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R Julusunsueeniawes Wsunsuniafisienuannso gelumsinsesidoya deada delu
ey R 10udifinvesinideluaansing 9 uazgnianliodnsunsnats awvndl R le3uay
foannnlutlagufidesain R Wurerwadusziam Open source innauaansathunldlilaglaidan
THaneln 1 waedlilifestnatufewesnsaziiindvavsmioutulusunaudiSogunadasy «

R {ulusunsudiogmeldnisquaveayadditbivaenlsde R Foundation Tagil Robert
Gentleman wag Ross Ihaka 11N n1A39add wmivends Auckland iufdiGusiann R Ju uasd
andnudnuaunilidsquanas danndeadu R Wiudlddud? 1997 ausdagiiu roasiden
a1u1309ia1n http://www.r-project.org) R Hudrumidulasanisves GNU nsld R awnsaldle
FeuusEUUUFURNST Unix Macintosh wae Windows dayasne 4 ieafu R uagslusunsuauns
mlaan http://www.r-project.org

R ulusunsuifunndwiuldlunisSouineada iWesnnamnsaiiigSeuiaanudilaly
nszUIUNIIEdA lnABTy Bnviedalulusunsuifinnudavgulunisinszvinieada Javinlgld
ausaveenszuIuNTiasgieentulinuaiudenis

\i9391n R WJu open-source vibigldanunsamuldlaine wenain R szmuneduin@neiite

'
v awv a

Tilun1sSeuineadisna R Savungiuinidendesnislditeatalunsimseideyadneiae

1.1 msanulnaatasinne R

lUsunsu R aunsaaniiluanlaann http://www.r-project.org/ 1den Download CRAN (Com-
prehensive R Archive Network) ntudenanilmanninulediieglndfumunniian thonus
Tunsaanilvan wewden mirror wdliiden Download R for Windows u&aiden base 1don Down-
load R 3.2.3 for Windows w&aduitnlaiiiluindinesigesns
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@ R: The R Project for & x \ [ Microsoft Exchange - x { New Tab
€ 9 C @ https//www.r-project.org % O
i Apps (3 shwhann Firefox e Burapha Univer... K3 (9) Facebook [ amnmnavyswn.. [ Intemnet Access .. [) dwlnmaainfiu.. »

»

The R Project for Statistical
Computing

{Home]
Getting Started
Download
Ric a frea softwars anvironment for statistioal computing and graphios. It compids
CRAN and runs on a wide variety of UNIX platforms, Windows and MacOS. To download R,
T please choose your praferred CRAN mirror.
ST 1f you have quastions about R like how to download and installthe software, or what
prcin o the licenss terms are, pleass read our answers to frsquently askad qusstions before
iy you send an email
Mailing Lists
Bug Tracking News
Conferences + The R Journal Volume 772 s available.
Search
+ R version 3.2.3 (Wooden Christmas-Tree) has been released on 2015-12-10.>
R Foundation + R version 3.1.3 (Smooth Sidewalk) has been released on 2015-03-09.
Foundation « useR! 2015, took place at the University of Aalborg, Denmark, June 30 - July 3,
Board
Members
Donors
Donate
Documentation
Manuals
FAQs
The R Journal
Books
Certification <
™ Rtex & picsjog & picajpg * sh i x
€ - C 8 httpsy//cran.rstudio.com % O
Apps 0 shghann Firefox e Burapha Univer... I3 (9) Facebook [) swvivenduymwn.. [ Intemet Access .. [) dninvuaanfu... S

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and
Mac users most likely want one of these versions of R:

CRAN. * Download R for Linux

Download R for (Mac) 0S X

‘< new? \ for Wi
N

pr s Ris part of many Linux distributions, you should check with your Linux package management
= |system in addition to the link above.
About R [Source Code for all Platforms
R Homepage
The R Journal [Windows and Mac users most liely want to download the precompiled binaries lsted in the

lupper box, not the source code. The sources have to be compiled before you can use them. If
Ivou do not know what this means, you probably do not want to do it

* The latest release (2015-12-10, Wooden Christmas-Tree) R-3.2.3.tar.az, read what's
new in the latest version.

+ Sources of R alpha and beta releases (daily snapshots, created only in time periods
before a planned release).

« Daily snapshots of current patched and development versions are available here, Please
read about new features and bug fixes before filing corresponding feature requests or
bug reports.

* Source code of older versions of R is available here.

* Contributed extension packages

[ouestions About R
* If you have questions about R like how to download and install the software, or what the|

license terms are, please read our answers to frequently asked questions before you
send an email.

= Rtex " & picsjpg & picajog
— e ———————————————
' @ The Comprehensive | ! D) Microsoft Exchange - x ' New Tab m

€ - C @ https//cran.rstudio.com % O
Apps 7 vhwdhan Firefox e Burapha Univer... Ed (9) Facebook [) ssiimmnduyswn.. [ Intemet Access... [3 dwinnuamnfiu.. »

2 Show all download

R for Windows

Subdirectories:
- Binaries for base distribution (managed by Duncan Murdoch). This is what you want to
stall R for the first
Binaries of contributed pacl@ges (managed by Uwe Ligges). There is also information on
CRAN contrib third party software available for CRAN Windows services and corresponding
Hims, environment and make variables.
What's new? Tools to build R and R packages (managed by Duncan Murdach). This is what you want
[ Buools to build your own packages on Windows, or to buid R itself.
AbER Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or Uwe Liages directly
R tomepage in case of questions / suggestions related to Windows binaries.
e Rl You may also want to read the R FAQ and R for Windows FAQ.
ot Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with
B souces downloaded executables.
P
Other
"Documentation
Manuals
FAQs

| https://cran.rstudio.com/bin/windows/base/

e
£ Rtex

‘ & picsjpg “ & picajpg ‘ * Show all downloads.. X
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@ The Comprehensive | x \ [ Microsoft Exchange - x { New Tab x

B3 - ol

Wiopnillnan R BeufesudiABuimsiinss R Sedwiuszuuujiinis Windows aunse

o

[

At R Beuesudd inaunsasuldeu R alae double-click icon 989 R aguUsnguiinsinaes

TUsunsy R aadl

€ & C @ httpsy/cransstudio.com © O

i Apps ([ viwghann Firefox wwe Burapha Univer... [Ed (9) Facebook [ swiivgndwyswn.. [ Intemet Access ... [) dnlnvmaanfiu...

@ R-3.2.3 for Windows (32/64 bit)

o\ d R 3.2.3 for Windows (62 megabytes, 32/64 bit)
nstallation and other instri ;jignij

New features in this version

CRAN
Minors If you want to double-check that the package you have downloaded exactly matches the package distributed by R, you can
What's new? compare the mdSsum of the .exe to the true fingerprint. You will need a version of mdSsum for windows: both araphical
Task Views and command line versions are available.
Search
Frequently asked questions
About R
R Homepage * How do I install R when using Windows Vista?
The R Journal « How do I update packages in my previous version of R?
* Should I run 32-bit or 64-bit R?
Software
R Sources Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
R Binaries
Packages Other builds
ther
« Patches to this release are incorporated in the r-patched snapshot build.
Documentation « Abuild of the development version (which will eventually become the next major release of R) is available in the r-
Manuals devel snapshot build.
FAQs « Previous releases
Contributed

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR:

Last change: 2015-12-10, by Duncan Murdoch

httpsy//cran.rstudio.com/bin/windows/base/R-3.2.3-win.exe

1

" Rtex | & picsjpg “| & picajog * Show all downloads..

ledinennlaensialng R-3.2.3-win.exe 10uAnlT wiindn Next lUiSee o R aggniindsiuil iile

R RGui (32-bit) — O
File Edit View Misc Packages Windows Help

R R Console

R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: i386-w64-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NG WARRANTY.
You are welcome to redistribute it under certain conditionms.
Type 'license()' or 'licence()' for distribution details.

