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» FREE

Why use R ?

P Fast
P> Good for statistical modelings

P> Strong community

(R-blogger, Twitter(#rstats),Stackoverflow)

P Great online learning resources
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n1saanelusunsy (Installation) R

P N138AAe R @113V Linux https://cran.r-project.org/bin/linux/
P n13AnAY R @150 MacOS X https://cran.r-project.org/bin/macosx/
P n135AnAY R d@1%13U windows  https://cran.r-project.org/bin/windows/

n1sannalusnsy (Installation) RStudio

http://www.rstudio.org/

P 590 RStudio for Desktop
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Bukdpha Univevsity

Rstudio

P n15A1uuUA directory d115UN15V19U

P setwd()
P setwd(“c:/RFiles”)

P n513dau Working directory Uaquu
P cetwd()

P Fdshewdely R
» help(....)

File

Edit Code View Project Workspace Plots Tools

Help

avesize <- round(mean(diamonds$carat), 4)
clarity <- levels(diamonds$clarity)

p <- gplot(carat, price,

data=diamonds, color=clarity,
xlab="carat", ylab="price",
main="piamond Pricing")

format.plot(p, size=24)

VYV+++YVYVYY

15:1 (Top Level) + R Script
Console ~/ =0
X y z E|
Min. 0.000 Min. : 0.000 Min. : 0.000
1st Qu.: 4.710 1st Qu.: 4.720 1st Qu.: 2.910
Median : 5.700 Median : 5.710 Median : 3.530
Mean 5.731 Mean : 5.735 Mean 3.539
3rd Qu.: 6.540 3rd Qu.: 6.540 3rd Qu.: 4.040
Max. :10.740 Max. :58.900 Max. :31.800
> summary(diamonds$price)
Min. 1st Qu. Median Mean 3rd Qu. Max.
326 950 2401 3933 5324 18820

Ql-2- 833 S~ & Project: (None) ~
@7 di icingR* x | @] Rx | []di * =[] | Workspace History =0
=] [ [lsourceonsave Q@ '+ =% %% _#source v i, | ¢fload~ [ Saver | #ImportDataset 3 Clear All @
1 Tlibrary(ggplot2) + Data
§ source("plots/formatplot.R") diamonds 53940 obs. of 10 variables B
4 view(diamonds) Values
5 summary(diamonds) avesize 0.7979
6 Py
7 summary(diamondsSprice) clarity character [8]
8 avesize <- round(mean(diamondsS$carat), 4) p ggplot[8]
9 clarity <- levels(diamondsSclarity) -
10 Functions
11 p <- gplot(carat, price, format.plot(plot, size)
12 data=diamonds, color=clarity,
13 xlab="carat", ylab="price",
14 main="Diamond Pricing")
15 Files Plots Packages Help =

& & Zoom | EExport~ | O ¥ Clear All

Diamond Pricing

15000 -

Price %"
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N15UNVIVDYA
P Excel

# read in the first worksheet from the workbook myexcel.xlsx
# first row contains variable names
library(xlsx)

mydata <- read.xlsx("c:/myexcel.xlsx", 1)

# read in the worksheet named mysheet

mydata <- read.x(sx("c:/myexcel.xlsx", sheetName = "mysheet")
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QRS LRRRHE
»SPss

# save SPSS dataset in trasport format
get file="c:\mydata.sav".
export outfile="c:\mydata.por".

#in R

library(Hmisc)

mydata <- spss.get("c:/mydata.por”, use.value.labels=TRU
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P SAS

# save SAS dataset in trasport format
libname out xport "c:/mydata.xpt";
data out.mydata;
set sasuser.mydata;
run;

# in R

library(Hmisc)
mydata <- sasxport.get("c:/mydata.xpt")
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o Y v
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P Stata
# input Stata file
library(foreign)
mydata<-read.dta("c:/mydata.dta")

P systat
# input Systat file
library(foreign)
mydata <- read.systat("c:/mydata.dta")
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nivers,

