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1l.a

Make a numerical and graphical summary of the data, commenting on any features that you find inter-
esting. Limit the output you present to a quantity that a busy reader would find sufficient to get a basic

understanding of the data.

e sex: O=male, 1=female

e socio-economic status: a score based on parents’ occupation
e income: in pounds per week

e verbal score: words out of 12 correctly defined

» expenditure on gambling: pounds per year

l.a.Ans

attach(datal)

str(datal)

## 'data.frame': 47 obs. of b5 variables:

## $ sex :int 1111111111 ...

## ¢ status: int 51 28 37 28 65 61 28 27 43 18 ...
## $ income: num 2 2.5 2 7 2 3.47 5.5 6.42 2 6 ...
## $ verbal: int 8864867567 ...

## $ gamble: num 0 0 0 7.3 19.6 0.1 1.45 6.6 1.7 0.1
datal$sex[which(sex == 0)] <- "male"
datal$sex[which(sex == 1)] <- "female"

table( sex) ;table( status) ;table( income) ;table(
## sex

## 0 1

## 28 19

## status

## 18 27 28 30 37 38 43 47 48 51 61 62 65 66 71 75
## 4 2 7 2 1 5 4 1 1 5 3 3 2 1 5 1
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## income

## 0.6 1 1.5 1.6 2 2.2 2.5 3 3.25 3.47 3.5 4 4.5 4.75 4.94 5.44
## 1 1 4 1 7 1 4 4 1 1 2 1 1 1 1 1
## 5.5 6 6.42 6.5 7 8 9.5 10 12 15

## 2 1 1 1 2 1 1 3 1 2

## verbal

## 1 2 4 5 6 7 8 9 10

## 1 1 4 312 910 6 1

## gamble

## 0 0.1 0.6 1 1.21.45 1.7 2.1 2.4 3 3.4 3.6 5.4 6 6.6 6.9
## 4 5 2 1 2 1 1 1 1 2 1 1 1 1 1 1
## 7.3 8.4 9.6 12 13.3 14.1 14.4 14.5 19.2 19.6 25 38 38.5 53.2 57.2 69.7
## 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1

## 70 88 90 156
## 1 1 1 1

detach(datal)
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summary (datal)

## sex status income verbal

## Length:47 Min. :18.00 Min. : 0.600 Min. : 1.00
## Class :character 1st Qu.:28.00 1st Qu.: 2.000 1st Qu.: 6.00
## Mode :character Median :43.00 Median : 3.250 Median : 7.00
## Mean :45.23 Mean 4.642 Mean 6.66
## 3rd Qu.:61.50 3rd Qu.: 6.210 3rd Qu.: 8.00
## Max. :75.00 Max. :15.000 Max. :10.00
## gamble

## Min. : 0.0

## 1st Qu.: 1.1

## Median : 6.0

## Mean :19.3

## 3rd Qu.: 19.4

## Max. :156.0

pl <- ggplot(datal, aes( status)) + geom_boxplot() + scale_x_discrete()
p2 <- ggplot(datal, aes( income)) + geom_boxplot() + scale_x_discrete()
p3 <- ggplot(datal, aes( verbal)) + geom_boxplot() + scale_x_discrete()
p4 <- ggplot(datal, aes( gamble)) + geom_boxplot() + scale_x_discrete()
gridExtra::grid.arrange(pl,p2,p3,p4, 4)
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myhist <- function(x){
ggplot(datal, aes_string( x)) +

geom_histogram(aes( ..density..), 20, iy "white") +
geom_density() + xlab(x)
}
gridExtra::grid.arrange(myhist("status") ,myhist("income"),
myhist ("verbal") ,myhist ("gamble"), 4)
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ggpairs(datal, aes( sex, 0.5))
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b. Is this observational or experimental data? Explain your reasoning.
P F LB 4 teenage gambhng s A B ERF A 4] gambling v H AR F R > AR FieF
fa A EFFE 0 A0 iE % A observational data e
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2.a

Do some short numerical and graphical summaries of the data, commenting on any features that you find
interesting.

e press: durable press rating

e« HCHO: formaldehyde concentration
e catalyst: catalyst ration

e temp: curing temperature

e time: curing time

2.a.Ans

str(data2)

## 'data.frame': 30 obs. of b5 variables:

## § press :num 1.4 2.2 4.6 4.9 4.6 4.7 4.6 4.54.81.4 ...

## $ HCHO :int 827 10777545 ...

## $ catalyst: int 44474713471

## $ temp : int 100 180 180 120 180 180 140 160 140 100 ...

## $ time :dint 1715511737 ...

attach(data?2)

table( press) ;table( HCHO) ; table(catalyst) ;table(temp) ;table(time)
## press

## 1.3 1.4 1.51.6 1.7 1.8 2.1 2.2 2.52.6 3.1 4.34.54.64.7 4.8 4.9
## 1 2 1 1 1 1 1 1 1 1 1 1 3 6 4 2 2
## HCHO

## 2 4 5 6 7 8 10

## 3 6 4 3 6 4 4

## catalyst
# 1 4 7 10 13
## 7 7 4 5 7

## temp
## 100 120 140 160 180
## 7 4 6 4 9

## time
## 1 3 5 7
## 11 5 3 11

detach(data2)
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summary (data?2)

## press HCHO catalyst temp

## Min. :1.300 Min. : 2.000 Min. : 1.0 Min. :100.0
## 1st Qu.:2.125 1st Qu.: 4.000 1st Qu.: 4.0 1st Qu.:120.0
## Median :4.500 Median : 6.000 Median : 7.0 Median :140.0
## Mean :3.560 Mean . 6.067 Mean : 6.8 Mean :142.7
## 3rd Qu.:4.675 3rd Qu.: 7.750 3rd Qu.:10.0 3rd Qu.:180.0
## Max. :4.900 Max. :10.000 Max. :13.0  Max. :180.0
## time

## Min. :1.000

## 1st Qu.:1.000

## Median :3.000

## Mean :3.933

## 3rd Qu.:7.000

## Max. :7.000

pl <- ggplot(data2, aes( press)) + geom_boxplot() + scale_x_discrete()
p2 <- ggplot(data2, aes( HCHO)) + geom_boxplot() + scale_x_discrete()
p3 <- ggplot(data2, aes( catalyst)) + geom_boxplot() + scale_x_discrete()
p4 <- ggplot(data2, aes( temp)) + geom_boxplot() + scale_x_discrete()
p5 <- ggplot(data2, aes( time)) + geom_boxplot() + scale_x_discrete()

gridEXtra::grid.arrange(pi,pQ,pS,p4,p5, 5)
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myhist <- function(x){

ggplot(data2, aes_string( x)) +
geom_histogram(aes( ..density..), 20, 1, "white") +
geom_density() + xlab(x)
}
gridExtra: :grid.arrange (myhist ("press") ,myhist ("HCHO") ,myhist("catalyst"),
myhist("temp") ,myhist("time"), 3)
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2.b

Is this observational or experimental data? Explain your reasoning.

2.b.Ans

FALa2re 7 durable press rating > # & ¥ A¥cE P P RdEG R 3 p RaERELSF o B L A
TR RFERR L aFTEL R hdata 2L e L3 PR - ©fE 4 5 KT e f oh data > B2
experimental data -
Except for the durable press rating, other variables in this data were deliberately set at specific values to
represent different experimental conditions. The data collected under this artificial design should be an
experimental data.
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