Lesson 2.Answer
Sung Won Kang

20164 11¢ 5Y

0. At=& FH] (A pp. 37-48)

#data=read.csv("C:/work_2016/Rstat/Lesson 2/data/ch02.csv",header=F,na.strings=c("."))
data=read.csv(file="../data/ch02.csv",header=F,na.strings=c("."))

str(data)

## 'data.frame': 468284 obs. of b5 variables:
## $Vi: int 1111111111 ...
## $ V2: int 0000000000 ...
## $ V3: int 3333333333...
## $V4: int 1111111111 ...
## $ V5: int NA NA NA NA NA NA NA NA NA NA ...

data$Vi=factor(data$Vi,levels=c(1,2),labels=c("Z}","O{A}"))
data$V3=factor(data$v3d,levels=(1:14),
Labels=c ("I} RE", 1712e] SRR, AU, AHALl A, IR B,
"B LA B2, "EAH LB RA, " SEAH LB RA 222, A RO LB}, A2
S DOl A RON LA, 7 EFRIQIE Y, »E2H01))

data$Vé=factor(data$V4,levels=1:8,

labels=c("QI¥Hg", "2 E8[M", "5t ", " DESW ", "CHEIAEA| 0|2, "CHBLA ARO[ A, "AALHE " v
str(data)
## 'data.frame': 468284 obs. of 5 variables:

## $ V1i: Factor w/ 2 levels "HAf","OJZ}": 1111111111

## $ V2: int 0000000000O0 ...

## ¢ V3: Factor w/ 14 levels "7t¢#3","7}429| HHRA}",..: 3333333333 ...
## $ V4: Factor w/ 8 levels "QtgFEnw nz2SsStpin, ;1111111111 ...

## $ V5: int NA NA NA NA NA NA NA NA NA NA ...
save.image("data.rda")

1. graph

o APH T 1.(Scatterplot)

str(cars)

## 'data.frame': 50 obs. of 2 variables:



## $ speed: num 4 47 7 89 10 10 10 11
## $ dist : num 2 10 4 22 16 10 18 26 34 17 ...

summary (cars)

## speed dist

## Min. : 4.0 Min. : 2.00
## 1st Qu.:12.0 1st Qu.: 26.00
## Median :15.0 Median : 36.00
## Mean :156.4  Mean : 42.98
## 3rd Qu.:19.0 3rd Qu.: 56.00
## Max. :256.0 Max. :120.00

#5 BE= oo

plot(cars$speed,cars$dist)
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#507 20{FE Jef
plot(cars$speed,cars$dist, main="=E0F AHSH2|", xlab="LL (mph)",ylab="A|S7H2|(km)",pch=1,col="red")
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# pch =1 : S12I0[Z HA|

# col ="red": HA| AHZS Wr7FA

o APH T 2.(Scatterplot): A|A| A (time series)

str(Nile)

## Time-Series [1:100] from 1871 to 1970: 1120 1160 963 1210 1160 1160 813 1230 1370 1140 ...

summary (Nile)

## Min. 1st Qu. Median Mean 3rd Qu. Max.
## 456.0 798.5 893.5 919.4 1032.0 1370.0
#15F HE= oo

plot(Nile)
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plot((1871:1970) ,Nile, xlab="Time",type="1")
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plot((start(Nile) [1]:end(Nile) [1]),Nile, xlab="Time",type="1")
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#0l7 20FE defE
plot(Nile, main="L}QAZC| HEH RIS, xlab="GHE",ylab="]Z") #AI2{Z
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plot(Nile, type="p",main="LIAZC| ALH FHS}", xlab="AHE",ylab="FZ") #Z 12}
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o Tt 72j e} S| AE 138 barplot(), hist()
load("data.rda")
str(data)
## 'data.frame': 468284 obs. of b5 variables:
## ¢ V1: Factor w/ 2 levels "HAp" "O4Zj": 1111111111
## $ V2: int 0000000000 ...
## ¢ V3: Factor w/ 14 levels "7, "7t#+9| H|RXA}",..: 3333333333 ...
## $ V4: Factor w/ 8 levels "QtEFSnw nwZ2S3StHn  : 1111111111 ...
## $ V5: int NA NA NA NA NA NA NA NA NA NA ...
summary (data)
#it Vi V2 V3
## Lt2}:226965 Min. : 0.00 743 1179293
##  O{A}:241319  1st Qu.:22.00 A} :145533
#i# Median :40.00 7t3F°| B SA} :106311
#it Mean :39.34 J7}FR9 B2 . 12069
#it 3rd Qu.:55.00 &XEQH|LA+ : 7832
#it Max. :85.00  HA|Z|OHLUBSR}: 5332