P nsundaveya  (Import data)

» R JulUsunsuingdmsunisiiesisivaya nstouteyaadly dulinaziivegluzuwuudug

=

1NMoU WU spreadsheet (MS Excel) 58 SPSS uaiAeeiindn Tayaninaiiinuningieiy
laganunsauinveyanigds Command AUANNY

P dlnavoyaunuana .csv WU data.csv
P data = read.table (“c:/data.csv”, header=TRUE, sep="“,”, row.names="“id”)
P ndnldvayauiuana ixt

P data = read.table (“c:/data.txt”, header=FALSE, sep=" ”, row.names="id”)
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1 24
n1sdeeandayalu R

P Text File

write.table(mydata, "c:/mydata.txt", sep="\t")
P Excel Spreadsheet

library(xlsx)

write.xlsx(mydata, "c:/mydata.xlsx")
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n1saeeandayalu R

P SPSS
library(foreign)

write.foreign(mydata, "c:/mydata.txt",

"c:/mydata.sps", package="SPSS")
P Stata
library(foreign)
write.dta(mydata, "c:/mydata.dta")
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N1359AN15U8Ya (Data Management)

P nsaseentaya  (Export data)

P indnlldveyauiuana .csv 1 data.csv

P write.csv (%EJ(?T’JLL‘LJ?,“c:/%@lﬁ/\lé.csv”, header=TRUE, sep="“,”,
row.names = TRUE, col.names =TRUE)
P write.table (%aﬁmﬂa,“%alvﬂé”, header=TRUE, sep=" ",

row.names=TRUE, col.names =TRUE)




N15ANAY LLae Update Packages lu R

install.packages("package name")

update.packages("package name")
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Usennvesdayalu R

» Numeric
>
» Character

P Logical (True/False)
>
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N1sAUINNUZIUIY R

P A15U9n (+) S il
1] 6
»nnsau () :E 33—2
[1] 3
»n15a (%) S 54
[1] 20
» 1595 (/) > 10/2
. [1] 5
P ynninad (A) > 5A2
. [1] 25

P s1nged ( Va) > sqrt(4)
[1] 2

P Ananysel (al > abs(-5)

[1] 5
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VD aﬁﬁ]u Charactor @aadgunala «....

Console D:/Generate Code By R/Code_gen/Code gen/ =

> Hello world!

Error: unexpected symbol in "Hello world”
> "Hello world!"™

[1] "Hello world!"
=
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Logical Operators

P iy

» LAy

P 110N

P NI

P 11NAINTLNNAU

P 198N INUIDNNU

Console D:/Generate Code By R/Code_gen/Cod

» 1¥=16
[1] FALSE
= 1li=18
[1] TRUE
> 17>16
[1] TRUE
= 1/7<16
[1] FALSE
x 17>=18
[1] TRUE
» 17<=16
[1] FALSE
> |
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AUQANEAINLAY
P inf (Infinity)

» NaN (Not a Number)

P NA (Not Available)

Console D:fGenerate Code By R/Code_gen/Code gen/ —=>

» 1/0
[1] I
= 0/0
[1] N

nt

anl

> new=c(1l,2,3,NA,5,6,10,NA)

> new

[1]

> |

1 2 3 NA 5 6 10 NA
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Yayalu R

P vectors

P Joyanugiudmsulusunsu R iudeyaiuunnmes Ivayadiiie

visananefianle wiszdeslutdoyausenmfednu wu character,

numeric, Integer, complex number kag logical(True/False)
> indsiihdeyalusunnimes
P X=c(10,5,23,18)
P Y=c(TRUE,FALSE,FALSE, TRUE)

P 7=c(“Hello”, “World”, “Thanks”)




sg @%?\%QA'\I% ErPAR Kli
P Jiteyanuuaneasiaglyrds scan()

>x=scan()

