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Most statistical inference techniques are built assum-
ing the existence of a continuous random variable that
should be measured repeatedly. However, there are sit-
uations in which the imprecision inherent to the data
collection process affects the results. For instance, this5

occurs in the presence of censored data, missing data,
or when the data is rounded. In all these cases, the re-
sults of statistical tests might be compromised. As one
such example, we tackle the problem considered in [4,
5] of testing for normality with rounded data, consider-10

ing here the perspective of imprecise probabilities. More
specifically, we provide a theoretical framework and per-
form an empirical study for such a problem. For this aim,
we take the following steps:
Step 1-Mathematical formalisation: We formalise15

the problem using random sets [1]. Assuming
that the continuous random variable of interest
is rounded to the 𝑑-th decimal number (𝑑 ∈ ℤ),
where 𝑑 ≤ 0 means rounding to the (1 − 𝑑)-th
digit to the left of the decimal point, we define the20

set ℤ𝑑 = {𝑥 ∣ 10𝑑 ⋅ 𝑥 ∈ ℤ}. Hence, we consider a
random set 𝑋̃ such that for any element 𝜔 in the
possibility space it holds that

𝑋̃(𝜔) =
[
𝑧 − 5 ⋅ 10−(𝑑+1), 𝑧 + 5 ⋅ 10−(𝑑+1)

)

for some 𝑧 ∈ ℤ𝑑. For example, if data is rounded25

to the second decimal number (i.e., 𝑑 = 2) and for
some 𝜔 it holds that 𝑋(𝜔) = 1.7428, we will ob-
serve the rounded value 1.74. This rounded value
might appear after rounding any value in the inter-
val 𝑋̃(𝜔) = [1.735, 1.745). In this framework, all we30

know about the “real” rounded random variable 𝑋
is that it is one of the measurable selections of 𝑋̃.

Step 2-Tests under imprecision: In statistical testing,
a hypothesis test determines the acceptance region
and the critical region. However, when the data is35

subject to imprecision, according to [2] a third re-
gion, called the indecision region, naturally appears,
and it is formed by those random samples for which
the imprecision prevents from making a decision.

Step 3-Normality tests: Many normality tests can be40

found in the literature (e.g., Shapiro-Wilk, Lilliefors,
Cramer-von Mises, Anderson-Darling, Jarque-Bera,

etc.). For these tests, the power does not depend
on the mean or the standard deviation of the pop-
ulation. In our setting, we analyse whether, when 45

applied to rounded data, the tests become sensitive
to these population parameters.

Step 4-Empirical analysis of the power: An empiri-
cal analysis is performed to (i) examine how the
power varies when varying the decimal number at 50

which the data is rounded, and (ii) compare the per-
formance of different normality tests in the presence
of imprecision.

After following these steps, we will show how ran-
dom sets allow us to formalise the imprecision caused by 55

rounding in order to have a full picture of how normality
tests behave under such imprecision. For future research,
we will explore the approach to goodness-of-fit tests pro-
posed in [3], where the Kolmogorov-Smirnov test was
expanded to interval-data by using p-boxes. More pre- 60

cisely, wewill look for a link between the approach based
on random sets and the approach based on p-boxes when
testing for normality with rounded data.
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