Data Visualization with R



What I1s Statistic?
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(Descriptive statistics)
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® === 7| sk(Statistical Inference)
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® =X|d XI=(Quantitative Data)
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® HEY X}Z(Qualititative Data)

® A @A & (Ordinal Scale)
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® S 7/tA - (Interval Scale)
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T-test and Scatter plot



® 71 (Concept)
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® MMzZ|FZHConfidence interval)
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® 74 (Hypothesis)
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Of| M| (Example)

otu(z=,E,4)0f L& srds2| 7|2 570 Cigh GOl H

AL > getwd()
EH'T‘ ég E§ [1] "/Users/Seongmin_M/Downloads"
> setwd("/Users/Seongmin_M/Downloads")
> heightweight<-read.csv("heightweight.csv",head=T)
> str(Cheightweight)
— - '"data.frame': 236 obs. of 6 variables:
X_H'—-lg $ X :int 12345678910 ...
Sex = AC')H:EH $ sex : Factor w/ 2 levels "f","m": 1 111111111...
" $ ageYear : num 11.9 12.9 12.8 13.4 15.9 ...
ageYear = ¥ L}O| $ ageMonth: int 143 155 153 161 191 171 185 142 160 140 ...
— 9|H $ heightIn: num 56.3 62.3 63.3 59 62.5 62.5 59 56.5 62 53.8 ...
ageMonth = 24 L}O| § weightlb: num 85 105 108 92 112 ...

hei htIn = 7 > head(Cheightweight)
g | - X sex ageYear ageMonth heightIn weightlb
weightlb = 554 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
44 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



d|0| Ef 2ol

> getwd()
[1] "/Users/Seongmin_M/Downloads"
> setwd("/Users/Seongmin_M/Downloads")
> heightweight<-read.csv("heightweight.csv",6head=T)
> str(heightweight)
"data.frame': 236 obs. of 6 variables:
$ X :int 1234567 89 10...

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

BO S b5 bSO

weightlb: num 85 105 108 92 112 ...
> head(Cheightweight)
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
44 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

Read.csvata=E ARSI HO|EHE {210 QOFSHC}

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

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



® HO|H 7t&
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group.l=subset(Cheightweight,sex=="f")
group.2=subset(heightweight,sex=="m")
head(group.1)

X sex ageYear ageMonth heightIn weightlLb

v Vv

11 f 11.92 143 56.3 85.0
2 2 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$weightlb,group.2$weightLb)
F test to compare two variances

data: group.l$weightlb and group.2%weightlLb
= 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

SE4 AE: FEL2 095130/ 10 pgh2 0.7910|E2 F U ZE 24 4ol Xto| 7t
Ct. SE4-d0] S&THCt

> var(group.l$weightlLb)
[1] 346.5555
> var(group.2$weightlLb)
[1] 364.2931

> var(group.l$weightlLb)/var(group.2%weightlLb)
[1] ©0.9513095
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> t.test(group.1$weightlb,group.2$weightlb,var.equal=TRUE)

Two Sample t-test

data: group.l%$weightlLb and group.2%$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

08.87838 102.90400

H# X} H| I t2£0] -1.6360| 0 XFR £ 7} 234(n-1), pZto| 010320|D§ = 027t B2 & %xto|
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Sk AZ|T7H0| 88733370 < a < 082209382 T7H0| 02 EESIDE LIS REYBICY.

Teiat A2 12 g4 FotAl 2.