>13233342122114332123(Msviuasiaiinnuiang
WULRAY LLaum':?WUﬁﬁVlﬂiMWMammsauammimLﬁmﬁuaua \
VDIFILUT X) -\

P inndeansuinteyasisuszinniu iy luiiaedng Taaiuing
anunsadnilalaglyrds Ust wazenatayaanizsuvuale

> |=list(‘male’’,34, ‘single’, 67.8)
> ([3]
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113N igﬁﬁl VNLINLED % Console D:fGenerate Code By R/Code g Enf{ude_gxenf =

» ¥=c(1:4)
P A15UIn > y=c(6:9)

= T 4

111234
»n1sau i

[1167 89

> X+Y
}ﬂ’]ﬁ@ﬁu i~ | B.AES

> X-y
btk [1] -5 -5 -5 -5

> XFY

[1] 6 14 24 36

> X/Y

[1] 0.1666667 0.2857143 0.3750000
[4] 0.4444444
> |
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. £ 3 RStudio
S u bsett] n g a VeCtO r File Edit Code View Plots 5Session Build Debug Tools Help
G_L v | -d - _.-_Ir Go to file/function | I_%J b

P LLERIA U L ULINLADS

Console [:/Generate Code By R/Code_genf/Code_gen/ =

dl P > x=c(4,2,3,4,6,7,8)
P 301N a3 [anU] 2 S

di 6 - o o ; K[l]
P aoLnmes[c(@nul, a1au2)] g

. [1] 8
P Gonnmesic@wu 1 awu n)] s

» %x[c{4,5)]
[1] 4 6
= ¥[c{l:4)]
[1] 42 34
™
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Subsetting a vector ) Rstucio

File Edit Code View Plots Session Build Debug Tools

P LAAIANUNFIl LNt NaUly Ei o 3|

| M Goto fileffunction

¢ Console D:/Generate Code By R/Code_gen/Code_gen/ =
P Lnueas Weuby Sy

[1]1 423467 8

P neesnees Wauly] 5 %3
[1] TRUE FALSE FALSE TERUE TRUE TRUE

[7] TRUE

= X[x>3]

[11 4 46 7 8
> |




Usennvasdayalu R (s0)
P Matrices

P JayadniunsiaTeilaninveyaiivatefins wasldnye

Jum3719 ToyausavaaduuwnuiilUsusazdn tayaraieifila
I59NINVBYALUY matrix 1#38L38NI1 data frame

P matrix UoyATABINANYMLLRLINUTILA
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nivers,

Console 7/ 31
-

Matrlces > mat=matrix{data=c({92.,2,3.4.5.6) . .ncol=3)

= mat
Fr i =21 2] 3]
. 1, 9 3 5
matrix (data, nrow, ncol, byrow) 2.3 2 4 6
; mat=matrix{(data=c(9.,2,3,4.,5.6) . nrow=3)
= mat

. 11 L2
Subsetting 1.1 5 s
[2,] 2 5
LZ.] 3 6
> mat=matrix{data=c(9.,2,3.4,.5.6) . nrow=>2,ncol=2)
> 1 [} €L a 6 e | WL
LLEPINATUNNRAILULH NI N - s [,13 [,2;
A a ¢ v ¢ [2:] 2 1
P> 3 aLUNINDY[L07,ADAN] > matl,2]
[1] 2 4
A ¢ = mat[1,1]
P Banmas[wad, )] (11 o©
= mat[?2,]
= ¢ v @ Lol 2
P yo1nmes], AoaLL] e

[1]1 4.5
=
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A1SATUL Matrix 14 R

P n15u3n (Addition)

P n138u (Subtraction)

P Sulesd (Inverse)

» n51ualna (Transpose)

P n13@a (Multiplication) (menbmilaiun3nddaaaudny
anunsnguniule)

