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« Discourse coherence

« Theoretical and empirical studies & applications

« What about Arabic?

« Collection methodology of discourse connectives and relations
« Discourse annotation tool & annotation guidelines

« Discourse corpus distribution

« Usages of Leeds Arabic Discourse Treebank

Workshop on Arabic Corpus Linguistics, Lancaster University



Discourse coherence

UNIVERSITY OF LEED

= Discourse relations play a critical role in making a coherent text/dialogue

= beside other cohesion devices such as reference, substitution and
ellipsis (Halliday & Hasan 1976)

* Discourse relations are intentional or informational/semantic relations

* Informational/semantic relations such as CONTRAST, CAUSE,
CONDITIONAL, TEMPORAL, etc. between abstract entities of facts,
beliefs, eventualities, etc. called Abstract Objects (AOs) (Asher, 1993).
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Discourse Structure Studies

* Discourse Structure Theories and relations taxonomies
» Intentional Discourse Model — G&S (Grosz and Sidner 1986).

» Linguistic Discourse Model -LDM (Polanyi 1998)

* Rhetorical Structure Theory- RST (Mann and Thompson 1988)

« Segmented Discourse Representation Theory — SDRT (Asher and Lascarides 2003)
» Discourse GraphBank by Wolf and Gibson (Wolf and Gibson 2005)

» Discourse Lexicalized TAG (Webber, Joshi, Stone, Knott)

« Empirical Studies (corpus-based study)
» RST Discourse Treebank (Carlson and Marcu. 2001)
« PDTB - Penn Discourse Treebank (2008)
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Discourse Relations

Wﬂ—w

cunhall ) cad a1 Lata S 281 du jaal) ) daal Ak ol
Ahmad did not go to the school. He was tired. Instead, he went to the doctor

Discourse Relations:
Contrast relation is signalled using the explicit discourse connective: Instead
Cause relation is inferred from the context -> implicit discourse connective (because)

Workshop on Arabic Corpus Linguistics, Lancaster University



Applications
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 Machine Translation Condition Eng Arabic
Relations - PDTB Conn. Connectives
General Al 2 - s b
- | Unreal_Past 5
- | Factual_Past if Ja
- | Unreal_Present phle -3 - Ja i
- | Factual_Present phle - N -da 4
« Text Summarization
P Clalaiay) jaiud dl.xd\d.uuuhﬁ ) A B A Y da oY) () 9o i i

The nations of the Middle East crisis in the stability of security. For example,

protests continue in
) i) Jga ) Gl ) L) <ol patal) cuaia) g ciualll oull) codd) (a aly g (el

Yemen, and the Libyan people being bombed. Demonstrations are also extended
to Bahrain one of Arabic Gulf countries.
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Machine Translation Condition

- | Unreal Present

- | Factual Present

Eng Arabic
Relations - PDTB Conn. Connectives
- | General Al 2 - s b
- | Unreal Past 3l
- | Factual_Past if Ja

Aale 13 s b

Arle - 13 s

Text Summarization

R R | Y )Rl A A Y da g (A g (e
The nations of the Middle East crisis in the stability of security.

(o oad) dAl) Jgd aa) sl ) L) &) palaal) Guatal g cialll ol cadid) (i 2ty g el
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Applications

« Question- answering and information extraction systems
« Speech recognition

« Text Generation

e [Essay scoring

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse studies for Arabic

Arabic 1)

No comprehensive list of discourse connectives
No standard definitions of discourse relations
No large scale studies of discourse structure

No discourse annotation tools

No discourse annotated corpora

NO machine learning algorithms for recognizing discourse relations




Our StUdY- . UNIVERSITY OF LEED

Arabic

Comprehensive list of discourse connectives

/ Standard definitions of discourse relations for Arabic

<

Discourse annotation guidelines

Discourse annotation tools for Arabic/English

< <

LADTB — discourse annotated Arabic Treebank

First machine learning algorithms for recognizing discourse relations

g.\‘ \\
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Human —
) Leeds Arabic DTB
Annotation

Human Annotaton

Annotation guidelines

&
List of DCs Pilot Large Scale
\_//_ ma .
Annotation Annotation

Only Explicitly signalled discourse relations
«  76% of sentences starting with potential connective (537 files of ATB Partl)

