 1ift:(1.22) lev:(0.04) [200]| conwv:{2.2"
8. biscuits=t margarine=t fruit=t 1073 ==> bread and cake=t 938 <conf: (0.87)> 1ift:{1.21) lew:({0.04) [[L&5] conv:
9. party snack foods=t total=high 1120 ==> bread and cake=t 97% <conf: (0.87)> 1ift:{1.21) lew:{0.04) [[72] conv:
10. wvegetables=t total=high 1270 ==> bread and cake=t 1110 <conf: (0.87)> 1ifc:({1.21) lew:{0.04) [195] cpnwv:{2.21)
Evaluation: Min Support L8z Confidence
v
Deployment: ta1 ng) 11l
. . . = 3 s a o 4(
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WS#5: Clustering

Data set: iris

1.

Preprocess > Open file \Ran iris

AX .. Ao ' i . . a a o
Tuidh iris aauds class watsnazlalgluns clustering waazltlumsidSoufsunudaranluies

2. Fit Clustering model lagLdanuny Cluster

| Preprocess I Classiﬁa| Cluster | Assodate |

Clusterer

, weka

B |, dusterers

Canopy

Cobweb

EM

FarthestFirst
FilteredClusterer
HierarchicalClusterer
MakeDensityBasedClusterer

SimplekMeans

ssssssss

Preprocess I Classiﬁ-'| Cluster | Assodate | Select attributes I

Clusterer

{|simplekMeans -init 0 -max-candidates 100 -
Cluster mode
@ Use training set
i) Supplied test set Set...

(") Percentage split

-]
5
2]
2]

() Classes to dusters evaluation
(Mom) dass

Store dusters for visualization

[ Ignore attributes

Start Stop
[

n@ Ignore attributes

==

-
| £| Select items

|sepallengﬂ'|
sepalwidth
petallength
petalwidth

[ Select ] [ Fattern ] [ Cancel ]

L\Ran class LLé"'mquaJ Select
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‘Weka Explorer
p

Prepracess | Classify | Cluster | Assodate | Select attributes | visualize|

Clusterer

SimpIEKMEans -init 0 -max-candidates 100 -periodic-pruring 10000 -min-density

£ wekagui GenericObjectEditor

s}

weka.dusterers.SmplekMeans
About

Cluster data using the k means algorithm.

canopyMaxNumCanopiesToHoldInMemory | 100
canopyMinimumCanopyDensity | 2.0
canopyPeriodicPruningRate | 10000
canopyT1 |-1.25
canopyT2 |-1.0
debug |False

displayStdDevs  False

doNotCheckCapabiities |False:
dontReplaceMissingValues |False

fastDistanceCalc  False
Random

initializationMethod

maxlterations 500

numClusters

distanceFunction [ Choose | EuclideanDistance -

m

Ll

A8N SimpleKMeans

1J5U numCluster = 3

nsudana
Model:

Final cluster centroids:
Clusters

Attribute Full Data i] 1 2

{150) [e1) {50} {39}
sepallength 5.8433 5.8885 5.00& 6.8462
sepalwidth 3.054 2.7377 3.418 3.0821
petallength 3.7587 4.3967 1.464 5.7026
petalwidth 1.1987 1.418 0.244 2.0795

Evaluation:

Within cluster sum of sguared errcrs: 6.998114004226762

Deployment: Ain2717 Result U&7 Save model

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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Witten: “Data mining is an experimental science”

Ws#6 astlSautiiaunisitasizilang Classification lagl%wany algoithms

Experiment 1
Data set: iris
Algoritms: trees > J48, rules > OneR, rules > ZeroR

1. Weka GUI Chooser Lian Experimenter

m
[o Weka Experiment Enﬁm_é@g
I h..u:"E
Experiment Configuration Mode: @ Simple () Advanced
I Open... Save... Mew
Results Destination
ARFF file Filename: Browse...
Experiment Type Iteration Control
Cross-validation Mumber of repetitions:
Mumber of folds: (@) Data sets first
(@) Classification Regression Algorithms first
Datasets Algorithms
Add new... Edit selected... Delete selected Add new... Edit selected... Delete selected
[] Use relative paths |
|
Up Down Load options... Save options... up Down
Notes
=

€

B)Da
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2. @an New

75

—
9 Weka Experiment Environment WO WS S e ]|

[Cmss—va\idanon

Number of folds: |1ﬂ

@) Classification () Regression

Datasets

[] Use relative paths

Edit selected. .. Delete selected

Setup | Run | Analyse

Experiment Configuration Mode: (@ Simple () Advanced

[ e I e I - l
Results Destination I
| ArF e ~ | Filname: | | [ Bromse.. |
Experiment Type Iteration Control

Mumber of repetitions: | 10

(@ Data sets first
() Algorithms first

Algorithms

Ediit selected...