#it (Other) 11914
#it V4 V5
## NSSH 1134246  Min. : 0.00
## CS4EAO|AF: 81110 1st Qu.: 1.00
# 2RSS : 80710 Median : 1.00
# =St : 55704 Mean 1.32
##t otgk= : 51085 3rd Qu.: 2.00
## CHSH4EA 0|8 50753 Max. :12.00
## (Other) 14676 NA's  :310308
table(data$Vvs)
#it
#it 0 1 2 3 4 5 6 7 8 10 11
## 30788 69624 41010 11165 3667 1228 346 104 21 4 10
#it 12
#it 1
table.V5=table(data$Vs) # f{ +9f FXE
barplot(table.V5)
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barplot(table.V5, main="=4JOtE BIL" ] xlab="ZMO0}p",ylab="0=
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table(data$Vl,data$va) #LHi-S4~F 2

#it
## orrg zsstyl st 1Eshl CfshaHA| 0|2 ThetaHA|0]4f
## 22} 19161 34214 26588 66548 25673

##  OJA} 31924 46496 29116 67698 25080

##t

## MARIRY EFARLEY

## Y2} 7107 2144

# A} 4634 791

tableV1l.V4=table(data$Vl,data$v4)
barplot (tableV1.V4)# LH7} HE2/&. 02 27} =5}z
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barplot (tableVl.V4, legend.text=T)#L{/} EI|&

12



80000 120000
I

40000
I

0

barplot (tableV1.V4, legend.text=T,beside=T)#L}2l5] E 7]
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barplot (tableVl.V4, legend.text=T,horiz=T)#%FCZ W= GiCf 72T
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barplot (tableVl.V4, legend.text=T,horiz=T,beside=T)#FCZ W= Gl 72T
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#do7 20F71&

barplot (tableV1.V4, legend.text=T, col=c("orange","green"), main="SIZ0||}E HEHOILp" xlab="5t2" ylab=
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hist (data$Vv2) #L}0[0] 2X
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Histogram of data$Vv2
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hist(data$V2, breaks=c(seq(0,90,10)))#L}0/o] EX
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Histogram of data$Vv2
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data$Vv2
#H 12

hist(data$V2, breaks=c(seq(0,90,10)), right=F,main="HZFEZIL" xlab="HH", ylab="HIL")
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o Tho] LI pie()

table(data$v4)

##

i e zssm
## 51085 80710
se CfStaEZOlA MR
## 81110 11741

table.V4=table(data$Vv4)
pie(table.V4) #L{{7} 27}

Inf= i PIE P[]

55704 134246 50753
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pie (table V4 R main=n§|.
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jpeg(filename="pie. jpg")

pie(table.V4, main="SI2LZH H|Z")

dev.off ()

## pdf

##

2

2.2} S A2 (parameter, statistics) - rara®] Cafe At&

#ranicafe=read. csv("C:/work_2016/Rstat/Lesson 2/data/cafedata.csv”,header=T,na.strings=c("na"))

ranicafe=read.csv("../data/cafedata.csv",header=T,na.strings=c("na"))

str(ranicafe)

##
##
##
##
##
##
##
##

'data.frame': 48 obs.

$t

$ Date

$ Day.Code

$ Day.of .Week

$ Bread.Sand.Sold
$ Bread.Sand.Waste
$ Wraps.Sold

of 22 variables:
:int 12345678910 ...
: Factor w/ 48 levels "2010-01-19","2010-01-20",..: 1 23456 7 8 9 10
:int 2345123451 ...
: Factor w/ 5 levels "Fri","Mon","Thu",..:
:int 5684376032 ...
:int 3822016046 ...
:int 257 14 5 10 5197 4 13 ...