Based on similar principles as PDTB scheme (Prasad, Dinesh et al. 2008)
*  Theory-neutral
«  More flexibility & reliability with a fine-grained hierarchical structure of discourse relations

. ¥es€(e_dhpractically for English and adapted recently for Chinese, Hindi and
urkis

Workshop on Arabic Corpus Linguistics, Lancaster University
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LFxplicit Relations
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Collection of Discourse Connectives

Equivalent DC in
English (PDTBv.2)

Arabic References

UNIVERSITY OF LEED

Manual analysis of 10

articles from the Manual analysis of 50
internet ATB files
) List of -
............. > DC. POS
ATB

\ 4

Extracting all possible DC
with the same POS

i Adding some
List of 107 DC & modified forms <— DCs during

16/04/20
11

|
|
|
i the Pilot :
. annotation
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Collection of Discourse Connectives

UNIVERSITY OF LEEDS

107 potential discourse connectives in a word cloud generated by www.wordle.net

EndmAl.Le .
IthAI L AlAY!
Tl Ql)“ihwg}?{‘;‘;é dAhtlhk%\ IPL.J)'mth kAnol-gUs
fy mALQ..s]:mwmA'u < fyHyn . :_7_ A Y (ox AE’p“ﬁ"‘f’i‘-"H Aw |

IAnay TS HAL - HDIAEN 32 | A bE s TV ASE

bAIADAfpAIY dm,\_,f,xm ElYAlnqu a2 Lefhth A Alsbb_ 114 Alr)nﬁw?
ElYAlEmwmg - de IJXtAmAL! Jpa doemy

kdlyl.u-xf f htlh\l\ AcliNI- |
lky S . yhthhATAVNA, 5Y)-0 - SADATPALY H nhALE_.:-
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AlAmAb\'
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Annotatton Scheme UNIVERSITY OF LEED

The guidelines provide details about:

* What are Discourse Connectives?
Connectives Types and grammatical categories

« Arguments representing AOs
Types, orders and what can not be arguments

* Discourse Relations
Definitions and examples

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Connectives: Types

Simple connectives

— Ex:‘0¥ because, Laxx after ' s> and , ‘ol e fn contrast. J i as result of € g
s AP besides

Paired Connectives
—  Ex:é.di. BV if.. Then, ‘.28 although.. , ‘... &l

Modified connectives
— Ex: ‘¥ Adeven if, ‘L’ after, “ L&/ 4’ and also

Combined connectives
— Ex: ‘@ ¥/’except after, <</ s”and but

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Connectives: Syntactic Categories
UNIVERSITY OF LEED

»  Coordinating Conjunctions

«  Subordinating Conjunctions
—  Simple
—  Paired

*  Adverbs & prepositional phrases
—  Ex: ‘<ld/therefore - < Julb‘/consequently - ‘s’ /because of

*  Prepositions * new for Arabic *
—  Ex: ‘@’ by/of/using - ‘J’ /I/to/due to - ‘¢!’ /~grA/because of

. Nouns: * new for Arabic *
- ‘4’ /bgyp/desire — ‘x’/byd/

Workshop on Arabic Corpus Linguistics, Lancaster University
16/04/20
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Arguments

XXXX Arg2 XXxx XXXX Argl xxxx
11 1
- Verbal Phrase -Verbal Phrase
- Verb Ellipsis -Verb Ellipsis
- Equational Phrases *new for Arabic* - Equational Phrases
- AlmaSdar *new for Arabic* - AlmaSdar
- Anaphora (referring to AO) - Anaphora (referring to AO)

Workshop on Arabic Corpus Linguistics, Lancaster University
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Arguments

Text span Text span

+ I
-Simple verbs -Simple verbs
- Nouns - Nouns
-Noun-prepositional phrase -Noun-prepositional phrase
-Adjectives -Adjectives
-Prepositional phrase -Prepositional phrase
- Adverbs - Adverbs
-Relative clauses -Relative clauses
-Attribution -Attribution

Workshop on Arabic Corpus Linguistics, Lancaster University
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Arguments