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

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

>

nee R azwisduasantfegese R Console wag R Graphics lngniinsna R Console
Wunihaedwmsun1s@ouds wazuwansuadns @1umntinie R Graphics Wuntiasdmsunana

N3 FavgUsngIuilledinisasiansaniviniiu

Note #n 9 6 \fiou aziin1seeniulviives R Jldismisdmnsalusunsy R agiaue
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1.2 5 R wWasdu

1.2.1 5 R WJunaSashatan

sl R wuude 9 wuunilsfensidaiioudumiesdnay R azldiasowmnenandnamansa
WAuAgiufagua W +, -, * uay / uagly A WupSemunevuaan1sennngs sedrsdeluiinansld
2 e v I A a
Wiudan1s R WJuaIodnia

> 242
(114

> 212
(114

> (1-2)*3
[1]-3

> -2%3
[1]-6

L4

wadlldnnsdmumnasUnngluussindaunndondae [1] @eesuneedydnvalideluludeses
data vector)

Functions lu R fifladdunmsadinenaniuazadifiannsathuldldunine uasdisliviadoadatu
msldiaidumspdinmansluniosdniay warlusunsurouinmesdu 4 wu EXCEL Wudu nanld
flaridumant Iuidevesilarduiideanisld audenadu, () fdunaduisayld argument 11U
fhethetelliuansnisldftaidulu R

> sart(2)

[1] 1.414214

> sin(pi)

[1] 1.224606e-16
> exp(1)

[1] 2.718282

> log(10)

[1] 2.302585

Hsndunaneiendulu R & argument iusnmileanfildlunar Feviliisausaildou defualt 9
uual3ludleiduls wu Heidu log() Tne default wdandu log §1u e usdus1sipansld log g1u 10
ausavinlansil

> 10g(10,10)

[1]1

> log(10,base=10)
[1]1

dwsudmdsusnazlildflonmsuegudain argument Nigendunisinuagiuves log luddsiiaas
w1ldTevas argument oA base = vanluileidunsnuingfeinisly log §9u 10 wuuksnuudl
Useleatfeusendanatlun1siun ualunuufidoitudigfnonsiuazn15eu
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1.2.2  Assignment

Tngun@ssinseenisnuuadelinuatuieaiie i lultluasasldlaleelddoeRun A tudn
EifY]

> X=2

> X+3

(115

> e=exp(1)
> el2

[1] 7.389056

msimunTerulsannsaldldnsnsnes fiav was "7 wide " udliaunsoldirdewnneves
ASATUINNAMAANERNS WU +, -, %, / 1§ Frethawosmsastoiuys
> X=2
> n=25
> a.really.long.number = 123456789
> AReallySmallNumber = 0.000000001

S A o o d' Yo o o LA v’ = A v o o !
nIRsteRnUsATsrdsluEeseinslafmsnysflngsosuan Weswin R azdenndsnyssiilng
wsomianllliduusifeniu

1.3 vlauazguuuuvesdeyalu R

Toyafililu R anunsaduunladu 3 wllalvg 9 fe

¥
'

. & v Aa Y = aa a 19 A A1 v a a . .
Numeric {Wudayanianduduay violumadifsondeyasiiniindeyaidausuin (Quantitative

be

°

data) 1Wu 018 318ld uarAzuuuasy Wudu Fdeyavdadanunsathindnameainieada
#1199 Wy Aneds Andesuuinnsgu Wusu

Character (Judayafinvesiuldldduay Ineusnidnidudeninu wieddnes lunwadfdendeya

v
a a

yipllinvayaidanaunin (Qualitative data) U e (318, N seAunsAnw (Tseudnw,

sy 3, Usyeyin) udu deyaviledliansadundnnasiionemeedald uwniisds

aa ac a ¢ o Avao v v a &y o
ﬁﬂmU’N'ﬁﬁﬂﬁqﬂquﬂI‘SﬂUﬂqirlLﬂ?’]g‘WL‘W@VTqﬂqmaU‘V]H?ﬂﬂmaﬂﬂqiﬂqﬂsﬂ@%a%UWu‘lﬂ Falpgmld
lENguvesatiAlidmn3Twes (Nonparametric statistics)

Logical \Judoyadwmssniifirnegansanvintiu fis TRUE unuAluass wie FALSE unuadiduiia

(%

Toyaildlu R anunsaiiuliluguues object Nfegieiunatsvdin laun

& @ & v A& v a ] . A v a av M ya
Factor 1Judnwaznisiiudeyaiiludeyailiangy (categorical data) sedeyaiannnin Nlailad
Anduiiaregnauiads uildlunisduundeyaseniliungu 9 sudnvazanefiaula wu

et (g, nija) 1wk
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Vector dayafiogluguresnnmesonailuduay wieddnus Ald lnsaudnlunnnesdendudeya
gty dnvagnisnudeyavedinmesiu R asdunnnesual (row vector)

Matrix ({udnwazvesnisiiuteyaluaesdid (2 dimensions) Teyaiegluguvesuvinderalu
fuau vsesidnusils wiaudnyndslumdndnisdeadudeyasiafeiuwibu

Data frame Judnuauznisiivdayalugunsns Mvszneumennmeiniavionasinmeiun s
i lnsusaznwesoradudeyarsiaferiunsassdaduild uiauenvemnunmes
Aoinfiu

List Judnwasnisiiudeyafiamnsai object wiazuuunsauduiuidu st 19 aziludoyavin
Wwenturseldile aglidinluSewwesuinuazainueives objects fidnsuiu Falaesily
HANMTIATIEves R fineglusdves list

1.4 R Commander

iesanmsld R Tusuves RGui flilnuszaudgmlunsldiladdusing 9 1lesndiguuuuves
Adslailel viormund argument s 9 ligndfes vilsgEuuld R TumsiinszsideyaiBsaiad
mw3dnin R idulusunsufigsendudou uazdliddudesinnusluFesesnslusunsumeannis
9 Prof. John Fox lemsudadamil Seléwanunainazes R 3891 [Remdr] Segaelvinisvihe
Tu R 1o Insuneinadiazasisdunoiivla (interface) Aifidnwar mavinuuuuiy adrendatu
TUsunsudSagunsadidu 4 iy SPSS u3e MINITAB dviu flifsanunsald R lunsiesesitoya
e egslsfinny mnfldFosnsvhanifisududou vdonuituonmieand Remdr vhild
Fudusedld RGuI 1A

1.4.1 n156nn9 R Commander

1. Waldswnsu R Afeasliuaiaumn Usingwineng RGui

2. \fenLuy Packages -> Install package(s)... 9U1n1i1919 CRAN mirror

&

3. Tiden mirror Mieglnaian tufevesUseindlng 1nTuadn OK 9xUsIngnii1e1e Packages
4. @enEkNALNATD Remdr 9 nduAan OK
5. TWswn5uaEyiIN15AnRe R commander 191 Tngagivannua1uingean1sanfdwnananiysiu

fiu R commander w3ell lineu YES antunisfindsaziasaauysal

1.4.2 015 R Commander

1. Waluswnsy R

2. Ty Packages -> Load package zUsinguising Select one -> 1dan Remdr agUsng)
##19 R Commander 6131
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R R Commander = =
File Edit Data Statistics Graphs Models Distributions Tools Help

R’ Dataset| || <No active dataset> " Edit data set | [€) View data set| Model: | # <No active model =

R Script |R Markdown

Output " Submit

Messages

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

Note: 131anusaimuali R nan R Commander dnlugdfinnasaninisdialusunsy R alaens
WinAdseluiadulidde Rprofile.site Tulaisnnesgosuas R 3o etc

local({

old <- getOption("defaultPackages")
options(defaultPackages = c(old, "Rcmndr"))
)

919089 R Commander Usenaumigninanegaedn 4 NLnng A

Script Window:  fivihsinsiigflianunsafisnidnds R 167 armifunan Submit ués R agviinns
Uszananaddefilésu vonniy fidaunsadonnislimdsing q lumslenesitoya
NnyTogiuuuvemieeld uazansaduiingndddidaslidfioSonlilunsse
WK vi3eanunsaidalddnda (script file) fifloguénuldls

R Markdown: Iddnsunisasiesenunisvieuvely
Output Window: L Juiufid s ulananan1svieuaua&aain Script Window

Message Window:  tJuiiufiuansdaninuaie q finainmsldaumds Inedeanuiiudung
Aa Error message YoAu@leafe Warnings wazdomnualiiufe Joyaduq

Note: nswlazusingludnudaendsuensisnin 1y R Graphics Device Window Tagnsu
fusngasidunsguaaniiussatana mnseanisgnsmneunthlild page up wae page down
keys

(9

dl ¥ 4 1 ¥ 1 dy
NAUVUIDINUINNE R Commander Ui%ﬂ@‘Uﬂ’JEJLiIHWN"] PNU
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File Usznaumamdilalunisda wistuiinlwdussinnsng (Open, Save) wu tnamads uag
Indnadnyt wavdalladanigluniseanannluswknsusiey (Exit)

Edit Uszneumed1dadn Anasn 219 (Cut, Copy, Paste, 1usu) Mdlumsunlvseazidenves

WA script %39 output

Data Usznausigwyges Admatiunsaisdeyalml 1udeyannlng viedanisteya

Ao o A

Statistics UsznaumeiuugasfidAmauneItun1sineiideadifiilowusing o
Graphs Usgnaumigmaslunisadteansimnieansa

Models Uszneaumeyges wag Adslumsmearasuniadi myafagnanuweiu ns
VPAOUANUAFIU N13959a0UToauNRLUeIAUVDIAILUUNIIEDR waznsmeng o Y
lun1snsivaeuloauuATaIFIMUUNINETRA

Distributions UsznaumeAdungIfiun1swanwkasnuLIazidunisans
Tools Usznaumeaaasiunisiuanunainaves R wag Remdr plug-in anlaanu

Help lvidayaiigiu R Commander wazarudiemaslunsld R Commander

1.5 miﬁq%’agauﬂ%’é\"sa R Commamder

nsthdeyadnunldly R Commander anansavinlavianesmeiu wu nsleudeyadilulng
a & v td‘d 1 ¥ ! v v
m3Benlnateyanfioguailuguuuusng q Whanlda

151  msUoudayalny

[

nsteudeyalmilnensuluisimuneiudeyaniivuadn Inevinldnad

1. \&eniy Data -> New data set 9¥Usngniisi1a New Data Set

10
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R R Commander = =
File Edit Statistics Graphs Models

Distributions Tools Help

SR New datasct. | View data set] Model:  <No active model |
| Load data set...
RScipt|R|  Merge data sets..

