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What is Statistic?
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(Descriptive statistics)
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® ~X|¥ X}=Z(Quantitative Data)
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HE= Xtz (Qualititative Data)
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(Nominal Scale)
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T-test and Scatter plot



® 7l'd(Concept)
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7} (Hypothesis)
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® O X|(Example)

ofi(zx,3, )0 CiH = b

B4 A
X=H35
Sex = A4

ageYear = (I8 L}O]
ageMonth = &% L}O|
heightln = 7|
weightlb = 524

=2 7|t =F A0l et HiO]&

>

getwd()

[1] "/Users/Seongmin_M/Downloads"

>
>
>

v
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setwd("/Users/Seongmin_M/Downloads")
heightweight<-read.csv("heightweight.csv",,6head=T)
str(Cheightweight)

data.frame': 236 obs. of 6 variables:

$ X :int 12345678910 ...

$ sex : Factor w/ 2 levels "f","m": 1111111111...

$ ageYear : num 11.9 12.9 12.8 13.4 15.9 ...
$ ageMonth: int 143 155 153 161 191 171 185 142 160 140 ...

$ heightIn: num 56.3 62.3 63.3 59 62.5 62.5 59 56.5 62 53.8 ...

$ weightlb: num 85 105 108 92 112 ...

head(heightweight)

X sex ageYear ageMonth heightIn weightlLb
1 f 11.92 143 56.3 85.0
2 f 12.92 155 62.3 105.0
3 f 12.75 153 63.3 108.0
4 f 13.42 161 59.0 92.0
5 f 15.92 191 62.5 112.5
6 f 14.25 171 62.5 112.0



o0l &l

> getwd()

[1] "/Users/Seongmin_M/Downloads"

> setwd("/Users/Seongmin_M/Downloads")

> heightweight<-read.csv("heightweight.csv",,6head=T)
> str(Cheightweight)

'data.frame': 236 obs. of 6 variables:
$ X :int 12345678910 ...
$ sex : Factor w/ 2 levels "f","m": 11 11111111...

$ ageYear : num 11.9 12.9 12.8 13.4 15.9 ...
$ ageMonth: int 143 155 153 161 191 171 185 142 160 140 ...

$ heightIn: num 56.3 62.3 63.3 59 62.5 62.5 59 56.5 62 53.8 ...

$ weightlb: num 85 105 108 92 112 ...
> head(heightweight)
X sex ageYear ageMonth heightIn weightlLb

11 f 11.92 143 56.3 85.0
22 f 12.92 155 62.3 105.0
33 f 12.75 153 63.3 108.0
4 4 f 13.42 161 59.0 92.0
55 f 15.92 191 62.5 112.5
66 f 14.25 171 62.5 112.0
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® HO|H 7t

> group.l=subsetCheightweight,sex=="f")
> group.2=subset(heightweight,sex=="m")
> head(group.1)
X sex ageYear ageMonth heightIn weightlb

11 f 11.92 143 56.3 85.0
22 f 12.92 155 62.3 105.0
33 f 12.75 153 63.3 108.0
4 4 f 13.42 161 59.0 92.0
55 f 15.92 191 62.5 112.5
66 f 14.25 171 62.5 112.0
> head(group.2)

X sex ageYear ageMonth heightIn weightlLb
112 112 m 13.75 165 64.8 98.0
113 113 m 13.08 157 60.5 105.0
114 114 m 12.00 144 57.3 76.5
115 115 m 12.50 150 59.5 84.0
116 116 m 12.50 150 60.8 128.0
117 117 m  11.58 139 60.5 87.0
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> var.test(group.1l$weightlLb,group.2$weightlLb)

F test to compare two variances

data: group.l$weightlLb and group.2$weightlLb
F = 0.9513, num df = 110, denom df = 124, p-value = 0.791

alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:

0.6618382 1.3729111

sample estimates:

ratio of variances

0.9513095
SEAY AT FgH2 0.95130| 1 pgh2 07910|22 F 47t 24 ZHoj| Xto|7t
LEX| =Lt S24Hd0] g =etrt.

> var(group.1$weightlb)
[1] 346.5555
> var(group.2%weightLb)
[1] 364.2931

> var(group.1%$weightlLb)/var(group.2%weightlLb)
[1] ©.9513095
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> t.test(group.l$weightlb,group.2%$weightlb,var.equal=TRUE)

Two Sample t-test

data: group.l$weightlb and group.2$weightlLb
t = -1.636, df = 234, p-value = 0.1032

alternative hypothesis: true difference in means is not equal to @

95 percent confidence interval:
-8.8733370 0.8220938

sample estimates:

mean of x mean of y

98.87838 102.90400

o HE X H|u: tgr0] -1.6360|10 AFRE 7t 234(n-1), pgtO] O. 10320| o2 £ 572t 252 A4 = KO
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ot A2 7740 -8.8733370 < o < 0.82209382 77H0| 02 mtloE HOIHS KfEHSiC)