O Adjacent and non-adjacent arguments
O Flexible order

XXXXX Arg2 XXxxx DC XXXX Argl xxxxx
XXXXX Argl XXXXx XXXX Arg2 XXXXX DC
XXXX Argl xxxxx DCP2 XXXX Arg2 XxXxxx DC
XXXXXXXX XXX Arg2 XXXXX DC XXXXX Argl xxx

Workshop on Arabic Corpus Linguistics, Lancaster University
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Al-maSdar or verbal nouns

« Al-masdar is a noun forming an action denoted by a corresponding verb
such as J s s/arrival from the verb J—=/to arrive
and 4 s.s«/attempt from the verb Jsts/to try

« The common morphological patterns of al-MaSdar are around 60 patterns
In major Arabic grammar

« MaSdar nouns do not fit on one grammatical category in English

MaSdar Morph. pattern English gloss
CENE Allad swimming
el Jnsil reflection
do i Alads experiment
TN J=d war

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations - Senses

o 17 discourse relations

EXPANSION CONTINGENCY
—— Exemplification —— Condition
—— Reformmulation —— Cause
) —— Reason
— Exception i
—— Non-Pragmatic
— Altemative g
. . — Pragmatic
— Disjunctive
— Result
— Conjunctive — Non-Pragmatic
— Background — Pragmatic
— Conjunction — Pragmatic Condition
TEMPORAL COMPARISON
—— Asynchronous — Contrast
— Synchronous — Similarity

Workshop on Arabic Corpus Linguistics, Lancaster University



Discourse Relations
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« TEMPORAL Relations

- “w ot . ué “ . .
Asynchronous 4z 5 4xia ) [ Synchronous 4:88) 5§ 4 ) }

Examples:

4 jLal) oylalyll gﬁ dLAERY cjladl) opuliaa s Joay &Jas//ﬁﬁg_a./w/qjﬁmuzﬂj/zﬁzﬁ/ﬁ]
{The international cultural exhibition was opened on Sunday with the arrival of all

cultural committees’ representatives in participating countries}

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations

« TEMPORAL Relations

[ Asynchronous 4z yi 4 ) } Synchronous 4l 53 4. 5

Examples:

il fJ9l128 (& cilgal gal) gy N Lol o] S (0" 88l D jhal] 210358 e Sy sl
She expressed a concern at the excessive use of force by Israel since starting of the

Workshop on Arabic CorpuGl%h§§s,oBr§£thm9§t(/ 28
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Discourse Relations

CONTINGENCY.Cause:

The situations in Argl and Arg2 are causally influenced and the two are not in a
conditional relation

« Reason 4w

— Pragmatic s

— Non-pragmatic _»itw
* Result daxs

— Pragmaticcs jls=

— Non-pragmatic _»itw

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations

CONTINGENCY.Cause. Reason. NonPragmatic

a3 a3 S iy o sanalf 5 4T usdod ol Lislasal ilgil) y sal] Ll sia] il
{Australia reached the final round of the Davis Cup Tennis Tournament because of her
progress against Brazil 3 — zero}

CONTINGENCY.Cause. Result. NonPragmatic

o) Aubuddll Alaal) [ gaal) dad @SSl 5 Gl 2 gl plais D0 agiv o Cppiahndi Do ddivad) J30/
"Odlaal) Jdo cpil giaall JB (e Blad) o )XeW™ Gl A cudl

Seven Palestinians, including three journalists were sent to the hospital on Saturaay.
(and) the Committee of Palestinian press photographers condemned on Saturday in
a statement: “vindictive attack by settlers on the journalists”

Workshop on Arabic Corpus Linguistics, Lancaster University



UNIVERSITY OF LEED

Discourse Relations

CONTINGENCY. Condition

Argl : TRUE Arg2: TRUE DC

{
Argl :FALSE Y — Arg2: FALSE DC

45l 01 saY) Cpua 28U 1) e L/ 0ey f_:,g,u»(aéléa.// 2yl

The evacuation of the crew will happen this afternoon if weather conditions improve

CONTINGENCY. Pragmatic Condition

Argl: TRUE,FALSE Arg2: TRUE DC

Argl: TRUE,FALSE Arg2: FALSE DC

If you get in the kitchen, there is a box of biscuit on the table

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations

COMPARISON. Contrast

Ahmad succeeded in the exam while his teacher expected him to fail

COMPARISON. Slmllarlty New for Arabic

a yaaiall alal) b Sl Jad LSl s sall o dall sllal A (sl ¢ gaa
The vice president voted for the Democratic Party as many people did last year

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations

« EXPANSION 32l yi.Y!

