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MIIATIEERENRUSLazn15annae (Correlation and regression analysis) LUUIBTeaninnd1Aay
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Uszanaumvesanduiususzeing (Population correlation, p)
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5. URuets Ho Wio |T| > tq/5,,—, W30 p-value < o
gouiu Hy e 1o |T| < tq/y,—, Y130 p-value >

=

A798199 1.1 NNsAnwImeuUNsunmgnsiud Tunsauyvsilledladugnaaduidilulusianie

Y Y

v ' '
v ad =

a 1 al X ' v & 2 al ! = & v aA IS
agfinsaseladluiaulusinie faiu Usinadedludlusrenedaduaedaininanau ] NUINNTIGHU

yisundesiiiedle lunisfinwmdsanuduiusseninalsinaladludiasuuyangu ganwlady

9 Y Y

=

ALAUUMELNAIWIY 12 Au waztuiindeyaiieatudnunuynsiungudedy, x uasUsunaladluiiinge

9

wulusene, y famsnsreludl

AU X y
1 18 283.00
2 4 75.60
3 15 174.00
4 10 209.00
5 1 9.51
6 20 350.00
7 8 105.00
8 7 43.40
9 10 25.10
10 10 150.00

11 20 344.00

LEUNINAITNTEINYLALHANITIATIEVEANEUNUSAIY R commander LLamﬁquﬁ 1.2 Ay 1.3

1. samAduUssavsanduiussevinednunuyrsigusasUsunalalullusiinievesaunguil

Y
NN 1.3 laandudseAnsanduius r = 0.9059 wneaudt dmsuteyaynd 91w

Y 9
yrisniguiasyinaladludlusnmeiinnuduiusiurnag 0.9059 Fadiednawn uaziifiams

anuduiuslufianisuin dufelledvauyrisnguundulsnaldaludlussmenuindusie

Y

ad v

2. andeyanieyll vwaaevanyfgiuUsualafluilusisniadudvddinfidvesUSunanisau

YY)

A 2 al L3 o Al a v v 6§ a = I a ]
uns (USunadadluliazdnnuuvisnauiianuduiusiulugaussvnsviels) Aseaududfny
0.05

.« Ho : p = 0 (Uunalailutiuagdnuauuvsngulidiauduiusiv)

v o [y

Hy @ p 7 0 (USunadedlutuagdnuinyvisnguilanuduiusiv)
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« x = 0.05

« 910309 1.3 1§61 p-value = 0.0001 FeilAtfosnin v = 0.05

« Ujas H, asuladn Asvdutdedidy 0.05 YsunaladluduayIuwiuunsnguiinag
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JUT 1.2: WU mMMInsEResenind uinyvisnaukasUsnaladlullusinig

Y

Pearson's product-moment correlation

data: xandy

t=6.4184, df = 9, p-value = 0.0001226

alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:

0.6703438 0.9756120

sample estimates:

cor

0.9059257

SUN 1.3 nan1smseviandaiusaie R commander ¥99#08197 1.1
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1.1.3  n1sMlusknsy R commander
nsAnaslUsLNTY R

TUsunsu R anunsaniluanlaw3ann https://www.r-project.org

1. deadlwivlsdaglindsneisgui 1.4

The R Project for Statistical Computing

Getting Started

[Home]

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN

mirror.

If you have guestions about R like how to download and install the software, or what the license terms
R Project are, please read our answers to frequently asked questions before you send an email.

gﬂﬁ 14

2. dawnlusudeabiidanii CRAN Tukauiide Download NMIAIUE18lD

3. A1NUULEeN Mirrors iseen1s Tuiilian “0-Cloud” (Uugn) AugUR 1.5

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you.
Some statistics on the status of the mirrors can be found here: main page. windows release, windows old release.

If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTO.

0-Cloud
. . , Automatic redirection to servers worldwide,
https://cloud.r-project.org/ 3
2 currentlv sponsored bv Posit

U 15

4. @8n Download R for Windows — base — Download R 4.4.0 for Windows mmgﬂﬁl 1.6
-18

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
CRAN want one of these versions of R:

Mirrors
What's new? * Download R for Linux (Debian, Fedora/Redhat, Ubuntu)
Search * Download R for macOS

CRAN Team ﬁ » Download R for Windows

Ul 1.6



https://www.r-project.org

AFIATIENENFUNUSHALNITONDDUT A UD N9

Subdirectories:

R for Windows

Binaries for base distribution. This is what you want to
install R for the first time.

contrib Binaries of contributed CRAN packages (for R == 4.0.x).
CRAN . Binaries of contributed CRAN packages for outdated
MilTG'I‘S old contrib versions of R (for R < 4.0.x).
What's new? Tools to build R and R packages. This is what you want to
Search e build your own packages on Windows, or to build R itself
CRAN Team i ; .