22

4531245312 ...



## $ Wraps.Waste : int
## $ Muffins.Sold : int
## $ Muffins.Waste : int
## $ Cookies.Sold : int
## §$ Cookies.Waste int
## $ Fruit.Cup.Sold : int
## $ Fruit.Cup.Waste : int
## § Chips : int
## $ Juices : int
## $ Sodas : int
## ¢ Coffees : int
## $ Total.Soda.and.Coffee : int
## $ Sales ! num
## $ Max.Daily.Temperature..F.: int
## $ Total.Items.Wasted : int
summary (ranicafe)

## t Date

## Min. :1.00 2010-01-19: 1

## 1st Qu.:12.75 2010-01-20: 1

## Median :24.50 2010-01-21: 1

## Mean :24.50 2010-01-22: 1

## 3rd Qu.:36.25 2010-01-25: 1

## Max. :48.00 2010-01-26: 1

#it (Other) 142

## Bread.Sand.Waste Wraps.Sold
## Min. :0.000 Min. : 4.00
## 1st Qu.:0.000 1st Qu.: 9.00
## Median :0.000 Median :13.00
## Mean 1.574 Mean :13.15
## 3rd Qu.:3.000 3rd Qu.:16.50
## Max. 8.000 Max. :25.00
## NA's :1 NA's :1

## Muffins.Waste Cookies.Sold
## Min. :0.000  Min. : 0.000
## 1st Qu.:0.000 1st Qu.: 3.000
## Median :0.000 Median : 5.000
## Mean :0.617 Mean : 5.787
## 3rd Qu.:1.000 3rd Qu.: 8.000
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200 196 103 163 102 ...
36 34 39 40 36 26 34 33

1
3
4

2

04220 3 16 ...

219 ...
027 ...
246 ...

037 ...
16 39 5100491209 ...

Day.Code Day

Min.
1st Qu.:
Median :
Mean
3rd Qu.:

Max.

Wraps.

Min.

1st Qu.:

Median :

Mean

3rd Qu.:

Max.

NA's

2
3
:3
4
5

01 Fri:

Waste
: 0.00
0.00
.00
.66
2.00
:17.00
01

= O

Cookies.Waste

Min.

1st Qu.:

Median

Mean

3rd Qu.:

:0.000
0.000
:0.000
1.043
1.500

23

Mon:
Thu:
Tue:

Wed:

.of .Week Bread.Sand.Sold
.000
.000
Median :4.000

9 Min. 0
3
4
:4.702
6
9
1

9 1st Qu.:
10
10
10

Mean
3rd Qu.:6.000
Max. .000
NA's
Muffins.Sold
Min. : 0.000
.000
.000
.851
3rd Qu.: 8.000
:128.000

NA's 01

1st Qu.: 3
Median : 5
Mean : 5

8

Max.

Sold
Min. :0.000
.000
.000
.702
.000

Fruit.Cup.

1st Qu.:1
Median :2
Mean :1
3rd Qu.:2



## Max. :5.000 Max. :13.000 Max. :6.000 Max. :4.000

.00
.00
.00

57

.00
.00

## NA's 11 NA's :1 NA's 11 NA's :1

## Fruit.Cup.Waste Chips Juices Sodas
## Min. :0.0000 Min. 0.000 Min. : 0.000 Min. :11
## 1st Qu.:0.0000 1st Qu.: 6.500 1st Qu.: 3.000 1st Qu.:21
## Median :0.0000 Median : 9.000 Median : 4.000 Median :29
## Mean :0.3617  Mean 9.149 Mean : 4.936 Mean :29.
## 3rd Qu.:0.0000 3rd Qu.:11.000 3rd Qu.: 6.000 3rd Qu.:36
## Max. :4.0000 Max. :25.000 Max. :21.000 Max. :55
## NA's 11 NA's :1 NA's 11 NA's 11
## Coffees Total.Soda.and.Coffee Sales