— Exemplification J:iall

— Alternative _uaill
 Disjunctive gzl
 Conjunctive & sl

— Exceptionsitiwy!

— Backgroundaalsll

— Reformulation 4¢luall 32l

— Conjunction

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Relations

EXPANSION. Background New for Arabic

uall @l By Gl S cla Y e o ll piloas U dlagl e Jof s Goall i s il e
5953 g 3heal) Dial (31 ad) Ay 4S5 4l a2 30 S12005 ale (3 adl

President George W. Bush, left Iraq with disappointing feeling for finding a political solution to
the terrorism war in Irag. (and gad) The war in Iraq began in 2005 after U.S. allegations
that Iraqg has intention of acquiring nuclear weapons

Workshop on Arabic Corpus Linguistics, Lancaster University
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Discourse Annotation Tool
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Agreement Studies UNIVERSITY OF LEED

« Taskl: Is Potential Connective a Discourse Connective?
« Task2: Do both annotators assign the same Discourse Relation?

« Task3: Do they agree on Argumentl and Argument2 spans?

Disagreement studies
Why? Who is correct? to which depth they agree?

Workshop on Arabic Corpus Linguistics, Lancaster University
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Disagreement cases

Taskl: Discourse Connective?

558 3 o J peanlly Tain Gl ) O a3 S ud )
A Sae a2 1ld
Israel believes Iran is to begin acquiring a nuclear capability for the purposes of military
Task2: Discourse Relation/Relations?

liaall jadS 84 Sael) Gleaadl] e 4l i Glaaa i
Dbeall La gy JNELY) 2 g3 (30 J2nd S

We will launch a fierce attack on military gatherings in occupied Kashmir
In order to make the Independence Day a day of destruction

{Temporal. Synchronous / Temporal. Asynchronous / Cause. Reason. NonPragmatic / Cause. Result.
NonPragmatic}

S IS ag Sl il 3 by ) e 8 ksl (= 8 e 15 Jae
They were unable to impose control over the events, as their goal network was hit early

{Cause.Reason.Pragmatic / Temporal. Asynchronous /Temporal. Synchronous}

Workshop on Arabic Corpus Linguistics, Lancaster University



Agreement Studies UNIVERSITY OF LEED

Task3: Argument boundaries?
...:.I !x‘ S.v.. 1967 (‘aLC 1 . . 2 Lj-,\s\y\ 1 ..!.. \ ‘;\j\ :\,ﬁJ..ﬂ\ U.Q.JSM S.u,. ~'.. . ~'E 5:~ -
The issue of the future of East Jerusalem, which Israel occupied and annexed in
1967, the future of the Palestinians

S Gl Lgia aii) il g oY) s 40 grall OVEEY) o )1 3 ASia HS) A
AV e S ) 53 s
It is the biggest transfer deal in the football history of Saudi Arabia so far, (and)

which benefited the team greatly to renew the contracts of famous other
players.

« Arg2 is more than one sentence:
wSall e a0 ) sa sus ) yin)
e Al 40 s Jiae e Gt g pinibal) da xbul) el G el & jlaa dag

General Somoza resigns from power
After fighting lasted five weeks against the Sandinistas, (and) killed around 40

thousand civilians

Workshop on Arabic Corpus Linguistics, Lancaster University



Agreement Studies

Driving to Gold Standard UNIVERSITY OF LEED

o Automatic correction:

— Simple technical disagreement such as inclusion of punctuations,
function words (¢Y/An) and attributions in the arguments

— Assigning Conjunction relations to s/w connective at Beginning of
Paragraph

Manual judgments by third expert of all disagreed instances of discourse
connectives, relations and arguments

Workshop on Arabic Corpus Linguistics, Lancaster University



Agreement Studies

All connectives

Observed agreement (conn)

Kappa (conn)
Observed agreement (rel)

Kappa (rel)

