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Abstract Formal concept analysis [1] is a set of mathematical and compu-
tational data analysis methods based on algebraic and set theory. These bi-
clustering methods can be useful for discovering hidden patterns and providing
thorough insights into the data in many areas. Analyzing the formal concepts
and their relationships can discover meaningful dependencies and associations
(or so-called attribute implications), which might not be apparent through other
data analysis methods.

Fig. 1. Concept lattice of data analysis of electricity consumption

Data analysis of electricity consumption is important for several reasons [2].
It impacts energy management, environmental sustainability, and economic plan-
ning. In this paper, we analyze electrical power consumption using a multifamily
residential electricity dataset in the Northeastern United States [3] by Formal
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concept analysis. In particular, we consider a set of 26 groups of apartments
O = {o1, o2, . . . , o26} and index of timestamp T = {t1, t2, . . . , t35040} at 15 min-
utes time resolution. Thus, the value P (o, t) expresses the instantaneous real
power of the group o ∈ O in the time t ∈ T . Analogously, the value Q(o, t) is
used for the instantaneous reactive power of the group o ∈ O in the time t ∈ T .

The example of concept lattice for aggregated attributes of number of rooms,
number of bedrooms, area of apartment, or type of consumption is shown in Fig-
ure 1. Moreover, we present several interesting attribute implications in Table 1.

Table 1. Attribute implications for electricity consumption

Association rule Support Confidence

{area>99, high_consumption} → {n_rooms>4} 96 95%
{n_bedrooms>1, n_rooms>4} → {high_consumption} 120 65%

As a natural continuation of our research, we analyze the active and reactive
power data of 70,000 households provided by the distribution system operator
„Východoslovenská distribučná a.s.“ located in the eastern part of Slovakia. Since
the input data are object-attribute tables, we apply Formal concept analysis
and its fuzzy extensions [4, 5] to detect data anomalies or cluster the households
based on their electricity consumption. From the theoretical point of view, we
investigate the additional properties of attribute implications in a fuzzy setting.
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