Delete selected

Up Down

Load options... Save options...

Up Down

Notes

___Jj

(Add new 3 A33 @3 default)

&) Weka Experiment En\fimnme_n_w_

atasets AN Add new uwadawdan iris

II Setup | Run | Analyse

Experiment Configuration Mode: (@ Simple (71 Advanced [
T | — [ E——
Results Destination

' Filename: | | [ Browse... l |

Experiment Type

Iteration Control

’Cross—ualidaﬁon

Mumber of repetitions: |10

MNumber of folds: |1l.'.‘|

@ Data sets first

(@ Classification () Regression

() Algorithms first

Datazets Algorithms
Edit s... Delete... Edit sel... Delete s...
Use relati... I
[ userela 148 -C0.25 M2
C:\Program Files\Weka-3-7\data\iris. arff’ Oner 86 |
ZeroR. l
Up Dewn Load op... Save op...
Motes
B —————— — _:

D
‘ﬁ Algorithms AN Add new WaLAan Choose: rules > ZeroR, rules > OneR, trees > J48

Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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4. lWAusiu Run adn Start

&7 Weka Experiment Environme_n-t‘ [-:- ﬂ_ &) Weka Experiment Environment - [-:"' EI"I'!

I]|_Setup i_F'-Uﬂ | .ﬁ.nalyse| I]|_Se1up i_RUﬂ | Analyse|
E Start { Stop [ Start ] Stop
Log Log
18:48:02: Started
| | 18:48:02: Finished
183:48:02: There were 0 errors
Status Status

Mot running Mot running

5. lUAuny Analyze A&n Experiment

@ veta parmet v = i

| Setup I Rur'|| Analyse |

Source

Got 300 results ’ File... ] [ Database... ] [ Experiment

Configure test 4 Test output

L]
Testing with Paired T-Tester (corrected) = Bvailable resultaets
) ) {1} trees.J4g '-C 0.25 -M 2' -217733168393644444
Select rows and cols Rows | Cos | swap {2) rules.OneR '-B &' -3459427003147861443

) § {3) rules.ZercR '' 4E8055541465867954
Comparison field |Percent_correct -

Significance  |0.05

Sorting (asc.) by .‘:default:b =
Test base [ Select ] I
Displayed Columns [ Select l

Show std. deviations [

Qutput Format | Select | I
|
Perform test l Save output 1
Result list B
- A
Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18) qﬁi $nufesarna
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6. Q&N Perform test
(@ Woeka Experiment Enﬁmm__
I

[ Setup [ Run | Analyse |

Source
Got 300 results | Fle.. || Database... || Experiment
Configure test 4 Testoutput
H
| Testing with Paired T-Tester (corrected) = Tester: weka.experiment.PairedCorrectedITester |«
. . Analysing: Percent_correct
Select rows and cols Rows ][ Cols ” Swap Eataiets: ;
esultsets:
r 1 Confid : 0.05 (& tailed
Comparison field |Percent_correct - SEEE;;E;? B (two tailed)
Significance |0.05 Date: 26/12/2557, 19:01 w.
Sorting (asc.) by | <default> -
- - Dataset (1) trees.J4 | (2) rules (3} rules
Testbase | Select ] iris (100) 94.73 | 92.53 33.33 *
Displayed Columns [ Select ] W {0/170) (0/0/1)
Show std. deviations [
Key
Output Format [ Select ] {1) trees.J48 '-C 0.25 -M 2' -217733163393644444
{2) rules.CneR "-B &' -3459427003147E561443
5 3 {3) rules.Zerck "' 428055541465287954 L
| Perform test | [ Save output ]
Result list
— EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEéu

7. m3uUana’n Witten

Dataset (1) trees.J4 | (2) rules (3) rules ) .
------------------------------------------------------------ v significantly better

____________________________________________________________ * H 4
w7 a1 (orLrey  (ere/Ly significantly worse

Key:

(L) trees.J4s
(2) rules.oner
(3) rules.ZeroR

% ZeroR (33.3%) is significantly worse than J48 (94.7%)
% Cannot be sure that OneR (92.5%) is significantly worse than J48
% ... at the 5% level of statistical significance

%+ J48 seems better than ZeroR: pretty sure (5% level) that this is not due to chance

€
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B)Da
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Experiment 2:
Data set: iris, breast-cancer, glass, ionosphere, segment-challenge
Algoritms: trees > J48, rules > OneR, rules > ZeroR
1. U7y Set up ARN New

