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Abstract

Outliers and influential observations often distort many numerical measures for data analysis. Jang and
Anderson-Cook (Quality and Reliability Engineering International, 30, 1409-1425, 2014) proposed a graph-
ical firework plot method for exploratory analysis purpose to provide a possible visualization of the trace of
the impact of the possible outlying and influential observations on the univariate/bivariate data analysis and
regression. They developed 3-D plot as well as pairwise plot for the appropriate measures of interest. We
use firework plots as a graphical exploratory data analysis tool to detect outliers and evaluate the impact of

outliers in statistical inference.
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Figure 2.1. Mean-standard deviation firework plot for copper data.
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Figure 3.1. Normality test firework plot for copper data.
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Figure 3.2. Statistical inference firework plot for copper data (Ho : p = 4.0, Hy : p # 4.0).
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Figure 3.3. Mean-standard deviation firework plot for eruption length data.
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Figure 3.4. Violin plot and normality test firework plot for eruption length data.
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Figure 3.5. Statistical inference firework plot for eruption length data (Ho : p = 3.5, Hy : p # 3.5).
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Table 3.1. The mean normalized fluorescence for nerve and muscle tissue

161

Observation no. Tissue The mean normalized fluorescence
1 Nerve 6625
2 Nerve 6000
3 Nerve 5450
4 Nerve 5200
5 Nerve 5175
6 Nerve 4900
7 Nerve 4750
8 Nerve 4500
9 Nerve 3985
10 Nerve 900
11 Nerve 450
12 Nerve 2800
13 Muscle 3900
14 Muscle 3500
15 Muscle 3450
16 Muscle 3200
17 Muscle 2980
18 Muscle 2800
19 Muscle 2500
20 Muscle 2400
21 Muscle 2200
22 Muscle 1200
23 Muscle 1150
24 Muscle 1130
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Figure 3.6. Mean-standard deviation firework plot for fluorescence data.
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Figure 3.7. Normality test firework plot for fluorescence data.
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Figure 3.8. Statistical inference firework plot for fluorescence data (Ho : p1 < po, Hy : p1 > p2).
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copper=c(2.20, 2.20, 2.40, 2.40, 2.50, 2.70, 2.80, 2.90, 3.03, 3.03, 3.10, 3.37,
3.40, 3.40, 3.40, 3.50, 3.60, 3.70, 3.70, 3.70, 3.70, 3.77, 5.28, 28.95)

A BEER

n=length(copper)

matl=c(rep(0,(n+1)*5))

ml

wt=matrix(matl,nrow=(n+1))

copper.test=t.test(copper,mu=4)

wt[1,1]=copper.test$p.value
wt[1,2]=copper.test$conf.int[1]
wt[1,3]=copper.test$conf.int[2]
wt[1,4]=copper.test$statistic
wt[1,5]=copper.test$estimate

for(i in 1:n)

{
copper.test=t.test(copper[-i],mu=4)
wt[i+1,1]=copper.test$p.value
wt[i+1,2]=copper.test$conf.int[1]
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wt[i+1,3]=copper.test$conf.int[2]
wt[i-+1,4]=copper.test$statistic
wt[i+1,5]=copper.test$estimate

}
# Figure 3.2

plot(1,2,type="n" xlim=c(0,1),ylim=c(1.8,6.8),xlab="p-value” ,;ylab="confidence interval” ,;main=""")
for(i in 1:m)

{

arrows(wt[1,1],wt[1,5],wt[i+1,1],wt[i+1,5],length=0)

}

points(wt[1,1],wt[1,5],pch=19,col="red”)

for(i in 1:n)

{
arrows(wt[i+1,1],wt[i+1,2],wt[i+1,1],wt[i+1,3],length=0)
text(wt[i41,1],wt[i+1,3],i,pos=3)

}
arrows(wt[1,1],wt[1,2],wt[1,1],wt[1,3],length=0,col="red” lwd=2)
text(wt[1,1],wt[1,2],0,pos=1,col="red”)
abline(v=0.05,lty=2)

abline(h=4,lty=2)
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