Import data 4
Data in packages 4
Active data set L

Manage variables in active data set *

oupur

Messages

RGui
with the single-document interface (SDI); see ?Commander.

R R Commander = =
File Edit Data Statistics Graphs Models Distributions Tools Help

@ Data set: ‘ |1 <No active dﬂlﬁiﬁb‘ | / Edit data set H@Vlewdata set| Model: ‘ £ <No active mode|>|

R Script |R Markdown|

®R New Data Set

Enter name for data se{‘. e
oot
ia— T T T

Messages

RGui
with the single-document interface (SDI); see ?Commander.

2. ldvevesyatoyaatll -> OK axUsnguiiieing Data Editor 7fldnwazilu spreadsheet

R Data Editor: mydata - B “
File Edit Help

ﬁ

‘ & Heip ‘ ‘ o OK H xCancel‘

3. vt Data Editor indeudoyasluldausainis InensmmnundedulslviadnNae
LY A cA o Y v v PN [V
Aosut (V1) wazganansafiuidemuusndesnisasllununlage uaganaunsadiunedudlaly
nsiiveyauseneumeiulsnaiedl lngaaniiUu Add column

11
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WiafmundedulsBeviesud Jlfamnsateudeyalunindeiilaee lnedoudoyaatld
My cell Tumsadoya

R Data Editor: mydata — =

File Edit Help

{_Add row_|| Add colun

‘rowname sex weight
1 male 5
2 female 55
2 female 60
4 NA NA
5 NA NA
[ NA NA
vi NA NA
8 NA NA
@ Help J oK x Cancel

4. detoudeyaasa yndeyailavegluguues data frame wazniouldau antulitantisned
gadeyanaililannsaSonuguieudluldlasnisadnSeniivy Edit data set

5. Yoyayaiasebitfioglumieanudwiniy delildgniuiindulng mstuiingadeyaadlvd
Iﬁﬁamuy} Data -> Active data set -> Save active data set...

R R Commander - B n

File Edit Statistics Graphs Models Distributions Tools Help

R Dat New anta v View data set| Model: = <No active modeh}
Load data set.. = i

RScript|R|  Merge data sets..

Import data 4
editpat Datain packages 4
\ Select active data set. v
| Manage variables in active data set *|  Refresh active data set
Help on active data set (if available)
Output Variables in active data set Submi,
Set case names...
> editDataset (mydata) Subset active data set.

Aggregate variables in active data set...
Remove row(s) from active data set.
Stack variables in active data set...

Remove cases with missing data..

Save active data set...

Export active data set.

Messages

[5] WARNING: There is only one dataset in memory. 2
[6] NOTE: The dataset mydata has 8 rows and 2 columns.

152 msidayadrunldly R a1n Textfile, EXCEL, SPSS wag MINITAB

Tnsanlnyglisiimstuindeyalinoufissshmsliansideadiiug Sslidimdniuonogly
SULUUANG 9 19U textfile SPSS EXCEL w30 MINITAB ms3endeyafieglulnidguuuuimanildan
Tu R ansashliladenmvidaveslid dmsulnddoyadiiu textfile Yoyadosgninogluguuuy
Y84 data frame lnsusazmodutfowsazfuds wu e 01y el Wudu wiazuadeusas case
vioteyauesusazay wazuavugaveslidfodosuys

dndlddoyaiidu xisx g $33ms import file feil

1. Data -> Import data -> from Excel file...

12
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R R Commander - B

File Edit | Data | Statistics Graphs Models Distributions Tools Help

@ Dat New dataset..
Load data set...

ew data set‘ Mndel:‘ z <No active modeb‘

R Script E

Merge data sets...

from text file, clipboard, or URL...
Data in packages »  from SPSS data set..

Active data set ¥ from SAS xport file..

Manage variables in active data set | from Minitab data set..

from STATA data set. = )
Output \'1? Submit

Messages

[6] NOTE: The dataset mydata has 8 rows and 2 columns. ~
[7] NOTE: The dataset news has 58 rows and 2 columns.

Usnguileng

R R Commander = =
File Edit Data Statistics Graphs Models Distributions Tools Help

(R Dataset ‘ news ‘ | / Edit data set |2, View data set. Madel:‘ z <No active modeb‘

R Script |R Markdown|

R Import Excel Data Set

Enter name of data set: ‘news A |

Variable names in first row of s@eadsheet

Output [1 Row names in first column of spreadsheet ¥ Submit
Convert character data to factors
Missing data |nd|catm:|<empry cell= |

‘ @Help | ‘ JOK H xCancel‘

Messages

[6] NOTE: The dataset mydata has 8 rows and 2 columns. ~
[7] NOTE: The dataset news has 58 rows and 2 columns.

2. ldyevesyadeyadmiunsSenldlu R a1ntuadn OK

13

3. @enlnawnes wastolnan

£

23171510 wasiUalwddeya
4. avaeuiliddayaiiUatugnsies Aeasunnaedutl nnuamiely

5. Bunaynteyalagly View data set fimti1sine R Commander

duldussinndu q MhlawuReiu

13
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2

=D.

un

N5l R Commander Tun1s3msizidaya
SRR

TuunilagAnwfiansld R Commander lumsiasgviteyailosiu dellegmeiunaieds 1wy
NSHANKIIAIUD NIFAWIUMIANEDRAR 9 WeeduneedInuAnvuzYeIteYa WU Alady A1l
wunnsgu Jusu wenanndudadinislinsnguuuusing q lunmsinauedeyade

2.1 Yayauazviinvaitaya

AoufiagBuyhmslinsgidoyalumsadia sdenhanudlafntusinvesdeyareu esn
foyausiazrdinaziiBnsinnesiiunniisiu famninliisBsefinfllaonadosturiavestoya v
yilansinesilaligndes litndede uazliannsathunliusslondld lunsaddldudsia
vostoyaoenduasingulvg o fie

1. deyalenmnmvisedeyailengu (Qualitative variable) Avesdeyaviadlildduay udidu
AN WU A (I8, ) SERUNSANYT (MNIUSyes, YSaaed, YSaanln, gendn
Ysgyln) 1Hudu

2. YayaleU3unas (Quantitative variable) dayaviinilvzdanludiavegiauiiads orailue
wuusiadiles vieludelliosiils wu ey s1ld Azuuugeu Sunugndn WWuduy

2.2 MSATENYRYALNDNITAATIEN

wisesdlonldlumsiiuniusudeyaiiegviateviin wu wuvasuny wuudunival wazuuudans
Judu Whdideesliniedelalunsifiusiunudeya Welddoyauudiasseadimsdnmiouneu
susiuiaseideys Tundazauuidnldwuvasunuiuedeade duegsalull

ANSAS195%E LAZNISNINUATRAINUST

fRg LU VED UL

15



AMsklUsHAsE R iien1539
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daun 1 Joyadiuynna

1. uwel [ ] 1. 28 [ ] 2. vy
2. 97y y
3. @0UAN

[ ]1 lam [ ]2 usisau

[ ] 3. wsie/ven

dmsudmtid
[0 ]P

[ ] SEX

[ ] AGE

[ ] STATUS

INEIBENT FIwUT ID ABVLIEEULUUABUATN I 2 Yad NU18ANNINEIaYT Az Tusauaes

AN

Tude 1. Muds SEX Tae 1 WnnArg Lagliad 2 WUWAndS

Tude 2. duds AGE Tidavengiigneunuuasuniumney

Tute 3. fwUs STATUS 1918 1 wnuldn 2 Wnuwiaay 3 Lnunsngvisenen

A9819N15AITHERUUFIUNY

dauil 1 Jeyadiuyana

1. e ] 1. e [ ]2 v
2. 879 20 ¥
3. @0IUNIN

/] 1. lan [ ] 2. wsasu

[ ] 3. wie/ven

dwiudmihi
[o] [1] 1D

[1] SEX

[20] AGE

[1] STATUS
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wuusauaUNdaAIIUERaUAINNSILERNAINEUNATEAINY

lsadensensinsvimiiiviuseug (Genlsunnnii 1 de)
[ ]19m

[ ]Tv1
[ ]2 ased [ ]Tv2
[ ]3. azAs [ ]TVv3
[ ] 4. wnulyd [ ]Tva

¥ &

ndegniaviiulai grevanunsadenseuliuinndt 1 fiden dwunisassiaaslviay 1
wiuANvIneEneuRonaauRudenty uay 0 unuanuneigneulidenneudiioniiy Al

TWsadensensinsvimiiivinuveug (Fenlauinnii 1 4e)

