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BSc Thesis
Topic: Temporal Filtering to Improve Temporal Duplicate Detection

Given a data set R, duplicate detection is the activity of identifying all record pairs referring to
the same real-world entity in R. A quantitative way of duplicate detection is to use a similarity
function, and perform a similarity join to find all pairs of records whose similarities are above
a given threshold. An algorithmic challenge is how to perform the similarity join in an efficient
and scalable way.

Xiao et al. [3] proposed a filtering technique, positional filtering, to efficiently find pairs of
records such that their Jaccard similarities are above a given threshold. Specifically, the pro-
posed algorithm exploits the ordering of tokens in a record and leads to upper bound estimates
of Jaccard similarity scores.

Consider two records z and y. Jarccard similarity of z and y, denoted as J(z,y), is defined
as J‘%;’l Let O(z,y) be the overlap similarity |z N y|. Given a similarity threshold 8, positional
filtering algorithm estimates an upper bound of Jaccard similarity by the following property:

J(zy) = 0= Ofmy) =2

]
el + 1) (1)
We show the effect of positional filtering in the following example.

ExAMPLE 1. Consider two authors described by their co-authors as:

re = “Agrawal, Cormode, Gebaly, Golab, Korn”

ry = “Cormode, Gebaly, Golab, Korn, Valluri”

They can be transformed into the following two records:

z=[A,B,C,D,E]
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y = [B'l CIDJE)F]

The Jaccard similarity of z and y is § = .67. Consider similarity threshold # = .8. Positional
filtering prunes record pair (z,y) from similarity join as follows. Let all tokens be sorted by a
global order (e.g., lexicographic order), and the first two tokens in each record be their prefixes.
Records z and y share token B in their prefixes. Thus, an estimate of the maximum possible
overlap can be obtained as the sum of overlap amount in prefixes and the minimum number
of unseen tokens in = and y, i.e., 1 +min(3,4) = 4. Given the Jaccard similarity property,
thesshold # = .8 means that overlap O(z,y) between z and y should be at least 5. Thus,
record pair (z,y) can be pruned.

Study on temporal datasets brings new challenges to duplicate detection. First, records that
describe the same real-world entity at different times can contain different values; for example,
a researcher can move from one affiliation to another. Second, records that describe different
entities at different times can share common values; for example, having two persons with
highly similar names in the same university over the past 30 years is more likely than at the
same time. Recent work [2, 1] proposed time decay models to capture the effect of time elapse
on entity value evolution. Applying decay when computing similarity between temporal records
improves accuracy over traditional duplicate detection techniques.

ExaMPLE 2 Consider two authors as in Example 1, each associated with a timestamp.
re = “Agrawal, Cormode, Gebaly, Golab, Korn” , 2004

ry, = “Cormaode, Gebaly, Golab, Korn, Valluri”, 2009

Consider Jaccard similarity with threshold # = .8. Temporal decay refines Jaccard similarity
as follows. It assigns value weights to tokens of two records. Value agreement between two
records with a large time distance is less rewarded by a weight less than 1; value disagreement
between two records with a large time distance is less penalized by a weight less than 1.
Suppose the weight w,,-(At = 5) of value agreement over 5 years is .9, and the weight
wgis(At) of value disagreement over 5 years is .2. Thus temporal Jaccard similarity between
records x and y is computed as

G494 940

= {9
S9+94+94+9+.2+.2

Given the similarity threshold # = .8, record pair (z,y) should not be pruned by positional
filtering algorithm.

In this project, the student is to refine the positional filtering algorithm for temporal Jaccard
similarity, i.e., the refined positional filtering algorithm is supposed to estimate a correct upper
bound of temporal Jaccard similarity. The results will be evaluated on a set of DBLP data.
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1. Understand Jaccard similarity, positional filtering in similarity join [3] and temporal decay
model for temporal similarity [2, 1].

2. Implement decay functions using sampled DBLP data set.

3. Given a similarity threshold 0, refine positional filtering algorithm such that each record
pair pruned by the algorithm has a temporal Jaccard similarity less than 4.

4. Implement the refined algorithm on a set of DBLP data and verify the results.
5. Write thesis (approximately 50 pages).

6. Present the results at group meeting (maximal 25 min).
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