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Phrase Detectives: Understanding Language With Games
DALI End of Project Summary — Sept 2021

Jon Chamberlain



%ddict\ive Games
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By age 21, the average American hasspepi
10,000 houré playing video games, =

equivalent to five years of working a full-time job.
Marc Prensky, CEO and founder Games2train.com
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Games with a Purpose
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The ESP Game

200,000 players, 50 million labels
in 2 months

Purchased by Google to improve
image labelling of search results

Luis von Ahn, co-founder of Captcha and Duolingo




Phrase Detectives

Players annotate linguistic
features of a text

Players also validate the
opinions of other players

Tested methods of player
motivation using game
elements and prizes

Developed methods to Poesio, M., Chamberlain, J., Kruschwitz, U.,
minimise cheating and poor gobald.o, L.., ar.1<.3| -Ducceschif L. .(2013). Phrase
etectives: Utilizing collective intelligence for
performance internet-scale language resource creation. ACM
Transactions on Interactive Intelligent Systems,
3(1):1-44.



Phrase Detectives

Live for over 14 years
1.1M words in the game

598 docs completed
= 430k words

Over 5.2M decisions
61.3k players

11k human hours of work
= 460 days!

Logout 5

The Mysterious Buddhist
Robe (Rev. J. M wan)

Resume case |

Player HQ

Home at last

After a busy day solving cases you
an put your feet up and have a cup
of coffee...

«..wait, is that the phone ringing?

‘You've been assigned a new case.
Let's get to work!

The Mysterious Buddhist Robe (Rev. J.
gowan)

' Generate a new case

W Go head-to-head! Instructions [

Read the FAQ &

Tip: Your email address

You have:

1 livio.robaldo

magoogy
Wellington
2 KULIKOV

Sept 2018

564 documents

completed
For next level: . The

400000

v s The Horror of
the Heights (Arthur Conan
Doyle) by Wellington

_March 2018

Phrase Detectives




Phrase Detectives corpus v2.0

2 I 2 3 5 I 664 J u d g m e n ts fro m Docs  Tokens Markables
1958 P | ayers of which: Gutenberg 5 7536 1947 (1392)
! _ Wikipedia 35 15287 3957 (1355)
£a GNOME 5 989 274 (96)
Subtotal 45 23812 6178 (2843)
1,358,559 annotations and Gutenberg 145 158739
Wikipedia 350 218308
1 1 e Other 2 7294
8671844 Valldatlons’ Sul:ll:.:[lnl 497 384341

Total 542 408153 107971 (49990)

20.6 judgments per markable

Compared to:
. Poesio, M., Chamberlain, J., Paun, S.,
600K Judgments fOI" Kruschwitz, U., and Yu, J. (2019 forthcoming).

Ontonotes (~3 per markable) "A Crowdsourced Corpus of Multiple
. Judgments and Disagreement on Anaphoric
10M JUdgmentS for PRECO Interpretation.” In Proceedings of NAACL-HLT

(a|SO ~3 per markab|e) 2019, Minneapolis. Association for
Computational Linguistics.



Data Quality: An Initial Investigation

Quality (majority voting) is __ GNn(9) W2n(ish) G2n(57)
. - 99.0% 85.7%
high compared to experts 032%  848%  91.6%

- 100%

72.7%

Can be improved with filtering

GN
e2 e39181
Markables 264 61
Agreement | 93.9%  85.2% 81.8%  96.8%

Kappa & 0.86 ).56 .92 0.52
;"\'T.j_'_ijr_-.,*}'{'-'j];,;. E41TL l b 2. l -3

sd(2.0) sd(1.6)

Agreement between experts and the majority-voted answer from players



Class Difficulty and Distribution

Contextual difficulty

Readability and document

length do not impact

accuracy.

. e Accuracy of crowd based on class

Interpretation difficulty

A DN markables are common
and easy to identify.

A DO are less common and
harder to identitfy.

A NR rare but easy to identify.

A PR uncommon and difficult T

to identify.