Ut 1.7

R-4.4.06 for Windows

Download R-4.4.0 for Windows |32 megabytes, 64 bit)

README on the Windows binary distribution

New features in this version

CRAN
Mirrors This build requires UCRT, which is part of Windows since Windows 10 and Windows Server
What's new? 2016. On older systems, UCRT has to be installed manually from here.

5. Lﬁaamﬁm%LLazLﬂﬂiﬂmﬂim31@?%131%@93’@3% 1.9

“R RGu

File Edit View Misc

Packages

Windows

Help

7

’@ R Console

R version 4.4.0 (2024-04-24 ucrt) -- "Puppy Cup"

Copyright (C) 2024 The R Foundation for Statistical Computing

Platform: x86_€4-wé4-mingw32/x64
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type '"license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

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

‘citation()"

Type 'demo()' for some demos,
'help.start()' for an HIML browser interface to help.
Type 'qg()' to quit R.

'help()' for on-line help, or

N15AAAY R commander

1. Weldswnsy R

U 1.9

2. \deniy Packages — Install package(s).. aﬂﬁwﬁwaé’ﬂgﬂﬁ 1.10
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"R RGui

File Edit View Misc Im Windows Help
D’*I%ﬂl@ Iglb Load package...

Set CRAN mirror...

'R R Console

Select repositories...
| Install package(s)...
Update packages...

Install package(s) from local files...

U 1.10

3. \d8n Mirrors Mifeants lunidliden “0-Cloud” (uugn) faguil 1.11 udAdn OK

4. L@ARNWNALNATD “Remdr” 91nduaan OK

Australia (Melbourne 1) [https]
Australia (Melbourne 2) [https]
Austria [https]

Belgium (Brussels) [https]
Brazil (PR) [https]

Brazil (RU) [hitps]

Brazil (SP 1) [https]

Brazil (SP 2) [hitps]

Bulgaria [https]

Canada (MB) [https]

Canada (ON) [https]

Chile (Santiaga) [https]

China (Beijing 2} [https]

China (Beijing 3) [https]

China (Hefei) [hitps]

0K Cancel

U 1.11

n1si5enlyd R commander

1. Weldswnsy R

2. Lﬁammé Packages — Load package... ﬁ'ﬂ'gﬂﬁl 1.12

R RGui

File Edit View Misc Windows Help
(T — Set CRAN mirror...
Select repositories...
Install packageis)...
Update packages...

Install package(s) from local files...

U 1.12

3. 1@8n Remdr 2gla1iisng R Commander ﬁﬂg‘dﬁ 1.13
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R R Commander
File Edt Data Statistics Graphs

(R Dataser| | <blo sctive dotases>

Models Distributions  Tock Help

S Editdataset | View dataset  Medek | X <No active modal>

R Scrpt | Markdown

4
e Submit

Dutput

.

Messages

[3] HOTE: Hello bumru
[4] WARNING: The Windows wersion of the B Commander works best under

|RGuL with the single-document interface (SDI): see 7Ccmmander.

U 1.13
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1.1.4  N15IATIZNENFUNUSA281USHATU R commander

NTASIUNUAINANTNTZANY

I

1. a¥adeyalulusunsu MS excel Inaimuasiudsnagui 1.14 uassisoilu ”smokexlsx”

o« X WY IUIUYNIIGU

Y

oy unu YSunalailud

A B
|
2| 18 283.00
3| 4 75.60
4| 15 174.00
5 10 209.00
6 1 9.51
7| 20 350.00
8| 8 105.00
9| 7 43.40
10| 10 25.10
11| 10 150.00
121 20 344.00

SUN 1.14: msasedeyalulusunsy MS excel vasseeei 1.1

2. ﬁﬁﬁﬁagm‘ﬁﬂﬂmﬂiu R commander Iﬂ&JLﬁaﬂmH Data — Import data — from Excel file...

Faguit 1.15

R R Commander

File Edit Data] Statistics Graphs Models Distributions Tools Help

- N t r
R Da R G 2k set | View dataset Modelk | X «
Load data set...

R Script R Merge data sets...

Data in packages > from SPSS data set...
Active data set 4 from SAS xport file...

r from SAS b7dat file...
from Minitab data set...
from STATA data set...

from Excel file...