/] 1. 9m [1] TV1
/] 2. ansaf [1] Tv2
[ ]3 avms [0] TV3
[ ] 4. wnulyd [0] Tva

Y o g vy ~ °o ¥ ¥ o
‘ll'i]ﬂ']ﬂ']&l‘i/lbl‘lﬂﬂﬂ'ilﬂLﬁﬂﬂaqﬂll‘ll'é]ﬂ']ﬁa'u

{ 1 a

TivinuBesdrusenisinsviadfiviiugeuunfigadudiu 1 wazsien1siviureusesassn
Juaeufl 2 3 uaz 4

[2] 1. 9 [2] TV1
1] 2. asad [1] Tv2
3] 3. azAs [3] TV3
(4] 4. wnalyd 4] Tva

Mndogs iunsassvialagldsusuiiden wu dneuidenansadidudusui 1 34ld 1 Tuves
Tv2 Bondrudududud 2 344 2 Tuves Tv1 1denazasidududud 3 3dld 3 Tuves TV3 uazidonin
Twiidudusud 4 3dld 4 Tuges Tva

ndsniidmuniEnisassiauuuaeunuBeuiosudn Fstunouiimeideumaiiudeya e
Autoyadeuiosud thuvvaeumuiisusuldiemnmnassia TnganunsovildlagldTusund
winziumsiudeya wWu R Commander EXCEL SPSS 3 Textfile Alél

auumlavayansil
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

SEX  AGE

1

N P = = NP, 2, NN NN 2N 2, RN

28
35
29
32
34
28
25
32
33
38
39
34
32
26
27
36
32
33
29
25

STATUS
1

W = = N N N P P O W N = = =, NN W = DN

A o v X a ¢y ° a o ' = v & o
Lllau’lGUaﬁJua(’qﬂuiJ"l'JLﬂiqgﬁmaﬂﬂﬂ']iﬂ']ﬁu@‘ﬁu@maﬂm?%ﬂiﬂau ﬂjﬂumauua“qﬂu AUs SEX tay

STATUS 1Jusudsi@angu drusuus AGE 1ududsiBauiuna Weld R Commander 3ssinaiinig

AuavtinuoIsuds SEX waz STATUS Ty Factor aail

1. Lﬁamm;} Data -> Manage variables in active data set -> Convert numeric variable to

factors...

zlenineng
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R R Commander = =
File Edit | Data | Statistics Graphs Models Distributions Tools Help

R o Newdataser. dataset| Model| 2 <No active model:]|
Load data set...

Riscript R| Merge data sets...

SEX ', 'Female')) =
5] Import data »
summary Data in packages »

Active data set Y -

Manage variables in active data set * Recode variables...

Compute new variable...

o Add observation numbers to dataset |
+ 1 Standardize variables... 1~
Convert pumeric variables to factors...
> By (L) Bin numef\c variable...
D SEX BGE
01 -1 Male :10 Min. . Reorder factor levels...
02 d: Female:10 1st Qu.: Drop unused factor levels..
03 s 1 Median :  Define contrasts for a factor..
0 1 e Rename variables...
gg } ;gigu Delete variables from data set ..
(other) :14
vV
Min. :1.00
Ist: gnzz1.75 v
Messages
[8] NOTE: The dataset tv has 20 rows and 5 columns. ~
[9] NOTE: The dataset tv has 20 rows and 5 columns.
v

2. iandiwUsseanisidsulmdu factor wu SEX

R Convert Numeric Variables to Factors n

Variables (pick one or more) Factor Levels

GE ® Supply level names

) Use numbers
STATUS

New variable name or prefix for multiple variables: |<same as variables=> |

._@ Help @ OK x Cancel

3. glfanunsadmualid R fuAvesiudsiiuasundamdilududsluinld viedulilugedy
filst Tushedellannuliluteldy

4. yinpanden7tes Supply level names uaipan OK aglanthasdmsunisnmmundoves
usiaz ITAUTOIRINUT Aall

R Level Names for SEX

Numeric value Level name
1 Male
2 Female|

& OK | x Cancel J

N8 Muali 1 1y Male waz 2 10U Female

1%
=1

Ansusiakls STATUS AMuunaail

19
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R Level Name:ﬁor STATUS

Mumeric value Level name

1 Single
2 Married
3 ‘Devorce|
J OK * Cancel

Faanmeeng mvualst 110w Single 197 2 10U Married wag 3 \Ju Divorce
S1E@NUN50ASIFRUTRAVBIT IS b aPens g

Statistics -> Summaries -> Active data set

R R Commander = B “
File Edit Data | Statistics | Graphs Models Distributions Tools Help

B » i . 7
,R‘- Data set:‘ \ Active data set . nge model >
| Numerical summaries...

| Contingency tables ’i
R Seript|R Markd:; Means Frequency distributions.

»
Proportions 12 } Count missing observations
Variances L ‘ Table of statistics...
Nonparametric tests " Correlation matrix...
I

| Dimensional analysis * Correlation test...
| Fit models Lz

Shapiro-Wilk test of normality...
Output i"—";. Submit

Messages

[3] NOTE: The dataset twv has 20 rows and 5 columns. (o)
[4] NOTE: The dataset twv has 20 rows and 5 columns.

euadsil
ID SEX AGE STATUS TV
1 1 Male 10 Min. :25.00 Single 9 Min. :1.00
2 1 Female :10 1stQu. :28.00 Married :7 1stQu. :1.75
3 :1 Median :32.00 Divorce :4 Median :2.00
a4 1 Mean :31.35 Mean :2.40
5 1 3rd Qu. :34.00 3rd Qu. :3.00
6 1 Max. :39.00 Max. :4.00
(Other) :14

Mnuadild aziuldinduds 10 Wufsdnes (characten Faliiaansnianieseild fuus
SEX wag STATUS Liusfuusidanguuie factor wiaidusedunuiiaimun way AGE Wusfuusid
Unaudidnsanuiniu 25 mgegaivindu 39 uazAuadsivindy 31.35 1usu

Tudumoudl mneseasuudinuirfusluge deyaldldfivdnvessuvsmuiinisasdu &
anunsovhinsudeuld
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2.3 NISHANUIAIAIND

nMsuanuasruiluisaeedanldtuiuusdngu viedulsidemmnin

2.3.1 5k R Commander dM5UnN158anadn1uauunInien

1. Lﬁamw Statistics -> Summaries -> Frequency distributions...

28U U3 Frequency Dsitributions #adl

Frequency Distributions

Variables (pick one or more)

EX
TATUS

Chi-square goodness-of-fit test (for one variable only) I

[ OK l [ Cancel ] [ Reset ] [ Help

FudsiusngazlufudsiBangurinu

2. BenmnUsNApINIsLankasAun luindazidansuwds SEX wag STATUS lenan1siesiei

v
v

U

Male Female
10 10

Male Female
50 50

Single Married Divorce
9 7 4

Single Married Divorce
45 35 20

lne output Tudiuusnazuantnudvewsiasngy Wag output drufaesazianisosasraturazngy

2.3.2 M5 R Commander §1%15UN151aNUA9ANNALUUEDINIY

1. Lﬁaﬂmyj Statistics -> Contingency tables -> Two-way tables...

(9

8U5NMHisig Two-Way Table 6131
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Data |Statistics

Row variable (pick one) Column variable (pick one)
D s D

SEX

L]

STATUS

Subset expression

<all valid cases >
£

&) Help 4 Reset o OK ¢ Cancel

# Apply

2. 91989 Row variable TdanfiauUsNAnan1shin1uLav89A1519 91NF198194800 SEX NYad
Column variable TidanfiulsNdasnishisunesutl andleg1aden STATUS

3. PANTIM Statistics Usngutheng

22
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Data| Statistics

Compute Percentages

® Row percentages

() Column percentages

() Percentages of total

() No percentages (s
Hypothesis Tests

[]iChi-square test of independence

[ ] Components of chi-square statistic
] Print expected frequencies
L] Fisher's exact test

@ Help *’ Reset J’ 0K x Cancel f‘b Apply

Bennsuansdesazaugeints fesnsesasvesnle Iadnivesdigesnis
SouazAuLal Len Row percentages

Sovazaumeaull Lden Column percenterages

JeuaysIu Laen Percentages of total

laifmsnnsiveay 1den No percentages

Tunilidendauaraunnl nnasail

STATUS

SEX  Single Married Divorce
Male 6 3 1
Female 3 a4 3

> rowPercents(.Table) # Row Percentages
STATUS
SEX Single Married Divorce Total Count
Male 60 30 10 100 10
Female 30 40 30 100 10

ATNUURAAIANUDNT BT UTUIULABE NG A1919819UARIAITREAYATULD
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2.4  N1SANUIUANEDALUDIAY

dnsudeyadausinm wannsnedungfsdnvuzvesteyaiUosiuls laglienads wu Aade
Ansfsegu uazAndeauuinsgiu Judu

[

M35 R Commander Tunisymeadiwasl vinlanadl

1. Lﬁamm;} Statistics -> Summaries -> Numerical Summaries...

glonisnaraluil
R Numerical Sur&maries

Data |Statistics

Variables (pick one or more)
;AGE
[FV

Summarize by groups...

