
Statistica Applicata - Italian Journal of Applied Statistics Vol. 29 (1) 95

Abstract. In a very stimulating paper, Preece gives an artificial dataset useful to 
illustrate the hazard of multiple regression and challenges the reader to spot the simple 
inbuilt features of these data. The present note aims at finding how Preece generated 
the whole set of data. First of all OLS regression model is fitted to the data; after 
checking for model assumptions some doubts arise on the validity of OLS regression; 
thus robust regression estimators are considered as a proper alternative. The latter 
give discordant coefficient estimates, but after a deep analysis, they agree in 
highlighting the presence of two subsets within the dataset: 9 cases being generated by 
one model, and the remaining 8 cases being generated by a second model. This 
particular pattern of the data is recognized by the mixture model as well. 
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Table 1: Preece’s artificial dataset

ID x1 x2 y

1 9.1 5.4 30.9
2 10.7 8.0 58.8
3 11.4 7.3 56.7
4 13.8 7.9 67.5
5 14.1 3.9 32.4
6 14.5 4.1 46.7
7 8.3 3.7 13.2
8 12.6 6.4 55.2
9 7.3 6.3 33.6

10 7.9 6.4 36.4
11 9.2 7.2 47.2
12 15.8 5.9 64.5
13 12.9 6.4 51.3
14 5.1 5.3 17.5
15 10.1 5.5 34.8
16 10.3 2.6 19.4
17 10.0 7.8 55.2
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Table 2: Regression ANOVA for model (1)

A

Source of Degrees of Sum of Mean
variability freedom Squares square

x1 1 1874.60 1874.60
x2|x1 1 2438.88 2438.88
Residual 14 131.90 9.42

B

Source of Degrees of Sum of Mean
variability freedom Squares square

x2 1 2471.80 2471.80
x1|x2 1 1841.70 1841.70
Residual 14 131.90 9.42

A and B differ for the order of carriers inclusion in the model.

Figure 1: OLS regression model: plot of studentized residuals versus predicted values,
together with pertinent threshold values
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Figure 2: Panel A: plot of studentized OLS residuals versus x
1
; Panel B: plot of studentized

OLS residuals versus x
2
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Figure 3: Studentized residual q-q-plot for OLS regression
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Table 3: Regression ANOVA for model (2)

Source of variability Degrees of freedom Sum of Squares Mean square

x1 1 1874.60 1874.60

x2| x1 1 2438.88 2438.88

subtotal (x1, x2) 2 4313.48

d| x1, x2 1 66.94 66.94

d*x1| d, x1, x2 1 26.07 26.07

d*x2| d*x1, d, x1, x2 1 38.89 38.89

subtotal(d, d*x1, d*x2| x1, x2) 3 131.90

Error 11 0 0
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