T ap M2[F7 482 TS 2.
> (98.87838-102.90400)/(sqrt(346.5555/111+364.2931/125)) > —4.02562-1.96*(sqrt(346.5555/111+364.2931/125))

[1] -1.638481 [1] -8.841187

> 98.87838-102.90400 > -4.02562+1.96*(sqrt(346.5555/111+364.2931/125))
[1] -4.02562 [1] 0.7899474
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> var.test(group.1l$heightIn,group.2$heightIn)

F test to compare two variances

data: group.l$heightIn and group.2$heightlIn

F = 0.6196, num df = 110, denom df = 124, p-value = 0.01076
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:

0.4310984 0.8942666

sample estimates:

ratio of variances

0.61965
« SEAY BB FEE2 0619601 pgte 0.010760| 22 F JHZE 24 ZH0f| KO
/b HCt SEA80[ SESHA| E=Ct

> var(group.1%$heightIn)

[1] 11.27813

> var(group.2%$heightIn)

[1] 18.20081

> var(group.1$heightIn)/var(group.2%$heightIn)
[1] 9.61965
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> t.test(group.1l%$heightlIn,group.2%$heightIn,var.equal=FALSE)

Welch Two Sample t-test

data: group.l$heightIn and group.2%$heightIn
t = -3.085, df = 230.766, p-value = 0.002284
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:

-2.5135123 -0.5542354
sample estimates:
mean of x mean of y

60.52613 62.06000

oA X} H| 1 40| 30850| KNS E7F 230.766(EAH0| Ct22 2 welchl| XIS EE AFE, XIS &
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CESH A 2| 70| -2.5135123 < o < -0.55423542 170 0 ZeslX| ooz [El7tAa S AHEH
stCt.

T2tat dlz[712t 2h= TN 2.

> (60.52613-62.06000)/(sqrt(11.27813/111+18.20081/125)) > -1.53387+1.96*(sqrt(11.27813/111+18.20081/125))
[1] -3.084995 [1] -0.5593513
> 60.52613-62.06000 > -1.53387-1.96*(sqrt(11.27813/111+18.20081/125))
[1] -1.53387 [1] -2.508389
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Lto[of ItE =5FAl0f Ciet Atg = e(7
library(ggplot2)

ggplot(Cheightweight,aes(x=ageYear,y=weightlLb,colour=sex))+geom_point()
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® L{O[of I+Z 7|0 CHeh A== T2[7]

> ggplotCheightweight,aes(x=ageYear,y=heightlIn,colour=sex))+geom_point()
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® LiO|0 IhZ 7|, =FA0f tiet A= 2|7
> ggplot(heightweight,aes(x=ageYear,y=heightIn,size=weightLb))+geom_point()
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e LiOo|et J&0| tE 7| =570 thet AFE = d2[7
> ggplot(heightweight,aes(x=ageYear,y=heightIn,size=weightlLb,colour=sex))+geom_point()
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o Liojet 480 [tE 7| =70 tiet HE=el FEHEE 2[00 12|7|
> ggplot(Cheightweight,aes(x=ageYear,y=heightIn,size=weightlLb,colour=sex))+geom_point(alpha=.5)
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+ (1) UCBAdmissions MO . 197343 HE 2| Cjet2lo

— =
St stAHO]| CHSE 4|0
Student Admissions at UC Berkeley Xl L'I 2 o Oﬂ H 2 -” | E'I .

Description Eﬂ1

Aggregate data on applicants to graduate school at Berkeley for the six largest departments in 1973 classified by admission and sex. — T -

Usage

UCBAdmissions d + - Ol '5'. _I =
Admit : i<, AE

Format

A 3-dimensional array resulting from cross-tabulating 4526 observations on 3 variables. The variables and their levels are as follows:

No Name Levels De pt : 67H _O_l ﬁI-J__Il-

1 Admit Admitted, Rejected
2 Gender Male, Female
3Dept A,BC/DEF

« (2) USArrests A8 19733 O|= 5071 F=0f| A
Violent Crime Rates by US State OEI O'I IEI' A|-7d x'"E E” Ol E'I-
Description

|:|:| A
This data set contains statistics, in arrests per 100,000 residents for assault, murder, and rape in each of the 50 US states in 1973. il —|— .
Also given is the percent of the population living in urban areas.

Usage

USArrests Murder : AEI-OI_|A|-?_-| x-”j_j—-
ormat Assault : =3 Al M| =

A data frame with 50 observations on 4 variables.
- A 017 H|S
[,11 Murder  numeric Murder arrests (per 100,000) U rba n PO p : E — ?- E
[,2] Assault  numeric Assault arrests (per 100,000) Ra p e : %I- 7 |. A'_ ?__l x_” E
. L

[,3] UrbanPop numeric Percent urban population
[,4] Rape numeric Rape arrests (per 100,000)