Manage variables in active data set

U 1.15

3. arlivtienagui 1.16 Wideuteyadayalutes Enter name of data set: 10U ”smoke” ud?

Aan OK
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"R Import Excel Data Set X

Enter name of data set: smoke
B Variable names in first row of spreadsheet

[] Row names in first column of spreadsheet
@ Convert character data to factors

4. \denlvldte ”smokexisx” MdaAUld antuadn Open

¥ o

5. 488N View data set AagU#l 1.17 iiensiagloyaiitdndse

Y

"R R Commander
File Edit Data Statistics Graphs Models Distributions Tools

@ Data set| smoke | /" Edit data set

R Script R Markdown ’_‘Q (W X

W amnbWwN -~

150.00
344.00

U 1.17

6. Aan Graphs — Scatterplot... mugﬂﬁ 1.18
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"R R Commander

|
File Edit Data Statistics | Graphs | Models Distributions Tools
Color palette...

@ Data set: i smoke
Index plot...
R Script R Markdown Dot plot...

[ Histogram...

Plot discrete numeric variable...
Density estimate...
Stem-and-leaf display...
Boxplot...
Quantile-comparison plot...
Symmetry boxplot...

Scatterplot...

< Scatterplot matrix...

Line graph...

U 1.18

7. aglanihaedagui 1.19 Tudiuved Data HenfILUIMUUNU x wag WU y Au3U wag adn OK

AU INAIFUN 1.20

‘R Scatterplot X
Options
x-variable (pick one) y-variable (pick one)
A a
v v

Plot by groups... |

Subset expression
<all valid cases>
Ll >

& Her @ Reset o OK 9 Concel | @ Apply

Ul 119
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1. Lﬁamaﬁé Statistics — Summaries — Correlation test... mug‘dﬁ" 1.21 ﬁ]ﬂﬁwﬁwaﬁagﬂﬁ

1.22

‘R R Commander
File Edit Data JStatistics] Graphs Models Distributions Tools Help

S ol ctvedat e
_R Data set: - : :
Contingency tables L4 Numerical summaries...
= 3 e r distrib
RScript RMarkdg Veans Frequency d.,tnLuTlcn._
Proportions 4 Count missing observations
Variances ¥ Table of statistics...
smoke <- reg ) ’ :
sheet=mgn  MNonparametric tests 4 Correlation matrix...
scatterplot ( Dimensional analysis  » Correlation test...
Fit models 4 Test of normality...
Transform toward normality...

Ul 1.21
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R Correlation Test X
Variables (pick two)

[

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

() Spearman rank-order () Correlation < 0

() Kendall's tau (O) Correlation > 0

@He!p “}-}} Reset q%? 0K ‘ * Cancel F‘V Apply

Ul 1.22

2. Tudauwes Variables (pick two) l@andlUsne x waz y
3. ludiures Type of Correlation Ldan Pearson product-moment
4. Tuduwes Alternative Hypothesis tdan Two-sided

5. Adn OK axléia fagui 1.23

Pearson's product-moment correlation

data: xandy

t =6.4184, df = 9, p-value = 0.0001226

alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:

0.6703438 0.9756120

sample estimates:

cor

0.9059257

SUT 1.23: HANTIATIeRanduiusaie R commander ¥99388199 1.1
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1.2  N150n00YRaLdung1991e

nsamneyiBadustnieduiBideinildAnvisuiuuresnudiiusseninafuysaowinuys
Tne S dazuenudsoonudesin fie fuUsaiu (Dependent variable, Response variable) wa
38472 (Independent variable, Explanatory variable, Predictor variable) Fasuusanuily
Fyanwal y waziuUsdasyludydnual x

feuihnseneianduiusuay nsoanes anduisildluns Anv ey duius serinedauns
Apwulieanss uiiBiiaesditanUsrasduansruiunisiiunnenaiy nensannesifngusvasd
\ieassaun1sannsy (Regression equation) Faluilsitunadnmansiuansanuduiugsening
fulsnuuaysuUsdase wagthaunsonoesldluldlunslunisesuie viune videmuaudives

AUTANULL DN INUAANYDIRIUTO AT

1.2.1  dnwazvasdayanlilunisiiaseinisannae

v =

TouaN v lun1s hesernIsannesatusalulaiadeuanlaainnisduns (Observation data)

Y Y
[

A v Ay v . o W & v .
viodeyalaainnisneaes (Experimental data) wenaniudienaidudeyasynsuna (Time se-
ries data) wiedayafiinusiusi a FunailananilaiBenirdoyanindnuing (Cross-sectional
data) fild Msfivzvenideyanfnviludeyalssamlatuaunsafiansanlinevesdnlsdase