@ Help ‘\':3} Reset @7 OK % Cancel FF’ Apply

R Numerical Summaries

Data| Statistics

Mean
Standard Deviation

[ Standard Error of Mean
[ Interguartile Range
Coefficient of Variation:
[ ] Skewness )

[ Kurtosis  ® Type 2

I¥ Quantiles: |0, .25, .5,.75, 1

@ Help ‘\':3} Reset @7 OK % Cancel FF’ Apply

2. @enfwlsNARInNIsALIMAIaDRL TR Inupanfidiwl sty 229 R wanaaniz@inus
Afwiadu numeric Wity

3. L@aNANENATNABINITUN
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[

4. aan OK lanadnsaatl

mean sd cv 0% 25% 50% 75% 100% n
31.35 4.107439 0.1310188 25 28 32 34 39 20

YBNINNITANUIUANED AL UDIAURUAILUTWARLFIMUTHAD 151898111501 AudAEDRLENT
IuuneungugesrasinUTdenguiiaulalasniie W lidein1smengRieveIineukuUdeUNY

[
a

FIUNANUNE F1U150VN AR

1. Lﬁammé Statistics -> Summaries -> Numerical Summaries...
2. @enfmuwlsNfednis lundlAe AGE

3. AAN Summarize by groups... UIINYUUN

‘R R Commander =
File Edit Data Statistics Graphs Models Distributions Tools Help

R Numerical Summaries S model>

E Statistics R

Variables {pick one or more)
P e

les™, "cy"),

Summarize by: SEXl

R Groups H}

Groups variable (pick one)
ID

| @Help ‘ | % Reset STATUS
| « OK H xCancel‘

> tv <- within{twv, {
+ STATUS <- factor(
+ 1)

> numSummary (tw[, "AGE
+ guantiles=c(0, .25
mean sd
31,435 4._107439.°0_131

Messages

|[8] ERROR: You must select a variable.
I 2:32 PM
1/4/2016

a1 ENG

4. GenduwUslenaundesnis Tuiilfie SEX 3ntundn OK

£

5. AANYIYY Statistics denmatiAfidedns Tuiliden Mean

25
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R Numerical Summaries

Data| Statistics

Mean

[ Standard Deviation

[ Standard Error of Mean
[ Interguartile Range

[ Coefficient of Variation

[] Skewness ! Type 1
[ Kurtosis  ® Type 2
) Type 3
™ Quantiles: |0, .25, .5, .75, 1

@ Help % Reset vy Cﬁ & Cancel F"if Apply

@

6. AaN OK loradnsAll

mean n
Male 296 10
Female 33.1 10

2.5 msafensmivenisiauavaya

° 1% % & aa aa a = g va 1Y ) v
mstaueteyamensiduisnisvesadn@nssinn Jansmilifiegieiunategwuu laun
n5INLI N5ININAY wazdalawnsy Wudu

2.5.1  msadensmdmiutayadengs

dwsudeyaangy nsmndeuldlunmsdiauedoya loua nsmuvs wagnsmunay nsld R
Commander astans1wvail virlalay

1. \&enwy Graphs -> Bar graph... 3zU51n)nti1sing
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Data |Options

Variable (pick one)

]
SEX
Plot by groups_l

&) Help 49 Reset  OK ¢ cancel # Apply

2. \dendudsidesnisasnansin Quiniidendiuus STATUS) anntiuadin OK agldnsiudagy

m J—
m —]
oy
c
@
3
o
© <
i
N —]
o
Single Married Devorce
STATUS
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STATUS

ingle

piiiaEs Divorce

Note: msas1ensmsnauyildmedsinediu iesusudeuainadds Bar graph tJu Pie
chart wntju

252  nywdwmsuteyagediuim
dwsudeyadeUinn nywidenldlunsiauedeyalsun Salaunsu stem and leaf display

uay boxplot M54 R Commander Tun1sadrensmwantivinle asil

n1sas199alannsy

(%

1. 18Ny Graphs -> Histogram U5 vineing Histogram siail
R Histogram A

Data |Options

Variable (pick one)

Plot by groups..

L

@ Help "" Reset $ OK x Cancel ﬁ Apply

2. dandinlsNdeanisasians v (Feaduiuladeusuna) Tuntden AGE
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3. denanwaizn1suanians1vl Iaglvinansluguainud (Frequency counts) Seway (Percentage)
wsaauUaztdu (Density) Tindny Options lamntisnedsil

R Histogram
Options
Plot Options Plot Labels
MNumber of bins: ¥-axis label ‘<auto> |
Auxis Scaling < >
) Frequency counts y-axis label ‘<auto> |
® percentages : :
) Densities Graph title ‘Histogram for Age |
@ Help "’ Reset $ OK x Cancel ﬁ Apply

luffliden Percentages

wenantusiaansalatenswléfi Graph title TugUiildendn "Histigram for Age"

4. adn OK aglansuAsgudneans

Histogram for Age

percent

AGE

n158519n519 Stem and Leaf

n31W Stem and Leaf \Wunsiifidnwazadrensimuwislunuiueu udldiaswesdayauuans
Tunsnuny N5l R Commander a$1ansmyilailvinlanail
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1. Lﬁamw Graphs -> Stem and leaf display... ﬁ]zﬂiﬂﬂgwﬂ’lﬁm Stem and Leaf Display

[

9il
R Stem and Leaf Display

Data Dptions|

Variable (pick one)

Plot back-to-back by...l

Help é} Reset ﬁ OK x Cancel Fb Apply
©

2. pAnLAaNdILUINFBINITAs1ans I (FoaduminUsdeusunaniitiu) Tuntdan AGE
3. AANYIYY Options WBLERNAILERNAN 9 ANUAILABINTT

R Stem and Leaf Display

@ Options

Parts Per Stem
@ 3

Style of Divided Stems

) Tukey

® Repeated stem digits
Other Options

Trim outliers

Show depths

Reverse negative leaves

Leafs Digit: Automatic orset: 1 i

@ Help ﬁ Reset f OK x Cancel ﬁ Apply
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Leaf Digit Tofuuanulgves leaf Namsausulanssas 10 wiae

[

Parts Per Stem muuasuIu stem 9l

o tmuslimdy 1 zdisnuiu stem w0123 4

i

o dimuntlu 2 9zdidauau stem 1w 00 11 22 33 44
Style of Divided Stem ¥f11uAIsN15WUS stem Tufidld Repeated stem digits
Other Options 1HiUasuisnsuansesing q lunadng

Trim outliers ltann1sinenuAIRnUNRvaIfILls e lrkenA1lian Unf wansaanyn
aramnbudeslusiuldly stem and leaf

Show depth Tilansduiuteyaiuansunaiiiu 9

Reverse negative leaves nsdififidoyaianluau liesdviudeyamundnadnemans

[

4. aan OK azldnadnssail

1| 2: represents 12
leaf unit: 1
n: 20

2 2|55

4 2|67

8 218899

3

(6) 31222233

6 3445

3 316

2 3|89

A

Pnnsile azasulaineryvesineunuuaeunuitiesgaae 25 U o1guinfiande 39 U uag

3 ]

{91y 32 fia 33 Vuniign

A1565149 Boxplot

@

1. \&eniy Graphs -> Boxplot... 9gUs1Ngni1e1e fiail
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R Boxplot

Data |Options

Variable (pick one)

Plot by: SE)(l

Help Q’ Reset ﬁ 0K x Cancel Fb Apply
©

2. @andUsnaeanisasneansin Tundiden AGE

3. MINABINNTATI boxplot wenaunguuedmulslisnguiaula wu wwa liadniden Plot by

groups... 3UIINYNUIEG Groups il
R Groups

Groups variable {pick one)
1D

STATUS

o« OK 8 cancel

4. Tunthensazdsngranzdudsidmualilu Factor windu Tiednidondudsfidesns Tul

Uien SEX anntumdan OK

5. iy Options a@ansawdeniinuanIsuansdl Outlier ta

R Boxplot

Options

Identify Outliers Plot Labels
® A v x-axis label |<auto> ‘
) With mouse
O No y-axis label |<auto> ‘

Graph title |Bmcp|ot for Age k ‘

@ Help Q} Reset & OK x Cancel ﬁ Apply
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6. Aan OK
Boxplot for Age
o _| !
R !
=t _|
[a]
LIJ 1
(D ] 1
<
o
Lo ]
o | _i
o
| e
Male Female
SEX
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34



