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Currency refers to the probability that data reflects the real-world values at a certain
point in time. It is an important aspect of data veracity, as out-of-date values can lead to
incorrect conclusions. Estimating the currency of a data value in an accurate manner can
thus allow us to change the effect a value has in a decision-making process [4, 5].

However, research on currency estimation is divided. Some currency estimators use so-
called shelf-life models that derive a probability from the tail of for example an exponential
distribution [3, 4, 5]; others take a logic constraints-based approach where the changes in one
variable should imply changes in other variables [1, 2, 6]. These approaches oppose different
views on currency estimation, but could benefit from some form of unification.

We thus propose a modular framework that includes all aspects of currency estimation
and offers the flexibility of combining components depending on the case at hand. To do this,
we implement a dynamic Bayesian belief network, where the nodes represent probabilities of
attribute age that can be estimated using various techniques, and the edges impose conditions
and constraints on the (transfer of) values in the network.

At its core, each node in the network uses distributions to reflect the probable age and
thus the currency of an attribute, partially dependent on the previous time period. When new
data becomes available, the state variables of the node are updated (so-called update step).
These new state variables allow us to recalculate the underlying probability distribution with
the addition of a new time period (so-called inference step). The modularity of our network
allows us to adapt the inner workings of our nodes to accommodate the characteristics of the
attribute under consideration.

The relations between nodes imply logical dependencies between attributes through con-
ditions or constraints on the update step of child nodes, from values and distributions imposed
by parent nodes. The network thus forms a hierarchy in the feature set, which is curated by
someone with expert knowledge on the given subject/dataset.

Further research will explore all possibilities in our framework for probability distribution
calculation methods, constraints on relations, and automated network construction through
machine learning techniques.
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