## Min. : 3.00 Min. :27.00 Min. 1 61.94

## 1st Qu.:12.00 1st Qu.:41.00 1st Qu.:119.88

## Median :23.00 Median :52.00 Median :150.51

## Mean :21.51 Mean :51.09 Mean 1148.22

## 3rd Qu.:30.00 3rd Qu.:60.00 3rd Qu.:179.02

## Max. :48.00 Max. :74.00 Max. 1240.87

## NA's 11 NA's :1 NA's 11

## Max.Daily.Temperature..F. Total.Items.Wasted

## Min. :20.00 Min. : 0.000
## 1st Qu.:33.00 1st Qu.: 1.000
## Median :37.50 Median : 4.000
## Mean :41.92 Mean : 5.255
## 3rd Qu.:48.25 3rd Qu.: 7.000
## Max. :80.00 Max. :39.000
## NA's :1

table.coffee=table(ranicafe$Coffees)
coffe.ext=rep(0,50)
coffe.ext[as.numeric(names(table.coffee))]=table.coffee
names (coffe.ext)=(1:50)

barplot(coffe.ext)
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1 4 7 10 14 18 22 26 30 34 38 42 46 50

o EHEAZ: 2= 9] HE](max min)
ranicafe$Coffee
## [1] 41 33 34 27 20 23 32 31 30 27 30 27 26 24 18 22 21 28 23 31 29 48 25

## [24] 31 25 35 33 3516 24 20 11 21 NA 8 8 4 4 3 5 6 413 4 16 14
## [47] 10 11

#max

sort(ranicafe$Coffee)

## [1] 3 4 4 4 4 5 6 8 810 11 11 13 14 16 16 18 20 20 21 21 22 23
## [24] 23 24 24 25 25 26 27 27 27 28 29 30 30 31 31 31 32 33 33 34 35 35 41
## [47] 48

sort(ranicafe$Coffee) [1]

## [1]1 3

min(ranicafe$Coffee,na.rm=T)

## [1] 3

25



#min

sort(ranicafe$Coffee,decreasing=T)

## [1] 48 41 35 35 34 33 33 32 31 31 31 30 30 29 28 27 27 27 26 25 25 24 24
## [24] 23 23 22 21 21 20 20 18 16 16 14 13 11 11 10 8 8 6 5 4 4 4 4
## [47]1 3

sort(ranicafe$Coffee,decreasing=T) [1]

## [1] 48

max (ranicafe$Coffee,na.rm=T)

## [1] 48

range (ranicafe$Coffee,na.rm=T)

## [1] 3 48

rc=ranicafe$Coffees

stem(rc)

##
##  The decimal point is 1 digit(s) to the right of the |

H##

# 0 | 34444

## 0 | 5688

## 1| 01134

## 1 | 668

# 2 | 001123344
## 2 | 55677789

# 3 | 001112334
## 3| 55

#W 4|1

# 4| 8

sort(table(ranicafe$Coffees) ,decreasing=T) [1]

## 4
## 4

names (sort (table(ranicafe$Coffees) ,decreasing=T) [1])

26



## [1] ngn

as.numeric(names (sort(table(ranicafe$Coffees),decreasing=T) [1]))

## [1] 4

#&o

# Yo IS
weight=1/length(rc)

sum(rc*weight,na.rm=T)

## [1] 21.0625

weight2=1/length(rc[!is.na(rc)]) # Size without mission obs

sum(rc*weight2,na.rm=T)

## [1] 21.51064
# G

mean (rc)

## [1] NA

mean(rc,na.rm=T)

## [1] 21.51064

rc=c(rc,NA)

tail (rc,n=5)

## [1] 16 14 10 11 NA

mean (rc)

## [1] NA

mean(rc,na.rm=T)

## [1] 21.51064
# WRS AF 207 %2 4 Ut

rc[(rc==21)| (rc==22)] # cannot determine, then we include

## [1] 22 21 21 NA NA

rc[which(rc==21|rc==22)] # we include wha we can determine. Things cannot be determined our out.

