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Dynamics of the Writing Process

Keystroke logs: recordings of the writing process executed through a
keyboard using dedicated software (Leijten and Van Waes, 2006;
Strémgqvist and Malmsten, 1998; Carl, 2012)

o Character additions, deletions, substitutions

o Behavioural information (pause length, production speed)

o — Study of writing itself and of underlying cognitive processes
Linguistic annotation?

o Auvailable for English and Dutch as part of Inputlog (Leijten et al.,
2015)

o Remains rare, typically POS-tagging (Serbina et al., 2015; Carl
et al., 2011)

o Highly relevant, cf. (Serbina et al., 2017)
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Pro-TEXT Project: Scope and Goals

Pro-TEXT: linguistic analysis of the textualization process, i.e. the
real-time progressive construction of a text

o Funded by the French National Research Agency
(ANR-18-CE23-0024-01)
o Interdisciplinary project:
o psycholinguistic experiments: T. Olive, S. Bouriga, D. Chesnet,
C. Perret, J. Pylouster and C. Bordes (CERCA, Poitiers University)
o linguistic description: G. Cislaru, S. Fleury, F. Lefeuvre, D. Legallois,
A. Boyer, Q. Feltgen and A. Miletic (CLESTHIA, Paris 3 University);
C. Benzitoun and M. Dargnat (ATILF, Lorraine University);
S. Vandaele (University of Montreal)
o machine learning modelling: G. Cabanes, T. Charnois, N. Grozavu,
J. Le Roux, P. Rastin, N. Rogovschi and N. Tomeh (LIPN, Paris 13
University)
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— Produce a corpus suitable for this type of research
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Pro-TEXT Corpus

Collected Pro-TEXT Corpus:

Subcorpus Texts Words Writers Genre

Academic 26 70464 MA students mini-thesis in linguis-
tics

Professional 10 34504 social workers reports on child protec-
tion

Experimental 165 63533 BA students essays on different sub-
jects

Children 183 20306 pupils (3-6'™ grade) narrative texts and es-
says

Translation 38 13682 BA students EN-FR translation of

medical texts and orig-
inal texts in FR
Total 422 202489 - -

Recorded using Inputlog (Leijten and Van Waes, 2006) and
Scriptlog (Strémqvist and Malmsten, 1998)
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General Annotation Principles

Goal: maximize the utility of the corpus while respecting time constraints

(*]

French Treebank tagsets (POS tags and dependency
syntax) (Candito et al., 2009)

Using automatic pre-annotation to facilitate work of human
annotators
Manual validation to ensure annotation quality
Agile annotation (Voormann and Gut, 2008) to ensure manual
annotation coherence
Annotating all produced content (not only final texts)

o — intermediate versions of each text
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Intermediate Versions of a Text
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Annotation Workflow
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Data Formats

Annotated intermediate versions:
o CoNLL format:

#text_version_id=6
#sentence_id=1

1 cr ce cLs cLs _ 2 suj_impers _ 1=C__True|2="__True|
2 etait étre v P _ ] root _ 3=e __True|5=a__True|6=1__True|7=t__True
3 en en P _ - 2 p_obj 9=e _ True|
4 décembre décembre NC NC _ prep 12=d__True|13=é__True|14=c__True|1
5 je je cLs AD3J _ 0 x _ 21=j_ True|22=e_ True|
212 connaisser _ VINF VINF ] _ __True|25=0__True|26=n__True|27=n__Tru
7 ce ce DET DET _ 8 det - _ True|
8 gargon gargon NC NC _ ] X _ 38=g__True|3 __True|4@=r__True|41l=¢__True|4 _
9 depuls depuis P P - 0 x - 45=d__True|46=e_ True|47=p_ True|48=u_ True|49=i_
10 la le DET DET _ 11 det _ 52=1__True|53=a__True|
11 marenelle maternelle NC AD3J _ ) prep  _ 55=m__True|56=a_ True|57=r__True|5
12 il il cLs LS _ ] X _ 65=1__True|6 __True|
213 etea  _ ADV ADV 0 _ - 68=e_ True|69=t_ False|70=e_ False|71=a_ False|
#text_version_id=1
#sentence_id=1
1 cr ce cLs cLs _ 2 _ 1=C__True|2="__True|