¥ (Y a < a1 v 1 [ 1 1 A a &£ v
E]’]ﬂ’]GZJENG]'JLL‘U’iE]?ﬁ%LUUW']V]iiJ?ﬂiJ’]iﬂﬂ’JU@&JI@LLG]ﬁ’HJ’]iﬂ’Jﬂﬂﬂiﬁﬂﬂimuﬂﬂ’mﬂa’]ﬂLﬂﬁ@‘umﬂsﬂu VoA

av v (% 1

Xz 14 Y a 13 I a o V1 -'-N' a o 1
LL‘U‘U‘UL‘U‘HGUE]HWVI MNIINNTIEILNF V?ﬂﬂ’]%@\‘i@'ﬂLL‘Ui@ﬁi%L‘UUﬂ'WIQﬂﬂ']‘lﬁu@lﬁlﬂ@umﬁ]%llﬂ”ﬁaﬂm@ﬂ']sﬂaﬂ

sudsmudeyaiidedeyaiildanmanases mndeyagndunamudidunaBendeyauvuilidoya
oynsua uwandodeyagndunnin u nawiSendoyauuuiidoyamasarmns
Tngvhlumsldamuianmsinsginanaesinnyietesiedladueg fusuvunisanaosd
winzay UBinavesdeyafisurimmnld uaseveafuusdassiinnld dafumndfnwanansaeunu
AsaduUsdasy i fmslinsnausumnaass Tunmsdunamvesiuusay denstinisnausy

nneaesasinalaAuIaINNITIATEinsanneeL LTy

1.2.2  A2WUUNISONNDELTLEUNSIDE1948

[

o a v 1 | < Y} A d' = dy
G]’JLLUUﬂ’]iOﬂﬂE]EJLSZNLﬁumNEJEJ’lN’]EJLUuWJLLUUﬂ’]iﬂGmE]EJVNWEJWQG] GZNNEULLUU JU
)/i:ﬁo_'_ﬁlxi—'_gia f:1,2,...,ﬂ
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y: A9 ANFUAAT | VOIFIUTAM
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X; A9 ANFUNAT | VOIFILUTDATE
By way 5, Ain wisdiwes Nsenindulse@ndnisanney (Regression coefficients)
a ' a Y A, = & ' P a Y oa o
g; Ao AAaALAFU (Error) U83ANdunal i FUTUNaA1ITZIINATILIRSIUDIRILUIANY v, uay
AUsEINTeY y; NlRanaunsanaeellomMunA1veIRILUDasE X; Tuinandndnavesladudu
nlalvdnswavesinlsdaszNlnaduusniy
lnefifudsdase x Wusulsiivsuavsediaad uwaziduaimuaulilneddne Tuvaen y

Juwsuusduilinsiuaarmin

v a &l v
UVDENYALUDIAY

Tunsinszinisannssiuuunisanaeedaduassiduduuuinmunzaudedoauyfidosiu (As-

sumptions) Ap3A1AAALAGEY (£;) antiluass

s

Y | A a 1 = |
1. g L‘Uu@']]LLU?@NV]NﬂWiLLQﬂLLQQU?ﬂC‘] ﬂWLQaEJWﬂﬂUfJUEJ

2. & 1AUuUsUTINAH (Constant variance #38 Homoscedasticity) AinnA1vesfiaulsdasy
lnedAniiu o’
@ a [ ! . .o . .
3. g uway g Wudaseiulunn o A uay j e i #
NFLUUNTanRsIRaduag vzl fmLUIay y wazmaaiandeu & Jusuusgu

FILUANRREUDY ¥ ENSULARZAIUDL X AD

/’Ly|x - BO + le

flosan e Sanadewintu 0 way B, + Bix Hurasd wazSEnaun1siin aun1sanaey (Regression
equation) wazSunuruAmYBsELNsanaesii Wunnase (Regression line) Tnei3en 5o waz B
duUszansn1sanaae (Regression coefficients) Lila B, ARTzEzAnULAY y Y03UTETINT WI0dnil
wilferadvesiiulsny v e x = 0 uae [, FeanutureuduonnssvesUsyying wiedniy

~ 4 1 a 4 ' a - a a ) I
nilspemiudsuluresrtadsves y We x danvasulunilamiog

1.23  nsUszanuaduussansnisanass 5, was 5

Wesnwisdiwes G, wer 5, lusluun1sannaeidauduetieiy

y/:/80+/81X/+8/, /':1727...,n