Excluding wa at BOP

Observed agreement (conn)
Kappa (conn)
Observed agreement (rel)

Kappa (rel)

95%

0.88

86%

0.8

94%

0.83

76%

o

UNIVERSITY OF LEED
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Agreement Studies

Argl Arg2

Exact match =1 2478 (42%) 4186 (76%)
Exact match =0 677 (12%) 4
Partial match 2386 (43%) 1351 (24%)

Average agr(annl,ann2) 78% 95%




Leeds Arabic Discourse Treebank

UNIVERSITY OF LEED

Files 534
Discourse connectives 6328
Distinct connectives 80
Distinct relations 17 (+ 38 combined)
Clitic connectives 4779 (76%)
Ambiguity in Discourse connectives Ambiguity in Discourse Relations

discourse vs. non-discourse usage

ambiguous in usage 46 Ambiguous- signalled by <=5conn 5

unambiguous in usage 34 Ambiguous- signalled by >5conn 11

Total connectives 80 unambiguous 1
Total relations 17

Workshop on Arabic Corpus Linguistics, Lancaster University



Leeds Arabic Discourse Treebank

UNIVERSITY OF LEED

Most frequent connectives in the LADTB

Connective # Rel Common relations Dis.Conn Non-conn Total

W_s 31 [{76%:EXPANSION.Conjunction(3070)}; 3999 (55%) [3376 (45%) 7375
{7%:EXPANSION.Reformulation(287)};
{4%:EXPANSION.Background(184)};
{3%:CONTINGENCY.Cause.Result.NonPragmatic(134)};

| Jd 4  |{93%:CONTINGENCY.Cause.Reason.NonPragmatic(437)}; 468 (11%) [3838 (89%) 4306
{5%:CONTINGENCY.Cause.Result.NonPragmatic(25)};
lkn_cS1 5 |{97%:COMPARISON.Contrast(198)}; 204 (98.5%) [3 (1.5%) 207
bEd_ = 7 |{51%:TEMPORAL.Asynchronous(100)}; 194 (62%) |121 (38%) 315
{39%:CONTINGENCY.Cause.Reason.NonPragmatic/TEMPORAL.Asynchro
nous(76)};
xIAl & 1 |{100%:TEMPORAL.Synchronous(102)} 102 (81%) [24 (19%) 126
f < 13  [{29%:CONTINGENCY.Cause.Result.NonPragmatic(29)}; 99 (6.5%) 1426 (93.5%) 1525

{20%:CONTINGENCY.Cause.Reason.NonPragmatic(20)};
{1%:CONTINGENCY.Cause.Reason.Pragmatic/EXPANSION.Background(1

)};
{1%:CONTINGENCY.Cause.Reason.NonPragmatic/EXPANSION.Exemplifig

ation(1)}

b « 4 [{89%:CONTINGENCY.Cause.Reason.NonPragmatic(86)}; 96 (2%0) 4072 (98%) 4168
{5%:TEMPORAL.Synchronous(5)};

qbl_J# 2 [{98%:TEMPORAL.Asynchronous(83)}; 84 (52%) |77 (48%) 161

An_oY 1 |{100%:CONTINGENCY.Cause.Reason.NonPragmatic(77)} 77 (73%) 29 (27%) 106
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LADTB v.1 will be distributed soon via LDC. The tool and
annotation scheme will be available online next month

Workshop on Arabic Corpus Linguistics, Lancaster University



LADTDB annotation Sample

UNIVERSITY OF LEEDS

74 #4#4#4# Explicit Conn ####4

1a; bEd

486..489; Sentence Seq:2; Token_ Seq:{19}; (1, 5, 0)

77  ##### FEATURES ####4#

PREP; Simple; TEMPORAL.Asynchronous

Zrgl conn_ Arg2

S0 ####4 ARGL ####4

51 410..484

32 Sentence Seq:2; Token Seq:{2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17}; (1, 0), (1, 1, o, Oy, (1, 1, 1, 0), (1, 1, 1, 1, 0}, (1, 1, 1, 1, 1), (1, 1, 1,
2y, (1, 2, 0), (1, 2, 1, »), (1, 3, Q0), (1, 4, O, O), (1, 4, O, 1, O), (1, 4, O, 2, O), (1, 4, O, 2, 1, O, O), (1, 4, 0O, 2, 1, 0O, 1, O), (1, 4, 0O,
2,1, 1, o), (1, 4, 0, 2, 1, 1, 1, 0, 0), (1, 4, 0, 2, 1, 1, 1, 1, 0)