P N15ARIEIIUIY




## input Matrix
matl=matrix(1:6,2)
matl
mat2=matrix(c(rep(1,3),rep(2,3)), nrow = 2,byrow=T)
mat2

###addition
matl+mat2
mat2+3

H##subtraction
matl-mat2

H#HH#inverse
solve(mat1[,2:3])
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#HH#transpose
t(mat2)
##multiplication
mat1%*%t(mat2)
##element -wise multiplication
matl*mat2
matl*4
##division
matl/mat2
mat2/2
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Data frame

P data frame Yoyatdumsiandeyasrsnoauiilutoya
i1avlinla data frame Wutayanldussdmiunis
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=/
e 1 i

LY I o 74 <
A9YNAFINIITINVBYAIIN vector LUU data frame

Console -/
gender = c("male", "female", "female", "male", "female", "female", "male", "male", "female")
age=c{l15, 35, 1B, 25, 2B, 30, 32, 19, 23)
pref=c("red", "green", "blue", "yellow", "red", "blue", "green", "blue”, "red")
x=data.frame(gender, age, pref)
X
gender age pref
male 15 red
female 35 green
female 18 blue
male 25 yellow
female 28 red
female 30 blue
male 32 green
male 19 blue
female 23 red

WML NP

LU =T = B B o B W B R VU I L

=

P Tunsuuiisaswiendoyalaeiuniidilu Excel now anuwAulvalus:

31

W1 R wadldandalunisitdnteya read.table
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Control flow

P If

P If..else

P ifelse(test, yes, no)
» loop for

» While-loop
Vrepeat
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29AUsEZNaUY9lusunsy R




YEASTERN \
SORI WAREPARK

4

N15ATITNVBYANIY RStudio
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ISUN1YVINATD data.txt

Y

P AddmiuisengansaunAvestaya

P (s(@adoya)

P names(@ooua)

U

}1%6?1%%%L’%&ﬂ@%aﬁ’al,l,ﬂﬂuﬁqmsﬁauua

P str@ateya)  UdmTuNIsSENglATIES19vRIYATeYa WY FIUIUAILYS
FIUIUANTLNRTINUA UATTUAVDIRIUTLARLHT

Pdm(%@suama) SENQNAYDY LUNING

P class( Guaﬁuama) SUNAAMANYEYBIYATDYA b¥U nUMeric, matrix, data
frame L1UuGAY

P levels(@ataya) SungrAtudaya




“E ‘SjI]ERN \
S@EJTWAREPARK

Subsetting data
P selecting(Keeping) Variable

H#select variables read, write, math, science, socst
myvars=c(“read”, “write”, “math”, “science”, “soc%t”)
newdata=mydata[myvars]

H#select 7th to 11th

newdata <- mydata[c(7:11)]
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Subsetting data

## exclude variables ID, female, race, ses, schtype,prog

myvars <- names(mydata) %in% c(“ID", “female”,

13 114 v (13 77 114

“race”, “race”, “ses”, “schtype”,

b 14

prog”)
newdata <- mydata[!myvars]

## exclude 1rd to 6th variable
newdata <- mydata[c(-1:-6)]
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Buwrdpha University

COualitative
Analysis

Discriptive
Statistical ools

1

Mean, Median.,
Mode,
Frequency
Dristribution.
Standard
Dyviation,
Warience
Amnalyvsis

Inferential
Analwvsis tools

Figure I - Clasification af Data Analvsis
Sowrcer Saurnders ef al, (2012}

38
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Burdpha University

Statistical Analysis

Descriptive

Numerical

¢

Location

Dispersion

Skewness
Kurtesis

Covanance
comrelation

Univariate Data

Multivanate Data

Source : Jowaheer (2009)

Graphical
;-
Stem-and-leaf
Box Plot
Histogram
Frequency Polygon
Tables
~

o~

Scatter-plot
Cata-Plot

Inferential

Univariate
Testing

— Mean

| Difference of Means
__ Vanane

__ Proportion

— ANOVA

Multivariate

— Asspcdation
— Correlation
— Regression

— Cluster An3lysis
— Correspondence
Analysis

— Disgiminant
Analysis

— Factor Analysis

| MANOVA,
MANCO/A

39

. Multilevel
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Scale Definition Example
Nominal Categorical variable, its values cannot be  |gender (male, female)
ranked
Ordinal Qualitative variable, its values can be aggression (weak,
ranked moderate,strong intensity)
Interval The values of the variable can be ranked, |temperature (e.g..40 °C - 20

and the differences of the values show the |°C =20 °C, but 40 °C /20
distances between the values. This scale [°C # 2)
does not have a true zero point.