=D.
W

un

N13INAEDUEUNY ’]‘L!‘VI’Nﬂ

3.1 MEANNISVBINTNAHBUHNYAFIY

a VYa v

mimaauaum%mmmmLﬂmﬁmfi‘m;da%mmiammlﬁt’ﬂumﬁmwaau%aauqﬁm%a%amé’a

Renfumidels Sefeaunfviedeasdoiifonin auyRgiumnan1sdde (Research hypothesis) 4
nmanegevanyfgiulazldanudanndeyadegeiifiusiuruanls lnaUdsuauyfignumninisivy
T uauyfAgiumneadd (Statistical hypothesis) #siuneuresnsvadeudauyigiuasulinad

v
@

1. AENyAgIUNIGEDR

o

2. MPUATLAUTYEIAYUBINITNAZFDU
3. FenIsnsvnsadAivanzay

4. wweuwsvaINIsinaula

5. MumAEiAIntayamegns

6. dnaulainvzUfiasvsosousuauy g

7. asUramnageuiila

3.1.1 msmam AFIUNEFDA

LU‘U‘UUW@‘HLLiﬂﬂJBQﬂ?i%ﬂﬁ@‘u%’m 31U Imaaummumaaa E)QJ: 28 2 9da lawn

1. duyAgIumnan (Null hypothesis) lddayanwal H, Inedesivualiluanuvunedn wiu
upnei ludeena luwnnay ludanudiniusiu Wusu Beenafmunlugudydnvainieada
WU p (ARdevesdsznns) p dadnvesdeniaulalulssying vierwunlugudennuils wu

Ho : Melandunaifoursspulnelindu 5000 U %38 Hp : i = 5000
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al
LRI T AU

g"\
oT
ca
=
2N
pid
o2
3)
BN
)
=
=)
3
©
Zo
3
Zo
eD_

2. auyAgIunIuien (Altemative hypothesis) Tddyany
MNgATITNAvaNLRgIUaNLEaNe W

H, : Melfindusaifouvesaulnglaivintu 5000 v w38 Hp 1 p £ 5000

nsauyAgIUNadRazdeldauyAgiunnsiTeduiuimig dadegseluil

AULAFIUNNNTIY AUYAFIUNSEDR
1. aulvediongdends 73 U Ho : p =173
Ho 773

2. aulngay 15 Yaull wnnninfesas 30 Iz | Hy i p < 0.30
H,:p > 0.30

3. pulngmandgediongBunitnayie Ho * fygq < legng

Ha @ Boyqq = Mg

[

4. indathedulsausiiwlentioaninguiy Ho : Py = PY18

Ha Pysdia < pag

UsELNNva sy Az

=l 1

nmnegevauyigilunaiifiaziiogmeiuassUssian laun

Y

1. ASNAFBUKUUABINIG (Two-tail test) Wunsnageuilinaasuuuunitg 9 luanunune
Vo4 MRNIAY vive LAy daudunivg wie luldnrudiniug wu dee1ed 1 luansieiu
0y

2. NMINAFBULUUNNLAET (One-tail test) Wunmsvageufiansoasunaldnulaiiumile wu
1NN Yosndn Wy Meoded 2 - 4 Tusnsiesnuuu

o

3.1.2  NSNNUATEAUTYEIATY

seiupddy il lunmsnegevanyigiu foduinaeilunisdndulai§ideazeensu (Accept)
vIeU s (Reject) auyAguvaniunieada lneszauladdny (Level of significant) TWdnydnual o
=2 1 I=f =) o va o a = = a = v A (] v
wneds aRwLreztunseleniangseveuiias Hy ide H, iuasensegnaas daneinluleniainy

o v a

vaginaulaiin Msdnaulaiauuuil Bonin Aueanaeasulszani 1 (Type | error)
TuAdelaeinly §3deazilugivunssiuiisddyliannihneunmsnadevauyfgiuiane g

o ' 5

seautlydAgynieuly fie 0.01 0.05 wag 0.10 Msidenseautisdfywlatudusgiuanuvinzay
wazAUdENITRATUNIANAR PR UTRIN1SARAUlAAnTY nkadeinTull s NTn

o o

wu ldlavhlAAansuindudune Aenaseautedidn 0.05 w38 0.01 winnwaldeiinTueiane
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°

TAnAnudeeeg1ann Aenaneddsyaudedrfnen 9 wu Tunuisenmanisunndonadasdsyau

v o w

HedAgy 0.01 ¥ 0.001

3.1.3  N15LANISNISNINEDRVSaRIdnRANAdaU

M3den B MIneain vse s adia neaeuludunauiiseronde anu sTunadfves{idene
auads e WiIEnsnwadfiden duisiigndesmuizay Faavdinalinansnaaeunasdeasud
logneeauazweiold TunmegeuFeanis ﬁﬂﬁ%‘%mimaaamﬁﬁaﬂiﬁﬁlﬁwmmﬁﬂ Lwi%'%imsfﬂu
Bilomnzan §idosdesfinrsanisdoauiidosdy (Assumption) yiiedormuavesitmatiu 4 i
aonndosfuriinvestoyauasdnvasvesdoyaiifogriolsl smvsdesmiifeifaiinnaeudu
ansaldlumsneuingUszasavesnsidelaviiely wazdIdemsaileliianedn §Iuasirada
adeuNheigafiausaneuingUisasdvensidele A1dn e lundnneanudn Mesensls
NErBNITIATIZNIAIM kazdeionsuUanuNeYeImataTla InsenngIdedensnns
meadandutounniiuly Tneilifanuinwaiflusesiu 9§ egruiismesaiiiauadels du
Ao 919liMsAINLA TaYARANAIN LaznN TuUaRNUINEYRIAERRNY 9 Azlinnududoulay

£ 4 o vy aa & avy < Ay ¥ o & v v
eNUNTU Peonvvilitnteaguninluananuluaiald agelsinny mnlumnuidetudndudesly
BnsmeadAtugedalinnududeu fIumsasfnutmdnmuasteulvvesismaiulidnlade

] =~ ° Y A o au & = v aa ° o Yo aaad
AeunavihlUly vieeatheideluluvinudnadadieveruugilunsleisnsmeadanmuny
aula

3.1.4  UwAYRIN1TAnaula

vouwnveInsanaulafe A eadanlddmniunisdnduladnasseusurseufasauyfgiuman
Felaevluiiogaeiu 2 35 laun

o T¥m1519a0
o lyldmnsneada

TuiitisagRnsaniauanz3si 2 iy desniBusmiudnitedosineadfdmniuiimamasou
yaadafildogiennads dslirosarainlunisviaunitn Snussnmandsmseadidmiuiznig
maafRIsvilsenafioguansne uazdIBmssumiuandnadu shlsgldalifiauimeadasine
p1ineuduay waveueinld dudsiaesiulisuiudeddassetnusariiadnnmitum
Madntsenine pvalue mnedennuiaslunielenmarmatnnagouariiduinninAiisu
Idandeyasetn viefoanuinaiduiiesUfissaunigiundnfidunldandeyameds e
angfgTuvdnifuai iesn pvalue Wuauasdudaiien 0 - 1 winiu asdanadivldden p-
value wagsgdulivdndny o fanumnewiloudu dufe ‘ﬁqaaqmmqﬁLﬁuﬂaﬂmﬁwazLﬁuiuﬂﬁsUﬁLaﬁ
auyagmﬁﬁﬂLﬁaamyaﬁﬂwé’mﬂua’%qﬁu’a@ uaivaranaruaneaiy Tnefisesuiiddey o du
{Asodugfmmuaios Bendr nominal value usidn p-value suldinanmsdanlnelifoyafosn
Afususaum S lunmegeuauyRgIu 15139aunsalden p-value WisuWisuiusERUTyd Aty

o Tumsdndulale 8938n15lden p-value Tumsdndulanasuiasvisvensvauyigiundnyilanail

1Y)

o yaUFUANLAFIUNEN H, 1l p-value NnImTaWInAuTERUTEEAY o

)
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@

o Ufasaugiuman H, Lle p-value osninseautludfy a

<

3.1.5  maAaaanagauIIntayaniagi

¥

Fadavageuiinumlsnndeyaiiegniinuausiunle nefignsnsednsiuadiwn
sanulumusadfnageuidenld Wealdaradfnageulaidaaziinanbe wSeuiguiuuaurn
284N158nAUTIRINNA1IN LA

3.1.6  mssnaaulanazufasusesausuauyRgiu

v
a U Va o YV

TumssindulaniasUfasvisesenivanyfgiuvaniu fidedesimaifinaaeuiilaluiSouiieu

flunaueivse veuwn vesnsdndula i lineuninil wdrdevinisdnaulednazujas s vousu

a 19 ]

auyAguvan (Msdedulusnssyihivanyfgiunaniviniy WWeannauyAgIunanuas auyAgIun

9«
@ 1w

= =~ 1% v U & = a o &
LBNNAIMUANIYAINVIUNY ANUY L:uaﬂg]l,aﬁ Ho NININUHBUTU H, UULD)

3.1.7 msaﬁgﬂwamimaa‘u

a Va v Y

msasUnanandeuLdutuneugaevesnisnaaouauyigu idefesagunamanaaoudils
iiehlugtoaguvesnside dslumsagunagidomsseyinasidlilunisvaaey viesyiutloddny
a ¢y Tunsasuralididudedidydnuainieada wimslinvvemesuisiidlang auly
ansadlale Inedaauyfgiuniesnsidedunanlunmsagune wu auyfgiuniesnsideimvualiin