53 aiS j3le -LRB- 45 Lsole -RRB- golagl 3, oIl Lezaia Bisuall slaoy¥l sluws -LRB- Gpa Jlaa

54 gAdr knt -LRB- 45 EAmA -RRB- msA' AlArbEA' Almdynp mtwjhZ AlY wlhyp AwhAyw —-LRB- SmAl Srg

##### ARGZ #####

450..562

Sentence Seq:2; Token Seq:{20,21,22,23,24,25,26,27,28,29,30,31}; (1, 5, 1), (1, 5, 2, 0, 0, (1, 5, 2, 0, 1, O), (1, 5, 2, 0, 2, O

i, 0), (1, 5, 2, 0, 2, 1, 1, O, O), (1, 5, 2, O, 2, 1, 1, 1, Q), (1, 5, 2, O, 2, 1, 1, 2, Oy, (1, 5, 2, 0O, 2, 1, P

3 1, o0, 0, (2, 5, 2, 0, 2, 1, 1, 3, 1, 0, 1, O), (1, 5, 2, 0, 2, 1, 1, 3, 1, O, 2, O), (1, 5, 2, O, 2, 1, 1, 3, 1, O, 2, 1), (1, 5, 2, 0, 2, 1, 1,

3, 1, 0, 2, 2)

LSyt oLyl JS osxd 30 Baaedldl dgleuye 4530 ololy Lol J5l gl

In Bstgl AHA bASAt Srkp gryhZwnd AlShyrp Alty tiwb k1 RlwlAyit AlAmyrkyp

G2  ##### Explicit Conn #####

92 oI#41; Alagan

94 592..598; Sentence Seq:3; Token Seq:{8,9%}; (1, 4, 0), (1, 4, 1)

95 ####4 FEATURES #####

56  ADV#FUNCuWORD; MoreThanToken; COMPARISON.Contrast

Argl Conn_ Arg2

$#### BRC1 #####

8% 567..590

100 Sentence_Seq:3; Token Seqg:{2,3,4,5,6}; (1, 0), (1, 1, 0), (1, 1, 1), (1, 2, 0), (1, 2, 1)

101 bas s @S gaadw lay

102 bda styfn knt nHylh jda

103 ##### ARGZ #####

104 598..657

105 sentence Seq:3; Token Seq:{10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25}; (1, 4, 2, 0, 0, 0Q),
2, 1), (1, 4, 2, 2, 0, 0), (1, 4, 2, 2, O, 1, 0), (1, 4, 2, 2, O, 2, 0), (1, 4, 2, 2, 0, 2, 1), (

(1, 4, 2, 2, 0, 3, 1, 0, 1), (1, 4, 2, 2, 0, 3, 1, 1, 0), (1, 4, 2, 2, 0O, 3, 1
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3, 1,1, 1,1, 1, 0, Q), 2, 0, 3,1, 1, 1, 1, 1,

o, 0), (1, 4, 2, 2, 0, 3, 1, 1, 1,1, 1, 2, 1, o, 1, 0), (1, 4, 2, 2, O, 3, 1, 1, 1, 1, 1, 2, 1,
106 alogb eSS gl o ¥ 5338 die Ja¥I 330 J 0 533 @ls 3 Juizl o
107 h Agtsl w Hlg *gn h 1 Almrp AlAwlY mn¥* ftrp 12 bd An tkwn Twylp




Thank you ..
UNIVERSITY OF LEED

« British Academy for funding the annotation
« Imam University for sponsoring the project
* Dr. Hussein Abdul-Raof for linguistic advice
« The annotators:
— Latifa Alsulaiti and Abdul-baqi Sharif in the actual annotation

— Basmah Al-Soli, Boshra Al-shyban and Maryam Al-Gawi in the
pilot annotation.

« PDTB team for helpful discussions

* My email: assaif@comp.leeds.ac.uk
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