Ratio The differences of the values show the height
distances between the values and also the
ratio of values is defined, as the variable
has a true zero point
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12

AATISHADANUFIUIUNAUNE

desg=describeBy (score,mydata$female,mat=TRUE)

desgF
desFR=describeBy (score,lisy(mydata$female,mydatas$race),mat=TRUE)
desFR

write.csv (desgF, file=“DesScorbyFemale.csv”)

write.csv(desFR, file=*DesScorbyFemaleRace.csv”)




&

AATILIAMUALALTOYATVIA U TLTIANIN

P fausiaen
»table
table(Tetoyasiauys)
» count
library(plyr)

count(mydataSfemale)
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AATILNAMUALALTOUAZVDIAIUTLTIAUNIN

P2 way fequency table
Ptable
table(§uUsi 1,857 2)
P addmargins
a=table(@uUs? 1,&1’3LLU3*171' 2)

addmargins(a) —-—>LaAINaTINVDIAILUS
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P 3 way fequency table
P table
table(@uUsh 1,657 2,605 3)
» addmargins
a=table(mUsN 1,§0Us7 2,657 3)

addmargins(a) ———->aAAINAIINYDIA YT

a4
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AnszvanuduasiovazvasiuUnBenmnw |
\

\

P2 way Cross tabulation

library(emodel) ----->gmodel package

crosstable(@aUayastamiiuwlsl, Yavoyasvofinls2)

7
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o aa 3 o/ W a
N1SATLINEDANUFINEMIUA MY IITI N

» Adinga (Minimize) >min(¥avayasyafiis)

P Angean (Maximize) >Max(@edeyastosuys)

P> mAade (Mean) >mean(@odoyastofus)
P i1A1ALsegIU (Median) >median(@odoyastofuys)
> ?i'mt,ﬁmwummgm (Standardization) >sd(%a%aga$%aﬁw,ﬂ'ﬁ)

P AnuuUsUsiu (Variance) svar(@odoyastafuys)

P da(Range) >range(¥9Uaya $TosUs)

46
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ANUIUEDANUFIU R

P N50ADINITATULIUANEDRNUTIUNS BUAUNAERILUS

9

P summary (R8v8ya)

P describe (%a%aaﬂa) nele psych package 13un library (psych
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AN89 summary

mydata =read.table ("data.txt", header=TRUE)
score=mydatalc(7:11)]

sum=summary(score)

sum

write.csv(sum,file="SumScore.csv")
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A1da describe
library(psych)
des=describe(score)
des

write.csv(des, file=“DesScor.csv”)
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Bar plots L%Hﬂ%aaﬂa%a mtcars

VL%Hﬂ%’ayja%a mtcars

P Simple Bar plot

counts <- table(mtcarsS$Sgear)

barplot(counts, main="Car Distribution”,

xlab="Number of Gears")

50
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Simple Horizontal Bar Plot with Added Labels

counts <- table(mtcars$gear)
barplot(counts, main="Car Distribution", horiz=TRUE,

names.arg=c("3 Gears", "4 Gears", "5 Gears"))
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Stracked Bar Plot

P counts <- table(mtcars$vs, mtcars$gear)
barplot(counts, main="Car Distribution by Gears and VS",

xlab="Number of Gears", col=c("darkblue","red"),

legend = rownames(counts))

35

S Class 3
ST m Class 4
25
20
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Grouped Bar Plot

