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1 Problem

Data is not static, and attribute value changes often trig-
ger changes in another set of attributes. Functional De-
pendencies (FDs) [1] and Order Dependencies (ODs) [2]
do not capture attribute value changes in both antecedent
and consequent attributes. While Sequential Dependen-
cies (SDs) [3] and Time Series Data Dependencies (TS-
DDs) [4] account for the value of antecedents influencing
the range of change in consequent attribute values, they
overlook the amount of change in the antecedents. Differ-
ential Dependencies (DDs) [5] do capture how changes
in antecedents impact the changes in consequents but do
not order the tuples, which limits their ability to model
sequential relationships.

2 Motivating Example

Table 1 shows a sample instance of daily stock prices
and trading volumes for two companies, A and B. We
aim to explore how changes in stock prices affect their
corresponding trading volumes, such as "a change of 𝑆𝐴%
in Stock Price A, leads to a 𝑉𝐴% change in Volume A."

Table 1: Sample data for Company A and Company B.

Let us explore what some of the existing data depen-
dencies would capture from this dataset and their lim-
itations. ODs state that when tuples are ordered in as-
cending order along Stock Price A, then Volume A is
also in ascending order. However, the semantics of ODs
do not declaratively specify the change in attribute val-
ues between two records for both the antecedent and
consequent attributes.
SDs state that when tuples are ordered in ascending

order along Stock Price A, then Volume A would always

increase, within a range of (100, 300), in consecutive tu-
ples. Unlike ODs, SDs do declaratively specify the change
in consequent attributes. However, they fail to capture
the change in the antecedent and they also assume that
changes are tracked between adjacent tuples.

DDs capture the change in attribute values for both the
antecedent and consequent attributes. Here, DDs state
that when the difference in Stock Price A between any
two tuples is within a range (5, 10), then the difference in
Volume A between the same tuples will be within a range
(100, 400). The issue with DDs is that they assume that
changes are tracked within a set (with no inherent order-
ing). By not capturing order, DDs miss critical contextual
information like trends or patterns across consecutive
tuples, which can be vital in sequential data.

Given these limitations, we aim to define a new data de-
pendency that captures changes in both the antecedent
and consequent attributes in an ordered relational in-
stance. Our goal is to capture how changes in antecedent
attributes (X), within the context of a window (defined
over a set of X values), cause changes in consequent at-
tributes (Y), in a relational dataset. We propose a frame-
work to model and capture these attribute relationships.
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