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Extracting Life Trajectories from Wikipedia

Ying Zhang*, Xiaofeng Li*, Zhaoyang Liu, and Haipeng Zhangt
FH* FEAF B, KiGmt

ShanghaiTech University
EEARKF

June 24, 2025

ek al
& Our Recent Work




PR LT

ShanghaiTech University

Motivation

« Life trajectories of notable individuals have crucial implications

FIGURE 2. Results of Testing the Effect Duration Year: 1800 CE
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Motivation

« Life trajectories of notable individuals have crucial implications
 Trajectory data is scarce in terms of volume, density, and inter-person
Interactions
« Usually <10 k footprints on record
« Only a few-dozen trajectory types

Q Intermediate points unlock network-level analysis
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Motivation

« Life trajectories of notahla indivuiduale-haye crucial implications

i : A O : :
« Trajectory data is sca %f*’ - 8\ g density, and inter-person
interactions o O i
W
. 3
Usually <10 k foc S
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« Only a few-dozer o
i . WIKIPEDIA |
Q Intermediate poil  The Free Encyclopedia A€l analysis

« Wikipedia has millions of biography pages, with abundant trajectory

information
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Problem Statement

« Life trajectory is consisted of three elements (Person, Time Location)
« Formulation: Given the context, extract life trajectories by classifying

the relevant triplets

BIO

_ Bob Hayes represented the USA in (Bob, 1964, Tokyo) V

—— . the 1964 Summer Olympics in Tokyo.
e Qag _ o
& b e Janusz Symonides was born in Brest in ) x
—— ) 1938 and graduated from high school in (Janusz, 1938, Torun)
— "7 Torun.

Triplet: (PERSON TIME LOCATION)
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Challenges

« More than 35 types are observed in just 10 random biographies

 Total 1,930,519 biography pages on Wikipedia

« How to generalize to long-tail data?
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Similarity vs. Dissimilarity

Similar Pattern

(1)

Bob Hayes represente\d/the USA 1n the 1964
Summer Olympics in Tokyo. V

PERSON TIME LOCATION

Different Pattern

(4)

Bob Hayes represente\d/ the USA in the 1964
Summer Olympics in Tokyo. x

=

=)

2)

Mark Nichols stood }(Tr Canada 1n the 2022

Winter Olympics in Beijing. \/

(3)

Janusz Symonides was born in Brest in 1938

and graduated from high school in Torun.

More samples in the wild ...
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COSMOS

« Classification: Given (Person, Time Location)
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f . {t-.- p, @} - y Retrieve * // == B
- — ' CE Loss
. . . Triplet ¢ S — | —
« Use contrastive-learning to capture intra- [per time, loc] [ |
Y Hy —<Z L4 | SCL Loss
sample relation " BERT W ™
. . . [CLS](per, time, loc) w1, w2, ..., [SEP] BERT | » L D
« Use semi-supervised learning to expand the Triplet £ Context ¢ J
| o
- s - hbert //J

training data during model training



Dataset

[ Representative ]

Sample 2,000 biography pages
|

\ 2 L 4
[ Target sentences ] | Target sentences ]
) 7
[ Extraction pipeline ] GET ammotahon ‘7‘\10
Generate approximately 150,000 triplets @ n=
[(person, time, location) J Yes
[ \ 4
Randomly select 6,840 samples [(pcrson, time, location) |
Y

[ Manually annotation \ self-verifeation
A A1

[ (person, time, location, True / False)J [(person, time, location, True)]

Manually recorrect Manually recorrect

N
Positive Negative Positive
samples samples samples
(2,210) (4,630) (1,738)
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ShanghaiTech University

Develop a preprocess tool to mine
candidate triplets

Construct a benchmark dataset

« Representative -> Accuracy

« Regular -> Coverage



Experimental Result

« Compared to seven baselines

COSMOS achieves
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COSMOS exhibits

better generalization ability

the best
overall performance

Representative

Representative

Representative, Regular

Acc (%) P (%) R (%) F1 (%) Acc (%) P (%) R (%) F1 (%) R (%) R (%) Avg-R (std)

GPT-3.5 | 63.99 56.53 95.12* 7091 55.00 41.48 91.39* 57.06 100.00* 92.33* 0.9126 £ 0.0716
LR (TFIDF)| 74.47 75.45 66.24 70.55| 75.67 62.62 63.64 63.13 69.64 44.52 0.4262 + 0.1751
CeleTrip | 82.55 81.77 80.05 8090 81.31 70.26 74.33 72.24 87.54 60.94 0.5614 +0.2351
Bi-LSTM | 84.38 81.38 85.77 83.52| 81.94 69.66 79.37 74.20 94.16 75.18 0.7549 + 0.2031
CNN 84.42 8491 80.55 82.67| 82.62 74.08 72.10 73.08 91.63 63.50 0.6344 + 0.2111
BERT 84.65 80.10 88.80 84.23 | 82.08 68.39 84.12 75.44 94.94 81.02 0.8304 +0.1398
RoBERTa | 86.09 82.88 83.04 85.383 | 83.68 71.94 82.19 76.73 95.71 77.00 0.7389 +0.1583
COSMOS | 86.79 84.41 87.54 85.95| 84.61 74.08 81.45 77.59 95.52 82.11 0.8169 + 0.0906
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« From experiments to practice

« From 1,930,519 biographies to 5,017,984 life trajectory triplets

Datasets: z JJYDXFS LifeTrajectory _5M ™

Text Formats: 2= c¢sv Language

& English

+ Dataset card &= Data Studio Files and versions
B Dataset Viewer
Split (1)
train - 5.02M rows v
sample_souxrce person time
string ¥ hs string [engti string

B
[ ]

i .

|
* R

Johann Nepomuk wvon
Ringseis

Johann Nepomuk von

Ringseis Ludwig 1816
JohannlNepomuk von - 1816
Ringseis

Johann Nepomuk von i 1§18

Ringseis

Johann Nepomuk von Ringseis 16 May 1785

2 like
1IM-10M bra = Datasets [ pandas & Croissant +1 License: & mit
2 Community £ Settings
. a it
arquet | ¢t AP Embed @ DataStudio Dawmoscs Bt mont)
<> Use this dataset 2 Editdataset card
location file
string - lengths 246 MB

L

122 MB 5,017,984

Schwarzhofen
Munich
Vienna

Isarkreis
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Life Trajectory of Historians

« 20,786 trajectory triplets of 8,272 historians
« Types: born / die / move / study / teach / marry / graduate / work ...

== H. Bruce Franklin
== Karl Theodor Keim
==# John Henry Brown

Ambherst

9
— 9(7)‘955 967, work
@, * ) NerdfiEyoN " graduation
9 Stanford University Pike County 195(,,- Brooklyn
1845, migration R Borul
Texas Duke University Gieflen

0 1873
France glﬁ‘C?onork

= Tiibingen

1975, work

Mexico

Individual-level Trajectory Visualization

. American Historian
@ British Historian
(O Russian Historian
1910 1920 &
@
1950 1960 1970 1980 O
o ®
@ ()
1990 2000 (@ 2010 2020 ©

Group-level Trajectory Interaction
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Summary

* Propose a task of life trajectory extraction, and our

framework, COSMOS, for this task

« Release our labeled dataset, million-level extracted

trajectories and open-source our framework
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