P counts <- table(mtcars$vs, mtcars$gear)
barplot(counts, main="Car Distribution by Gears and VS",
xlab="Number of Gears", col=c("darkblue","red"),

legend = rownames(counts), beside=TRUE)
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n1sas19ns I luldsunsy R

P Histrogram
hist(¥avayasyanauys, col=“8" xlab="“Faunu x”,

ylab =“¥aunu y”,main=“aans1n”) °

45

Rainfall Totals in Flagstaff (1901 - 1997)
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Histrogram with Normal Curve

X <- mydata$read

m=mean(mydata$read)
std=sd(mydataSread)

hist(x, col="red", prob=TRUE, xlab="Score", main="Histogram with Normal

Curve")

curve(dnorm(x, mean=m, sd=std), col="darkblue", \wd=2, add=TRUE)

55




#EAi éSiI]ERN \"

SIS W/ sRERARK

Kernel Density Plots

Kernal Density of Miles Per Gallon > d e n Sity(%a Gga % a $6?j a 6]}’3 LLU s)

P d <- density(mydata$write)
P Plot(d, xlab=*......”,

113

MAINZ eeeeeeeeeeenns ”)

» polygon(d, col="red", border="blue")

10 20 30 40

N=32 Bandwidth=2477
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Boxplot

P boxplot(¥avayastaniunusl, ¥avayastanauus2, names=c(“¥ansnue
azNans’,......),ylab=“.......... ” xlab=*“ ” main=“.......”)

P boxplot(mydata$read,mydataswrite,mydata$math, mydataS$science,
mydataSsocst, names=c(“read”, “write”, “math”, “science”,
“scost”),xlab=“SIPA SCORE”)

6O
50

40

fotal_il
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Wi ;; (A Scatterplot Example
YEASIHERN \ -
WA REPARK

30

Scatterplots ;s
P Simple Scatterplot i =

attach(mtcars) ]

plot(wt, mpg, main="Scatterplot Example", : ; —

Car Weight

xlab="Car Weight ", ylab="Miles Per Gallon ", pch=19)
# Add fit lines
abline(lm(mpg~wt), col="red") # regression line (y~x)

lines(lowess(wt,mpg), col="blue") # lowess line (x,y)

58
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’ Three Cylinder Options

@A Cylinder @ 6 Cylinder < 8 Cylinder

Scatterplot Matrices NERE

. . 4 O%:o ngg U o °Z§°o s i

# Basic Scatterplot Matrix | o gy B
pairs(~mpg+disp+drat+wt,data=mtcars, P B Law g vnf Ragt,
Food o we 8 =7 c;@

L+]
® %| 30 35 40 30
1

main="Simple Scatterplot Matrix") I

Lo el B

L i 300 400 &
oogoo . - 300 disp 300 - ° g o0 ° Zz:o
o 7 200 H°
# Scatterplot Matrices from the car Package e, | ] s, | e
o Bos 100 E oo o Bpe
4] T T |°I ' ! -
o Lo 25 30 3 I " I (-
library(car) :
mpa o0 - =3 o o ocg> oct%%
ey ® & o s 8,
15 o S Y e LS Gy . O%% -
az oo

scatterplot.matrix(~mpg+disp+drat+wt|cyl, rez .. i

Scatter Plot Matrix

data= mtcars,main="Three Cylinder Options")




@‘WAN\
High Density Scatterplots

P library(hexbin)
X <- rnorm(1000)

y <- rnorm(1000)

bin<-hexbin(x, y, xbins=50)

plOt(bin, main="Hexagonal Bini 1y
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3D Scatterplots
P library(scatterplot3d)

attach(mtcars)

or
scatterplot3d(wt,disp,mpsg, pch=16,
highlight.3d=TRUE,
type="h", main="3D Scatterplot")

scatterplot3d(wt,disp,mpg, main="3D Scatterplot")

