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BSc Thesis
Topic: Learning Value Evolution on Real-world Temporal Data

Many data sets contain temporal records over a long period of time; each record is associated
with a time stamp and describes some aspects of a real- world entity at that particular time
(e.g., author information in DBLP'). In such cases, we often wish to know the history of an
entity and so be able to enable interesting longitudinal data analysis. For example, DBLP lists
research papers over many decades; DBLP users may wish to find authors by name, find the
publication history and affiliation of an author, find her research topics over time, and so on.

A major challenges for enabling such search and exploration is to identify records that describe
the same real-world entity over a long period of time; only with such an integrated view, we
will be able to trace the history of that entity and collect statistics over time. However, linking
temporal records is by no means easy. First, entities can evolve over time, thus, 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. We illustrate the challenges by the following example.

ExaMpLE 1. Consider records that describe paper authors in Table 1; each record is derived
from a publication record at DBLP. These records describe 3 real-world persons: r; describes
Ei: Xin Dong, who was at R. Polytechnic in 1991; ro — rs describe E»: Xin Luna Dong, who
moved from Univ of Washington to AT&T Labs; r; — 5 describe E,: Dong Xin, who moved
from Univ of lllinois to Microsoft Research.

The key to correctly link records in Example 1 is to understand how values of real-world entities
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Table 1: Records from DBLP.
ID name affiliation co-authors year
r] Xin Dong R. Polytechnic Institute Wozny 1991
T2 Xin Dong Univ of Washington Halevy, Tatarinov | 2004
T3 Xin Dong Univ of Washington Halevy 2005
rg | Xin Luna Dong Univ of Washington Halevy, Yu 2007
rs | XinLuna Dong | AT&T Labs-Research | Das Sarma, Halevy | 2009
r¢ | XinlLunaDong | AT&T Labs-Research Naumann 2010
r7 Dong Xin Univ of lllinois Han, Wah 2004
T3 Dong Xin Univ of lllinois Wah 2007
T9 Dong Xin Microsoft Research Wu, Han 2008
T10 Dong Xin Univ of lllinois Ling, He 2009
11 Dong Xin Microsoft Research Chaudhuri, Ganti 2009
T2 Dong Xin Microsoft Research Ganti 2010

evolve over time. For instance, we should be able to answer the following questions. (1)
What is the probability that Xin Luna Dong moved to another affiliation after 5 years in Univ.
of Washington? (2) What is the probability that two records, e.g. r, and r, with the same
name Xin Dong and a time gap of 13 years, refer to the same author? Answers to the above
questions are captured by decay patterns of real-world entities [3].

Within this project, the student should be able to compute affiliation decay patterns on sampled
publication data from DBLP, where we know the ground truth of underlying authors. Specif-
ically, the patterns covers two aspects: (1) the probability of an author changing affiliations
within a given time distance; (2) the probability of different authors sharing the same affiliation
within a given time distance.

Tasks

1. Understand time decay model and string similarity computation approaches in the liter-
ature [1, 2, 3].

2. Develop the proposed algorithms in [3] to learn time decay patterns, including disagree-
ment decay and agreement decay.

3. Implement the decay-learning algorithms on affiliation attribute of 2000 sampled paper
records from DBLP.

4. Write thesis (approximately 50 pages).

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