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Named Entity Disambiguation

What 1s the average gas
? mileage of a Lincoln?
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Up to 29 MPGon
highway

“Lincoln”

- Abraham Lincoln
Lincoln Motor

from: http://ai.stanford.edu/blog/bootleg/
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Motivation

Why Minimalist Disambiguation?

* NED models are often very large

-
 Examples: DBpedla S‘ﬁ@ﬁrfgﬁi

* Spotlight (statistical, multilingual) |

up to 2 GB (English model) > MGENRE
* mMGENRE (neural, multilingual)

11 GB
 BootLeg (neural, SoTA)

5GB

 Compressed sizes! Larger in practice
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Motivation

Why Minimalist Disambiguation?
 Tune models per use-case &
language
* Aim for distribution head or tail?
Most important domains?

« Simplifying assumptions?
* Training data determines strategy

« Data Size & Quality

* Small models:
flexible & sustainable

& Wikipedia en

VRIJE
UNIVERSITEIT
AMSTERDAM

VU

@ Wikipedia de

B ey

1i3M | 215M | 28 M

@ Wikipedia es

= i i

1.5M 140 M

Wiklpedla ru

y~y V

721 k 120 M

@  Wikipedia it

2

547k | 1256 M 1.8 M

Wikipedia ja

et il

704 k 92 M 1.4 M

@  Wikipedia pt

Wy

641 k 59 M

@  Wikipedia zh

| s

73 M

479 k

Wikipedia pI

=y~

302 k 65 M 1.6 M

Wikipedia nI

b 8

313 k 60 M 21 M

@  Wikipedia ar

| _L _d

59 M

465 k

Users / edits / articles



Benno Kruit - Minimalist Entity Disambiguation for Mid-Resource Languages VU @? UNIVERSITENT

AMSTERDAM

Observations

on benchmark data

e Mewsli-9: articles from WikiNews

* 58,717 non-parallel articles | -
from 2010-2019 (written by " g W
volunteers)

* Automatic annotations
hyperlinks to Wikipedia (any |
ariacs WIKIT

9 Languages
Japanese, German, Spanish,
Arabic, Serbian, Turkish,
Persian, Tamil, Erglish Dutch

(due to focus on mid-resource languages)
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Observations

on benchmark data
Frequency In training

e Train = Wikipedia M 10°-10° W 10%-10°
Test = Mewsli-9 W 10%-10° W@ 10'-10°
MW 10%-10* M 10°-10°

e “mention” = name-entity pair
Arabic

- How often do mentions Dutch -
in the test data occur in German-
training’? Japanese I

Persian- 1 I ——

* Mostly 10 - 10.000 times Serbian-

- ish- I
e Long tail has lots of data Spanish
Tamil -
 Mid-resource: Turk|sh_
enough data to train on! 000 025 050 075  1.00

Proportion of test mentions
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Observations

on benchmark data

* Training rank of test mention
* e.g. “london” —

1. London_(UK) Arabic J'm Unambig. IR
2. London_(Canada) Duch = Top U

B Shadow
German . ..

(etC) -I- Unseen
unseen: Jane_London  Japanese] . g nmed B
Persian- OIS .

* Narrow bound of shadowed  servian N
mentions — this is the task -
 Stemming: (/////)

* |nflections differ per
language

* More ambiguous
& more seen

Proportion of test mentions
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Approach

for minimalist NED

 Collect & filter candidates
e Clean with heuristics
 Use top % of mentions

* Trade-off:
Simplicity vs. accuracy

» Different per language

 Top 25% —
55-85% recall

* Fallback to most frequent
entity

AMSTERDAM

Arabic
Dutch
— German
— Japanese

Persian
Serbian
Spanish
Tamil
Turkish

| | |
0.00 0.25 0.50 0.75 1.00
Quantile of most frequent mentions selected
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Approach

for minimalist NED

* Logistic Regression

on Bag-of-Words features hash
. _ context + name = entity function hashes

* Feature Hashing: Vowpal Wabbit o
“uk” + “london” = Q84 =
* Trade-off: "
Space/speed vs. accuracy “uk” + “london” = Q92561 O§

» Collisions = regularization “ca” + “london” = Q84 04

05

e (Features * Entities) matrix “ca” + “london” = Q92561 :

] 15

Fixed size parameter space
+ variable collision rate

 Hyperparameter: Number of Bits
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Evaluation

AMSTERDAM

per setting on all languages

Upper Top-100% Quantile Model Top-50% Quantile Model Top-25% Quantile Model
bound | 1 1
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16 20 24 28 16 20 24 28 16 20 24 28 Hash Bits
1MB 16MB 256MB 4GB 1MB 16MB 256MB 4GB 1MB 16MB 256MB 4GB Model Size

* Strong diminishing returns on model size

« Smaller mode
 Stemming he

s with quantile-based candidate selection

pPs some languages, but mixed effects overall
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Evaluation

per language

Baseline Best Modelyys Upper Bound
Arabic 87 .8228/.8928 93/91
Dutch .63 1728 /.T82s8 .84 /.83
German .80 .8428/.8528 90/88
Japanese .80 812g/.8328 91/.89
Persian .85 8825 /.8844 .91/.90
Serbian .76 8328 /.8028 .89/.83
Spanish .71 7828 /.8128 .89/.88
Tamil .61 7524 /.6324 77/.64
Turkish .80 8028 /.8125 91/.87

F1 score (stemmed / unstemmed)

* Reasonable performance, but clear room for improvement
* Optimal parameters are different per language: tuning!
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Explanation

of model parameters

Utrecht_(stad) U’Elr.Z%ht | ‘ , provincie cgflgd6erij nedg.rglasnds binr(l)c.egstad mg.sggm
e (oo ) T v somnn v s
Utrecht_(Zuid-Afrika) b ~" - rottetc(i)?g;mers cz)gg type re%lﬁek _ oi.S34
Universiteit_Utrecht uni\(/)c?erss5iteit univ%r.s6i';eiten hglrr Fi'git; ge[rg)?z?te
FC_Utrecht voIksverte_goc-j\z\évoordiging ?Iobzz( _.%r.?glig 028 roel?gfj?’s;oon

 Useful for “data debugging”
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Minimalist Entity Disambiguation for Mid-Resource Languages

* How much do we need?

o Simple features: ~256 MB model

o ... but probably we need better
features

* How much can we leverage?
o Entity features?
o Better filters / combinations?

* | anguage differences
o |[nflection matters

Future Work

e Robustness evaluation

* (Contextual / Hash) Word
Embeddings

e Feature Selection

Code & Data
http://github.com/bennokr/miniNED

Benno Kruit (b.b.kruit@vu.nl)
Thank you!
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