2. 1 Datasets Afin Add new ualtdaiien iris, breast-cancer, glass, ionosphere, segment-
challenge (Add new 5 ﬂ%’d)
f Algorithms A&n Add new WaaLian Choose: rules > ZeroR, rules > OneR, trees > J48

(Add new 3 A33 @3 default)

€3 Weka Experiment Environment W s o=l

| Setup | Run | Analyse|
Experiment Configuration Mode: (@) Simple (") Advanced
[ Open... ] [ Save... ] [ New ]

Results Destination

ARFF file + | Filename:

Experiment Type Iteration Control
Cross-validation = Mumber of repetitions: |10
Number of folds: |10 @ Data sets first
| (@) Classification () Regression () Algorithms first |
Datasets Algorithms
Edit sele... Delete =... Edit select... Delete sele. ..
[ Use relative. .. 148 €025 M2
C:\Program Files\Weka-3-7\data\jris. arff Snei-B 6
Ci\Program Files\Weka-3-7\data\breast-cancer.arff Ero
C:\Program Files\Weka-3-7\data\glass.arff
C:'\Program Files\Weka-3-7\dataVjonosphere.arff
C:\Program Files\Weka-3-7\data\segment-challenge.arff
Up Down Load opti... Save opt...
]
[ MNotes
-

3. lUfuiu Run a&n Start

4. lUAuAD Analyze @&n Experiment

€

3)
B)Da
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5. @an Perform test

{o Weka Experiment Environment
I|Semp| Run| Analyse ‘
Source
Got 1500 results [ File... ][ Database... H Experiment
Configure test 4 Test output
H
Testing with ’PairedT—Tesher (corrected) v] Tester: weka.experiment.PairedCorrectedITester
Inalysing: FPercent_correct
Select rows and cols [ Rows ][ Cals ][ Swap ] EataiEtS: g
esultsets:
Confid : 0.05 (¢ tailed
Comparison field [Peroent_correct v] SEIrlt;dEE;:E - (two tailed)
Significance |0.05 | Date: 26/12/2557, 19:28 .
Sorting (asc.) by | <default> -
[ ] Dataset {1) trees.J4 | (2) rules (3) rules I
Testb Select
estbase | J || irts (100) 94.73 |  92.53 33.33 *
i breast-cancer {100) 74.28 | 66.91 * 70.30
Displayed Columns | Select | || 1228 (L00) 67.63 | 57.40 *  35.51
L ionosphere {100) £9.74 | g2.28 * 64.10 *
Show std. deviations [ segment {100)  95.71 |  64.35 *  15.73 *
Output Format | Select ] (w/ /%) 1 {0/1/4) (0/174)
[ Perform test i [ Save output ] Hey:
Result list (1) trees.J48 '-C 0.25 -M 2' -217733168393644444
- (2) rules.OneR "-B &' -3459427003147861443
19:00:33 - Available resultsets {3) rules.ZercR '' 48055541455847954
19:01:51 - Percent_correct - trees, 148 '-C 0,25 M 2' -21773316839
19:26:06 - Available resultsets
19:26:35 - Percent_correct - trees, 148 '-C 0,25 M 2’ -21773316839|
< T ] 3 T

6. Lﬂﬁiﬂu Test base Select +1J% rules.OneR

F ™
& Weka Experiment 'Environmemm - u_u
| Setup I Rur1| Analyse |

Source
Got 1500 resuits [ File... ][ Database... ][ Experiment
Configure test { Testoutput
H
Testing with ’Paired T-Tester (corrected) - ] Tester: weka.experiment.PairedCorrectedITester 5
Analysing: FPercent correct
Select rows and cols [ Rows ][ Cols ” Swap ] Eataiets: 3
esultsets:
Comparison field ’Peroent_oorrect v] gsg:;gegi?: ?'05 (two tailed)
Significance |0.05 | Date: 26/12/2557, 19:50 w.
Sorting (asc.) by | <default= -
’ ] Dataset {2) rules.On | (1) trees (3} rules | _
Testb L 1 1
estbase | | || 1r1s (100)  92.53 | 94.73 33.33 *
) breast-cancer {100} 66.91 | T4.28 v 70.30
Displayed Columns | Select | || &1aas (100)  57.40 | 67.63 v  35.51 *
ionosphere {100} g2.28 | 59.74 v 64.10 *
Show std. deviations [ segment (100)  64.35 | 95.71 v 15.73 *
Output Format [ Select ] (v/ /%) 1 (471/0)  {0/1/4)
Perform test H Save output ] Key: i l
Result list (1) trees.J48 '-C 0.25 -M 2' -217733168393644444
= {2) rules.0neR '-B &' -3459427003147861443 -
4 | I 3
= —— ——
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