etait étre v P _ ] 3=e__True|4=t__True| __True|6=1__True|7=t__True
3 en en 3 _ - 2 9=e__True|10=n__True|
4 décembre décembre NC NC prep 12=d__True|13=¢_ True|l4=c__True|l
5 je je cLs AD3J _ o 21=j__True|22=e_ True|
212 connaisser _ VINF VINF _ True|25=0__True|26=n__True|27=n__Trt
7 ce ce DET DET - 8 35=c, TFUE\SS e__
8 garcon gargon NC NC _ [
9 depuis depuis P P - [
10 la le DET DET - 11 52=1__True|s3:
11 marenelle maternelle NC AD3J prep 55=m__True|56=a__True|57=r__True|5
12 il il cLs cLS _ ] 65=1, True\ﬁﬁ 1__True|
214 e ADV ADV ] 68=e__True|
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Data Formats

Annotated database:
o database-like CSV format:

n_event st lend_tme_pause event pos doc_ien op fype_op _chariD oken ke femma govemor funcion_ charstaws kensias _sentence_id
3 Tadong 1asger ¢ 0" 0 tkeytoad 11 = l0-C11-0 T-cel0-celi= olo-zi=2 Aosul mperstThue B
2 1e% 16l 169" 11 ke 10111112 1-CI0-C110 1-56l0~ EE
3 146641 L4719 206 2 2 lkeyboan 2021122 1-st =
& s ecose 2030 33 Tkeyboun
S 1a7sEs 121 Sa T Tkt
o 1475 oz 1561 55 Lkeyboan
7 1a7004 17982 200t 66 Lkeyboant
o 10832 14497 390, 77 lkeyborn
o 150068 150093 23716 o 8 lkeybouu
10 151102 51106 109m 9 o ikeyboud
1 Ism s us. 10 10 lkeybor
1218178 lsies a1 11 lkeyboa
13 1e60 16302 1086 12 12 ikeyboud
15w s sze 13 1 lkeyoa
15 15739 s e 14 1 lkeyboad
16 Gsass 154612 som 15 15 ikeyboud
T IsTes 10 b 1 1o lkeyborn
18 150200 lse2es 20r 17 17 ikeyboud
10 158419 lsas1 1566 15 15 ikeyboud
159121 159246 640 19 18 lkeyboars
21 165345 165470 6089} 2 20 lkerbout
7 imen lo0 1e 2 21 lkeyvow
7 ieem 0w 8. 2 2 a
50 1ee250 lteass 218e 25 25 ikeyboud
7 o019 looe d0so 20 26 lkeyvow “60-212)1- comnanei0s 1-VIO-VINF[E 1-VI0-VIN
2 1o0%2 loms 20n 25 25 lkeyboa 21511 = Vo
7 is7sta 167692 S8 26 26 ikeyboard 27 1-60-210[1o 1 = SVio-VINF[2 1-vi0
W oo ez wza 21 21 lkeyvor 2121100 1 = EViE o-viNE
29 160008 10049 o1 28 28 lkeyboa 215110 1 = -
S0 170275 17038 1326 29 29 ikeybourd elo-210/1-> 1~ = Vo o=V
o 1mst 1025 3 30 lkeybowd  31--60-21ziis E Evie \o-viNe
2 iies dmser xoe 31 31 ikeyboad
% mies AT 16 2 %2 ikeyeud I
% mes ez 1. B % lkyowd 3me i 9
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Annotated Final Texts:

Subcorpus Texts Sentences Tokens Tok/sent Lemmas Types
Children 120 440 11873 27.0 1171 224
Experimental 15 149 5719 38.4 1024 1428
Translation 10 149 3675 247 626 887
Academic 2 474 8879 18.7 1523 2013
Professional 0 0 0 0 0 0

TOTAL 147 1212 30146 24.9 3062 5184
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Annotated Intermediate Versions:

48 texts
Sentences Tokens Lemmas Types
Final texts 71 4319 632 1074
Intermediate versions 4621 128518 693 1767

Download from https://pro-text.huma-num.fr/ressources/ under
CC BY-NC-SA 4.0 license
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© Future Work
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Corpus annotation:
o Complete the annotation of intermediate versions
o Expand the annotation of the whole corpus: bootstrapping?

Corpus analysis:
o Linguistic profiling of writing bursts
o Relationship between linguistic structure and pauses

o Behaviour of syntactic dependencies with respect to behavioural
factors

o Modelling interactions between behavioural and linguistic
information using machine learning techniques
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