111111
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Spinning 3D Scatterplots
P library(rgl)

plot3d(wt, disp, mpg, col="red", size=3) L
P library(Rcmdr)

attach(mtcars)

scatter3d(wt, disp, mpg)
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N1SATUIEE Z-score

x_f < ac v I (Y] Qi | =
p7 = — [ Junsisusuaaia leenal Z azuannd
)

orobability Msiuwuatiule
P Audayarugalianatedy 170 wazal sd 1u 8 mndeIniss
IIUIUAUNIANEINDENI 160 Awinilaain z=(160-

170)/8=-1.25 &1 pnorm(-1.25) &A1 0.1055498 vanedadl 10%
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ivers,

Z-score

P indsuUastayailuan Z-score
P Scale(¥pynvayasyamuys)
P Auauan Auaziduvesan Z

P pnorm(¥ayntayasTasiinys)
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Test Normality
H,: specific distribution
H,: not specific distribution
» Anderson darling P histogram

» Shapiro wilk normality test » qgplot

P Kolmogorov smirnov test
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library(nortest) P Histogram

» Anderson darling hist@asauus)
ad.test(@oduus) » qaplot

P Shapiro wilk normality test qunorm(%ﬁuwﬁ)

shapilo.test(%aﬁ’al,l,‘dﬁ)
P Kolmogorov smirmov test

lillie test@amauwus)




‘How to choose your
Hypothesis Test

-

e
LEEHTET

(B ey, W= T

:

— QREINAL R MOMN-LINESE AT A
USE SPEARMAMN TEST.

= TWO FEHOTOMOUL VAR ISELES:
USE PHI CORREL ATIONW TEST. o

= BETWEEMN & CUTHOTONMOUS AN 6
A CONTINCION VamapLe Information Design by Scoft Moonsy F |
LSE POINT FISERIAL TEST. W YOG N-Ma . Com s

—REFEATREF MEASURES RSN
=UAITTHEN SURTECTY DREiuEM
=P THLN S8 Olrs DEShEn
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ivers,

t-test

P t-test JuatAnuguivianldiuagaungmae

1%

P S UgUALRR8Y0INGUAIBE NN UANRAEUTEYINTINALRAY
launanyssrinsiinselyl \

P 1 USguiguAefsvonausiiag1vinunanUssrnsaenumnselll

P t-test 9N UMBENLD8NIT 30
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t-test

Pt test(Todoyastafius,
mu= ANLaALUTEENS,
alternative = "two.sided”, "less", "ereater’,
paired = FALSE, var.equal = FALSE,
conf.level = 0.95)
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t-test
t.test (mydataSread, mu=50)

One Sample t-test data: mydataSread

t =3.0759, df = 199, p-value = 0.002394
alternative hypothesis: true mean is not equal to 50
95 percent confidence interval: 50.80035 53.65965
sample estimates: mean of x

52.23
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P t.test (mydata$read, mu=50)
P t.test (mydataSread, mu=50, alternative="greater")

One Sample t-test data:
mydataSread t = 3.0759, df = 199, p-value = 0.001197

alternative hypothesis: true mean is greater than 50

95 percent confidence interval: 51.03192 Inf

sample estimates: mean of x 52.23
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t-test

P t-test LN AUTBYaNIN1INTEIUAILUY normal distribution

P 01 1N15052FILUU skewness distribution 19 Wilcoxon test

P wilcox.test (Wpvoyastamiwls,

mu= ARALUTEBINS,

alternative = "two.sided”, "less", "greater’,

paired = FALSE, conf.level = 0.95)
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Two sample t-test

## independent two group

## where y is numeric and x is a binary factor
t.test(y~x)

## where y1 and y2 are numeric

t.test(y,x)
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Mann-Whitney U Test

H#where y is numeric and A is A binary factor
wilcox.test(y~A)
# where y and x are numeric

wilcox.test(y,x)
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Paired t-test

Pt.test(éﬁ”at,mﬁﬁl, FuUs 2, paired=TRUE)