" = Y A 1A ] i s a aad
ﬂuVLWEJ@Jﬁ’]EJVL@LQaEJm@L@@uu@ﬁlﬂ'ﬁ’] 6000 U %ﬁﬂﬁﬂi{mg’]um’mﬁﬂ@ﬂ@

Ho : w = 6000
He @ p <6000

a ' a

ndayadieguiusivswmanld Wevhnsveaeuauyfgiunuininnisufasauyfgiuman 39
d‘ o o

agulann "aulnefingliadetosndn 6000 umsaiou NszAutibd1Ay 0.05 (MSaRnnu 5%)"

o

3.2 AsvedauARfgvasUssrInIuilengs (1)

lummegeuauyRgufeiuAdsvesUssInsuilangy T38n1svaaeued 2 35 Ao ¢ test uay
z test IneilFoulylunislasineiu dail

o ¢ test Miflaghegndivuiaidn (n < 30) waghinsuAndonvuinpsgiuvessseng o lag
Uszmnsvesdeyadosdimananuasusniviolndifos dedu feufiagld ¢ test lunsvaaey
g Az fesiimanmadeudeulanndn doyafiegneiuinainUssrng idinisuanuas
UsnAvielsl Fs38msmsreaeuiegieiunatsds Bidenldunnldun msfisnsanainngm
iy dalaunsy stem and leaf display #38 boxplot

o  test Ifflafagelinwalvg (n > 30) MsenuAldeduunngIuvessyns (o)
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Note: dwWiu z test nsdifisnvgnmuandeavuiasguvesussrnadululieon Wown o
urmsfiwesilinsuan dnlunsdiidegnivwelng mndegradivuelugann o wenld
t test wnu z test ¢ (losnnanautBveaniswanuasuuy ¢ thide e n SowalvgFu mauanuas
WU t azdlnaiaudRlndifssnisuanuasusninnnsgiu villulusunsuddaguunslusunsu wu SPSS
laifl z test fust ¢ test widy

n3lY R Tun1smasauAtadevaslseyins 1 ngy

ndoyalied fumsdsranisg ensinsiedluunnud mnsdesnisnaaeudi oy ade
Useynsunnd 30 U viseld sauyfigiunieadia fe

Ho + wp <30
Hy @ p > 30

lumsnaseuauyAgiudmsudeyayadl Weanndeyaidnuiutesnii 30 Wevely ¢ test Tuns
NAFDUADIYININITATIVEOUAN B NTUANUAIVRITRYANBY (eswndeyaiiduiutey nswfmang

v
v a

aufio stem and leaf display dmutoyaynlansinilanuaedail

1| 2: represents 12

leaf unit: 1
n: 20
2 2|55
4 2167
8 28899
3
(6) 3222233
6 31445
3 316
2 3189

@ v v a v U o = & W a = 1%
Mnnsmagmulaindeyainisuanuasndiesusedind Fududnvarveinisuanwavind Jeasula
TYoyayniiunNUsznnsNinsLanuasusng Fnseiudeauyfiiosiunsadeimunves ¢ test fe
W 1519914 t test nnapUANLFAZIY ATl

1. Lﬁamm;} Statistics -> Means -> Single-sample t-test... aglantnng
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R Single-Sample t-Test

Variable (pick one)

i}

v
Alternative Hypothesis
) Population mean != mu0  Null hypothesis: mu = 30

) Population mean < mu0  Confidence Level: .95

® Population mean > muC

@ Help ‘\':Q- Reset @7 OK ﬁ Cancel F“P" Apply

2. @enikUsNasen1snngay Tuniidean AGE

3. MUUAAINISITWBSTIABINITNAFBY A1NAIBEIITIFBINITNAFBUIDLRALNINNTT 30 %30
13 J9mmum Null hypothesis: mu= 30

4. GenguuuurasauyAgIumadeniineinmegeu lngaaniiend Alternative Hypothesis

Population mean != mu0 LJun1snaaeuanyfgIuLuUaeInIg (Two tailed Test)
Population mean < mu0 1Jun1svadeuaNyRFIULUUNINRAEINIEE (Left tailed test)

Population mean > mu0 JunsvadeuaNyRgIuuuUNILFemew (Right tailed test)

4 14
du'fLyu 0 a
)

TuntisaennaaeUaNyRFILLUUMGLAEINNAULINNTIINNANLRTINAATLT Fatiy AdnEen

i Population mean > mu0

[

5. aan OK lanadnsaatl

One Sample t-test

data: tvSAGE
t = 1.4699, df = 19, p-value = 0.07898
alternative hypothesis: true mean is greater than 30
95 percent confidence interval:
29.76188  Inf
sample estimates:
mean of x
31.35

[

a caV va &
Namsamiﬂwﬂmummwma JU
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1. A1 t=1.4699 Aafadfnaaeu t NAwlnlanndeyadiedne Tuiuesmnasviniu 19 waxdl

o w

A1 p-value=0.07898 NS AuunsERutiad Ay a = 0.05 azwiuladn A1 p-value tudien

o

FIUVEN Hy MU0 Nszautiaddgy 0.05

£l

wnniseAuledrdgnivun Jseeusuauyi
angadevesUsrrnsilwnetulilauinnii 30 U

2. d1m3ur1 95 percent confidence interval (29.76188 Inf) ABTAMUTDLUNINATUYINVO
ARAYRIUTEYINT MueANuUsEnnsvaneliongniensud 29.7 U

3. dY83 mean of x MiaARRevedeayadiet1e Tunilvindu 31.35 U vinganuauiign
] R @ oA a o =
auntusiegsliongaaainy 31.35 U

3.3 NINAFIUANLRREYRIUTEYINT 2 NG

' ' . = ] & = = =~ i
NINAFBU AU UAN AN TENIN ARG YaeUTyaInT 2 ngu LunsnageuLite lUSeu iy
Usgansaenguiuildnvazunneaduetgnals wu aulvegueuasdndgelenytolaeafounneg
v oA oA v = y a1 A LY oA A 1 o =~ o i a vy
fuvelid ieguelvedineldadedelunnigndwiel Inedeyaaunsahumegeusiadels
foveglunnsuuutiuly Aedesdudeyalausunn Bn1sneedaild loun ¢ test uaz z test Iy
% o =

| aa v o - W | I3 i a =1 =
wiagdSazdarimuafiuansiaiy agalsiniu Tunsvegeudadsvesszuns 2 nauil deseilads
anwaizvasoyanie lnevzduundnuazvesdeyadu 2 Useuan fe

1. fednaoinguiiduunludaseiu (ndependent samples)

2. fhedaosyniiduinliiludasyiu (Dependent samples)

NsIMUNANYUEVINGUMBEN 2 Ussinnil dianuddyun wsgTsmsinneinlddany
wanenefu feu 33 fesduunlildnnguieglunuidevesaudulssinanlvu wu desns

a 1Y |

= o = v o oz N o | & a o 'Y va W
LU?EJU@']E‘J]‘UEJLQE%JGU@QE\J‘UWEJLLa%E‘\IJ‘ViQJIQ aﬂ‘l‘iﬁugLGU‘L!‘LIOQL‘U‘Hﬂim‘ﬂm')@ﬂqﬂﬁaﬂﬂ@NLﬂu@aigﬂu LLWZWH'J’\]EJ

feIn1siUSsuLisus1e e agesn Ny NaUkaL NaN TUSWNSU AR YN anvyae Ul fasld
nsfinnquiegvaenguiudasyiu

33.1  MSNAFIUANNLANAINVBIARERY 2 Nl anguAlagraludassiu

MINAFBUAMLLANANTBIARAVDIUSTYINT 2 NGy Wiongusiegindudassiu fe t test
w30 z test Toyadiogwivaeinguseadudoyadlinnauasiinmsdonitnaaeu dail

z test Mdlaegnaisananguivuinlveg (n, wae n, 11NN37 30) W3eNTIVANRTLLULLINTTIUVOS
Uszannsnuilanazdss (MSIUAT 0, Wae o))

t test WWdladagraflvuindn (n, %38 n, Ueenitusewiniu 30) wazlinsiua o, wag o, e
Uszynanisaeenguiimsuaniasdsnivselndifes

WuReIfuNMIneaeuauyigIuiedfuAneisveslsennsnilangy lunsalves z test N5y
NUA1vY 0, war o, Wululdenn uagidle ny way n, dvunalug msuanuaauuy ¢ azlndiAes
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N15WANKAUINANIASEIL Vi 1aansald ¢ test unu z test I datiu Tunflagnanfuane ¢ test
winilu

i < v o [ =
pgnelsnaun msnaaeulagly t test Sauvadu 2 nsdl Al

1. 0, = 0, NS AEdANedaUAD

FANTUANUAIUUY t FYBIANESINAY Ny + Ny — 2

2. 0y # o, lunsalil Aradaveaauns

to —
2 2
S3 5_2
n ny

F9INSUANUAILUY ¢ ErepeA TN
[(s3/n1) + (s3/n2)]°

[s3/n]” N [s3/na)”
n—1 n, —1

af =

aatulunisdnduladnagld t test nsdiladamunzay 1desvihnismaaaunowInATENULNINTE Y
Y93UsEYINT 2 NGy waneeiunseld Fansnaaeurinlalaenisly F test

a

NMBg1INTATIRToyanIsInsviml MNLsIABININARDUIN DY R VDI AL H VT

7

& ! I o o a aa
LUUﬂQNL{]WWNW‘U‘UULLWﬂWNﬂu llalll!(ﬂi']u%’]ﬂﬁﬂﬁ]ﬂ@

Ho K8 = Hezdlg 3.1
Ho M‘?ﬂﬁl#ﬂ’v]gﬁq (3.2)

[
a =] o

aaq v o 1 oA
'35171 R Commander maauaugm%’mu ‘Vl’]lﬂT,WEJ N1TNAFEDUNDUITAT LU bURNINIFIU VDN

o«

Usens 2 nqu wiriunseld dadl
1. Lﬁamu‘g Statistics -> Variances -> Two-variance F-test...