> (98.87838-102.90400)/(sqrt(346.5555/111+364.2031/125)) > ~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] @.7899474
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> var.test(group.1%$heightIn,group.2%heightIn)

F test to compare two variances

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

= 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
« SEMM AZ: FZH2 0619601 pZfe 0.010760| 22 F A7zt 24 ZH0f| X}O
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> var(group.1%$heightIn)

[1] 11.27813

> var(group.2%$heightIn)

[1] 18.20081

> var(group.1%$heightIn)/var(group.2%$heightIn)
[1] 0.61965
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> t.test(group.1%$heightIn,group.2$heightIn,var.equal=FALSE)
Welch Two Sample t-test

data: group.l1%$heightIn and group.2$heightIn
t = -3.085, df = 230.766, p-value = 0.002284
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:

-2.5135123 -0.5542354

sample estimates:
mean of x mean of y

60.52613 62.06000

T At H| I t340] -3.0850| 1 XFR =7t 230.766(240| CE2O 2 welchQ| AFREE AL, AR E
t{= 25/t ElCh), pax0] 0.0022840| 22 F g7t 7= XO|7F T HE7FE(HL: 20| [HE
7|0 XtO|7F UCh)= A=, HF7HE(HO: 20| MHE 7|0 Xpo|7t Gith)E 7|4 etC ShX| 2 & O
O|E{e| E4to] A7|7t L2282 AFANE IARASHY| oLt

ESH M2 70| -2.5135123 < a < -0.55423542 FZH0) 08 ZES|X| @oo 2 iR 7ta S AH et
oFLY.

Tgrat M| 7 gtE TR

> (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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> library(ggplot2)
>

> ggplot(heightweight,aes(x=ageYear,y=weightlLb,colour=sex))+geom_point()
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® L{O[of [HE 7|0 CHet AE = 27|

> ggplotCheightweight,aes(x=ageYear,y=heightIn,colour=sex))+geom_point()
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® L{O|0f 2 7|, =FA o ciet AEE 12(7|
> ggplot(Cheightweight,aes(x=ageYear,y=heightIn,size=weightlLb))+geom_point()

[ ]
® [ ]
. °
1 [ ® L
L ®
ce ot o3P o
I:.-. ..,.. L ™ .iI‘. L ° 9'7'-5. O|.O|; | %_?_7_”
. - : J ° o . T/l
™ :1. .':. Poe weightLb E Ol |_|-7|'[:|-t Z\E %|.
c 1 s . ™ B
P ouosoaMigrt C. o+ LL  dEaan
£ 1 -‘l-- L . — s 1:;5
-..; o - * e » @ 150
:...'.l-’ . o8 . .
:';:2':.4: ) ‘e e
.5.

ageYear



® LI0|Qt ddo| 2 7|, F A0 ciet APEE O2(7]
> ggplot(Cheightweight,aes(x=ageYear,y=heightIn,size=weightlb,colour=sex))+geom_point()
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® LiO|et H&E0 e 7|, m5FA0f Ciet 4B EHEE EeE|ste 12(7|
; ggplot(Cheightweight,aes(x=ageYear,y=heightIn,size=weightlLb,colour=sex))+geom_point(alpha=.5)
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* (1) UCBAdmissions A 19733 HE2| s

Ol &L SEAH C
Student Admissions at UC Berkeley Xl ot g‘ OO“ Hol- E||O| E'I-

Description

A .
Aggregate data on applicants to graduate school at Berkeley for the six largest departments in 1973 classified by admission and sex. E | .
Usage
UCBAdmissions Ad m 't . O]l -6'_ 7_| |
. 8=, AT
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 Dept * 67H O| OI'J_I_l-
1 Admit Admitted, Rejected 1

2 Gender Male, Female
3Dept A,B,CDEF

« (2) USArrests A 19733 O|= 5071 F=0f| A
Violent Crime Rates by US State OE! O'I L|;|' A"?_'I X‘” £ E'” Ol E‘l-

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. I:L:I —|— .
Also given is the percent of the population living in urban areas.

Usage
Murder : AOIAFA K=
Format Assault : =3 AtH K=

A data frame with 50 observations on 4 variables. U rba n PO p E | O I ?_ H | E

[,11 Murder  numeric Murder arrests (per 100,000)

[,2] Assault numeric Assault arrests (per 100,000) Ra pe 7 I-|7_ AI_ _| x_” '_I'I'I_'

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