## [1] 22 21 21
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ranicafe[(rc==21) | (rc==22),]

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

16
17
33
NA

NA.

16
17
33
NA

NA.

16
17
33
NA

NA.

16
17
33
NA

NA.

16
17
33
NA

NA.

t Date Day.Code Day.of.Week Bread.Sand.Sold Bread.Sand.Waste
16 2010-02-09 2 Tue 8 0
17 2010-02-10 3 Wed 7 0
33 2010-03-04 4 Thu 4 0
NA <NA> NA <NA> NA NA
1 NA <NA> NA <NA> NA NA

Wraps.Sold Wraps.Waste Muffins.Sold Muffins.Waste Cookies.Sold

16 0 11 0 9
12 0 5 0 7
14 0 6 0 8
NA NA NA NA NA
1 NA NA NA NA NA

Cookies.Waste Fruit.Cup.Sold Fruit.Cup.Waste Chips Juices Sodas

1 2 0 11 8 31

3 1 0 14 3 24

0 2 0 8 5 43

NA NA NA NA NA NA

1 NA NA NA NA NA NA

Coffees Total.Soda.and.Coffee Sales Max.Daily.Temperature..F.

22 53 181.43 29
21 45 125.57 26
21 64 168.08 45
NA NA NA NA
1 NA NA NA NA

Total.Items.Wasted

1

3

0

NA

1 NA

ranicafe[which((rc==21) | (rc==22)),]

## t Date Day.Code Day.of.Week Bread.Sand.Sold Bread.Sand.Waste
## 16 16 2010-02-09 2 Tue 8 0
## 17 17 2010-02-10 3 Wed 7 0
## 33 33 2010-03-04 4 Thu 4 0
## Wraps.Sold Wraps.Waste Muffins.Sold Muffins.Waste Cookies.Sold
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## 16 16 0 11 0 9
## 17 12 0 5 0 7
## 33 14 0 6 0 8
## Cookies.Waste Fruit.Cup.Sold Fruit.Cup.Waste Chips Juices Sodas Coffees

## 16 1 2 0 11 8 31 22
## 17 3 1 0 14 3 24 21
## 33 0 2 0 8 5 43 21

## Total.Soda.and.Coffee Sales Max.Daily.Temperature..F.

## 16 53 181.43 29
## 17 45 125.57 26
## 33 64 168.08 45
## Total.Items.Wasted
## 16 1
## 17 3
## 33 0

## WA outlier0f QIZSIC.
rc[which.max(rc)]=480

mean(rc,na.rm=T)

## [1] 30.70213

# B9I%

rc_m=rc[!is.na(rc)]
median.idx=(length(rc_m)+1)/2
rc.s=sort(rc_m)
rc.s[median.idx]

## [1] 23

median(rc,na.rm=T)

## [1] 23

# S2|$E outlierO| E CUIZSICE.
rc[which.max(rc)]=48
median(rc,na.rm=T)

## [1] 23

o BEFAT 3 HANE F=(EEHA ARE AT HH)

o
a. IFH2} (Standard deviation)

29



## Tzt

height=c(164, 166, 168, 170,172,174,176)
height .m=mean(height)
height.dev=height-mean(height)
sum(height.dev)

## [1]1 O

# (Cf512 00/

## A
var (height.dev)

## [1] 18.66667

#2 var
mean(height.dev™2) # B'F 1/6Z 7|7} 71X[& 4t0] 67 50 S &2
## [1] 16

var (height.dev)*(length(height)-1)/length(height)

## [1] 16
##HFZTHR}

sd(height)

## [1] 4.320494

##7sd
sqrt(mean(height.dev™2)) # BFF 1/6= Z|7f 7IX|E Z0| 67l 20 H= EF
## [1] 4

sd(height)*sqrt ((length(height)-1)/length(height))

## [1] 4
## 70| TOf B, BEHAL
rc.m=mean(rc,na.rm=T)

rc.sd=sd(rc,na.rm=T)

cat("Coffee sales=", round(rc.m,1),"+/-",round(rc.sd,2))