Paired t-test data: mydataSread and mydataSwrite
t =-0.86731, df = 199, p-value = 0.8066

alternative hypothesis: true difference in means is greater than 0

95 percent confidence interval: -1.583431 Inf
sample estimates: mean of the differences

-0.545
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Wilcoxon Signed Rank Test

# where yl1 and y2 are numeric

P wilcox.test (y1,y2,paired=TRUE)
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N15AUUAT Chisquare

P Juadfnuuuaunswunsng ldiuteyanlu categories wazilu
IUUTUAILD

P A1d3 chisquare test Aan1sUSEULNEUINAINU(Observe)uANAIS
nAA5as Y (Expected) agnsinunfinselyl

P Null hypothesis arvnuilldunnansluainainaisazidu niomuwds
TNEDINAINFUNUSAY
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Chisquare test

P chisg.test(@avoyaiagluguns1awanitasnIug)
P Adadn Ul uuTayatusungg

P Xtabs(~#1 L U571 +60 LLﬂsﬁz,data: .............
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o
N13ATU3I ANOVA
P iUSsuisuARasUsEIINIAINe 2 nauIull
P PuAuAUAaIRAFR Ul UNTNAERY

P one-way anova : ALUTRETY 1 6N

P two-way anova : LUIDATE 2 A7

P three-way anova : AULUTRETY 3 6"
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ANOVA Analysis

P auuFgu

P null hypothesis : ARASUBILAAENAUTALNINY

P alternative hypothesis: fiAadgageioenilag ldvinfiy
oneway.test (AILUIITIUINRU~ FILUSITINGY, data=mydata, var.equal = TRUE)

7 reject HO M sUSeuLisusnee
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L

= = 1
ARFISIEXISTINT eI R

L=l (Least significant Difference)
Duncan's multiple-range test

MNewman-keuls test

Tukey H5D (Honestly Significant Difference)
Sheffe's test

f: O'Mahony, 1986

More

posierful

consenative
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LSD

Bonferroni

pairwise.t.test(@mIwUsusUeY, FuwUsAMAIN, p.adjust="bonf")

/
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Tukey HSD

P TukeyHSD(aov(sadsUsunas,mandsnaunin,data=.........




JEA SinERN \
S@EITWAREPARK

positive

Linear correlation

negative

no correlation

non linear
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Correlation Coefficient
Shows Strength & Direction of Correlation

) | sStrong «——— weak | Weak —— Strong |
Correlation method I o6 o o o

Negative Zero Positive
Correlation Correlation

P Pearson r correlation

I DID A STATISTICAL
ANALYSIS AND FOUND
NO CORRELATIOM

BETWEEN MY EFFORTS
AND MY RELWARDS.

P Kendall Rank correlation

P> Spearman rank correlation

wwwidilbert.com  ecottsdama S sol.com
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Correlation

P> Correlation {un139AMUENRUSVDIRIUTTIUTU I
LHUNTIVBIFIUUTADIR \

P cor(mtcar,use="“complete.obs”, method=“pearson”,

“kendall”, “spearman”)
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Happiness vs. Sleep

| | | | ]
6 8 10 1 '

Hours Slept @ Study.com'

Regression




Assumptions of multiple regression

P> Linear relationship. P correlation

» Multivariate normality. PShapiro test, mardia MVN test
P No or little multicollinearity. P>VIF

P No auto-correlation. P Durbin Watson test

P Homoscedasticity. P Bartlett test




N159LASIEHNTISONODY Regression

P summary (fit)

P red uced.model=step(fit,direction="“both”,“backward”

, “forward”)
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outlier

P outlierTest (fit)
P qggPlot(fit, main="QQ Plot")

#qq plot for studentized residual
P leveragePlots(fit)




£
Multicollinearity (VIF)

P # Evaluate Collinearity

vif(fit) # variance inflation factors

sqrt(vif(fit)) > 2 # problem?
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Non-independence of Errors

P # Test for Autocorrelated Errors
durbinWatsonTest (fit)
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