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Abstract. One of the main ways to analyze data is through data fusion.
This method is commonly used in several situations, such as business
analysis, to aggregate data for well-founded decision-making.
A key data fusion tool is the concept of aggregation function, introduced
by Calvo et al.[1] in 2002 and further studied by Beliakov et al.[2] in 2007.
These functions take n input values and combine them to return a sin-
gle data point, exhibiting properties like monotonicity and preservation
of boundary conditions. Additionally, they can fulfill other properties
such as associativity, symmetry, and idempotence, making them valu-
able resources in data analysis. Similarly, the literature also considers
pre-aggregation functions, behaving similarly to aggregation functions
but verifying a more relaxed form of monotonicity (Lucca et al. 2015[3]).
Rankings are another widely used tool in data fusion, as they allow to
fuse the opinion of different experts into one. They involve the creation
of different ordered lists of data, which are then combined into a single
one. It is common to obtain multiple rankings from the same dataset
depending on different criteria.
The primary goal of this work is to study ranking aggregations under
different conditions and assess whether they satisfy the properties of
aggregation functions or, alternatively, pre-aggregation functions. This
leads to the concept of ranking aggregation, facilitating the use of ranking
algorithms similar to how aggregation functions have been utilized as
they combine several inputs into a single one.
We explore the possibilities of various ranking aggregation methods, and
we develop functions such as the function Bnum, which aggregates m
rankings of n real numbers using the Borda method. Its monotonicity
has been thoroughly examined, leading to the conclusion that Bnum is
not strictly monotonically increasing. However, it does exhibit directional
monotonicity.
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