## Coffee sales= 21.5 +/- 11.08

# HSA 4
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rj=ranicafe$Juices
rj.m=mean(rj,na.rm=T)
rj.sd=sd(rj,na.rm=T)
rc.cv=rc.sd/rc.m
rj.cv=rj.sd/rj.m
rc.cv

## [1] 0.5151163

rj.cv

## [1] 0.7502046

# w2 HOfZF O HOfECH G #Hap7t 45iCt.

b. 4%
# 222, 4225, 2ICHE!
gs=quantile(rc,na.rm=T)

gs

##* 0% 25% b50% 75% 100%
## 3 12 23 30 48

#3b°A-qHOV“ uq
T ~“l=TT: 7 & 57

IQR(rc,na.rm=T)
## [1] 18
gs[4]-gs[2]

## 75%

## 18

bp.rc=boxplot(rc,na.rm=T)
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bp.

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
#i#
##

o _|
q—
o _|
™
o _|
(V]
o _|
—
rc
$stats
[,1]
[1,] 3
[2,1] 12
[3,] 23
[4,1] 30
[5,] 48
$n
[1] 47
$conf
[,1]
[1,] 18.8516
[2,] 27.1484
$out




##
##
##
##
##
##
##

##

is

##
##
##
##
##

numeric(0)

$group

numeric(0)

$names

[1] nn

A2t HlS7H2| outlier

.na(cars$dist)

[1] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[12] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[23] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[34] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[45] FALSE FALSE FALSE FALSE FALSE FALSE

gscar=quantile(cars$dist)

gscar

## 0% 25) 50% 75% 100%
## 2 26 36 56 120
bp.dist=boxplot (cars$dist)
bp.dist

## $stats

#i# [,1]

# [1,] 2

## [2,] 26

## [3,] 36

## [4,] 56

## [5,] 93

##

## $n

## [1] 50

##

## $conf

## [,1]

## [1,] 29.29663

#
##

[2,] 42.70337
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## $out

## [1] 120
##

## $group
## [1] 1
##

## $names

## [1] nqn

# outlier Y J[F: Sfaotgl/&atgt

11.dist=qscar[2]-1.5*IQR(cars$dist,na.rm=T)
ul.dist=qgscar[4]+1.5*%IQR(cars$dist,na.rm=T)
dist.out=cars$dist[(cars$dist>ul.dist|cars$dist<ll.dist)&!is.na(cars$dist)]
dist.in=cars$dist[(cars$dist<=ul.dist)&(cars$dist>=11.dist)&'is.na(cars$dist)]
whisker.dist=range(dist.in)

range (bp.dist$stats)

## [1] 2 93

dist.out

## [1] 120

11.rc=qgs[2]-1.5*%IQR(rc,na.rm=T)
ul.rc=qs[4]+1.5%IQR(rc,na.rm=T)
rc.out=rc[(rc>ul.rclrc<ll.rc)&!is.na(rc)]
rc.in=rc[(rc<=ul.rc)&(rc>=11l.rc)&!is.na(rc)]
whisker.rc=range(rc.in)

range (bp.rc$stats)

## [1] 3 48

rc.out

## numeric(0)

## quantile. extended

quantile(rc,seq(0,1,0.1) ,na.rm=T)

## 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
## 3.0 4.6 10.2 15.6 20.4 23.0 25.6 28.2 31.0 33.4 48.0

#install.packages("statar")

library(statar)
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xtile(xrc,n=4)

## [1] 4 4 4 3 2
## [24] 4 3 4 4 4
# [47] 1 1 NA

2
2

xtile(rc,prob=seq(0.25,1,0.25))

# [1] 4 4 4 3 2
## [24] 4 3 4 4 4
## [47] 1 1 NA

2
2

5. Ohg A7 2]
save.image("Lesson2.RData")
#install.packages ("prodb")
library("prob")

tosscoin(1)

## tossli
#it 1 H
## 2 T

4 4
3 2

3 3
2 NA

3 3
2 NA

[y

[y
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