R Two Variances F-Test

Data |Options|

Groups (pick one) Response Variable (pick one)

_M

@ Help <%$~ Reset #7 OK * Cancel F'? Apply

a2
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2. 9 Groups (pick one) dansiulsiuingy lunilfie SEX uaz?l Response variable (pick
one) ianswlsnAsensnadau lunlas AGE

3. aanUy Options lavitiea

R Two Variances F-Test

Datal Options

Difference: Male - Female
Alternative Hypothesis

i) Difference < 0
_) Difference > 0

Confidence Level: |.95

@ Help % Reset « OK & Cancel -.-_‘!J' Apply

Alternative hypothesis Adnidaan Two-sided

@

4. Aan OK lAkaansSAat

F test to compare two variances

data: AGE by SEX
F = 0.2655, num df = 9, denom df = 9, p-value = 0.0612
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.06594529 1.06888278
sample estimates:
ratio of variances
0.2654954

1% v say v ! oA ' Y A
ﬂ’]ﬂ%ﬂdﬁﬁWﬁ‘ﬂlﬂVIﬂﬁ@Uﬂ’NﬂJLLG’]ﬂW’N“U@Qﬂ’]LUSQLUUNWW?EWU%@QU?E%WH? 2 ned GL‘VIQ‘VIW] F =

0.2655 Lagfn p-value = 0.0612 MAMMUASEAUNBEIAYVINIINAZOUWINAU 0.05 9ziiulainen

o

p-value 111131 0.05 FazuladnAndesuunnnsgiuveslszyng 2 nquil liuansd1aiu ssiuily
d1fgy 0.05
Aau lun1svegeuAuLANAYeIARREveIUTEYINg 2 nau 3 ¢ test Tunsdii o, # o,

[

N

=De

1. Lﬁamm;} Statistics -> Means -> Independent-sample t-test...
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R Independent Samples t-Test

—

Data iDptions|

Groups (pick one)

Response Variable (pick one)

F_M

!_@ Help | | 4 Reset ‘

o« OK

| xCanceI H FbApply

2. {1 Groups (pick one) \Wensulsuuangy Ae SEX was7l Response Variable (pick one)

A o

LBENALUINABINITNAEDU Ao AGE

3. Adn¥iYu Options lantisnemall

R Independent Samples t-Test

IData-i Options |

Difference: Male - Female
Alternative Hypothesis
® Two-sided .95
) Difference < 0
) Difference = 0

Confidence Level

Assume equal variances?
®
) No

!_@ Help | | 4 Reset ‘

o« OK

| xCanceI H FbApply

Y

4. 71 Alternative Hypothesis [ionauyigiunaifeniinesnisnageu luniiliden Two-sided

Wosannauyfgiufinvual iduanyAgiuaeams

5. 91 Assume equal variances? don Yes Lipsa1nlun1snageuaNuLANA1IvaIANTsUY

i ~ ' 1 i ) 5% v
HINIZU ‘W‘U'J'W’YﬂllLUEJ\TLUU@J'WW@']U“UENU?%‘U']ﬂi 2 naa "LQJLL(ﬂﬂﬁ]'Nﬂu (LLG]E’I']‘Vi']ﬂEIﬂJ F test

NARBULAINUIN 0 # 0, 1lden No)

@

6. AaN OK loNaansAll

a4



AMslUsHAsH R ien1539 A5.200A7 NIYANAYIR

Two Sample t-test

data: AGE by SEX
t =-2.062, df = 18, p-value = 0.05395
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:
-7.06607063 0.06607063
sample estimates:
mean in group Male mean in group Female
29.6 33.1

Tunslduaansldnaaeuanyfgiuiinmvuall iiasaniidradfinageu t = -2.062 uag p-
value = 0.05395 s imuasyAutedAgUesnIIaaaUWiniU 0.05 aziuladn p-value 1A

seautudfny 0.05 FegeuuauyRgiuman vingauegwnfsvedmeuazgrgtlulszynsidl

=

nneuuldunnaneiu AseauiodiAty 0.05

3.3.2  MINAFIUAIINLANANNIEHINNALRREUTEYINT 2 NgY Wiangudiatngli
\Judasziu

MsMAABUANNLANAITEINIARAEYeUTEYINg 2 nay IWenadusedslidudaseiu Feteya
flFannngusogioialdannnisindanndusegadientu 2 af Wy msuisudleuthminteu
wazudamaiinlusunsuaniuiinvesaunguiiedtu wemsiieuiiluszuuunoudsufunduou
vostAnnguiiedtu 1Judu iednnsdnilsdoyaldulnenisinmannisdungumetauiug  lne
THnudnuazuniene Wy maiSeuifioussiu IQ veshusla vionsilisuifisuneliGuduuesiou

a

MSANYIAVIVTITVIDUAZUN GPA LN
dmdumsneaeuauygiuiieSsuiiivuaiadeveasznns 2 ngu Wenguinegndliiludass

A Ti3snsnaaeu t ‘ﬁﬁﬁmﬁﬂ Dependent t test %38 Match paired t test
GT’JEJEJNsialﬂﬁ@ui’famﬂamuuuaauﬂmammt,azﬂmammaaﬁﬁm 44 AU LAYISIADINITNAFDY

iandwaunslumsideaeuniold tufe fesnsmageuiiazuuugeulatsnIAnINNIAZILLY

aaulangniansel

i Midterm | Final
1 0.81 4.72
2 2.84 8.19
3 12.16 | 10.24
a2 3.65 | 283
43 17.57 | 19.06
aaq 17.16 | 15.75
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neTetoya awiuldindduds 2 duus Ae Midterm Aoavuuudaunaania uag Final fie
AvsuudeuUatsna Inglifiduuswusngy awiuindnvaemsiiudeyassbimiloudunsnaaeu
AILANFTEIARABYesUTEYINTg 2 ngu TduBaseiu

dusushosnadl aufgiusadifineaou Ao

Hy : pp <0 (AzluugeuUaenIAliiInnIALLULERUNA1INA)

Ho @ pip>0 (AERULARUUANEAIALINNINALRULABUNANNTA)
14 R Commander vinn1mageulagly Dependent t test g3l
1. Laammé Statistics -> Means -> Paired t-test... aglantigng

R Paired t-Test

Data |Options|

First variable (pick one) Second variable (pick one)

Final
Midterm M

_ @ Help % Reset J OK * Cancel F’l’ Apply

2. 9 First variable danfuUsian 1 Tuniliden Final waz? Second variable @an@qukus Tu
AL o .
uLaan Midterm

v

3. panUu Options lavtneneAall

R Paired t-Test

Data| Options
Alternative Hypothesis Confidence Level
) Two-sided 85

) Difference < 0

R

Help 4#9 Reset J OK * Cancel 'F" Apply
@

%

4. 91 Alternative Hypothesis \danuiinvesauyfgiumaianiisesnisvaaeu Tuniliden Dif-
ference > 0 AuANYAFIUNERANAILT)

s @

5. Aan OK lAnadns Aadl
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Paired t-test

data: score$Final and score$Midterm
t =0.3707, df = 43, p-value = 0.3564
alternative hypothesis: true difference in means is greater than 0
95 percent confidence interval:
-0.7966742 Inf
sample estimates:
mean of the differences
0.2253381

nNadnSile AT t = 0.3707 SauauesrEs df = 43 uaz p-value = 0.3564 N IIMUA
seAutle dfyuesnsnagauwiniy 0.05 azwiulaanen p-value 1AnIsERUTEdRey Jeseusu
auyAgiundn aguliin Asedulivddny 0.05 AzuuuasuUmenaladsvesdanlildunniiaziuy
aounansmalady iedntonils Janlifliannnslunisideasy ilesannazuvuasuvatsnali

1ARANINALMUUFDUNANAA

a7



