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Overview	

•  Twi6er	conversa:ons	??	
•  From	speech	acts	via	dialog	acts	to	tweet	acts	
•  Coherence	rela:ons	and	„rhetorical	structure“	
•  Deriving	rhetorical	structure	automa:cally	
•  Rhetorical	structure	in	Twi6er	conversa:ons	
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Twi6er	Conversa:ons	

•  reply-to-func:on	creates	conversa:ons	on	
Twi6er	

•  ~20-25%	of	tweets	are	replies	
•  ~40%	of	tweets	=	part	of	conversa:ons	
•  tree	structure: 
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Analysis:	What	do	people	do	?	

WTF? I have green energy and am supposed to finance 
nuclear and coal? What nonsense. WHAT NONSENSE! 

wtf? Why and in which way? Oh, and I have coal and nuclear 
energy and have to finance green 
power thanks to [new law] just so you 
can have it cheaper? WTF!

…

Agree. But it’s also a fact 
that …

right, I’m destroying the climate. 
Put a windmill in front of your 
house and we’ll talk. …

…
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Speech	acts	
•  John	Aus:n:	How	to	do	things	with	words	(1962)	

•  Performa:ve	u6erances	do	not	merely	describe	
the	world	but	change	it		
(and	determining	their	truth	value	is	pointless)	

•  I	name	this	ship	the	„Queen	Elizabeth.“	
•  I	give	and	bequeath	my	watch	to	my	brother.	
•  I	bet	you	sixpence	it	will	rain	tomorrow.	
•  I	apologize.	

Manfred	Stede	ESSLLI	2016	

Speech	acts	

•  John	Aus0n:	How	to	do	things	with	words	(1962)	

•  Levels	of	analyzing	an	u6erance:	
– locu0on:	performing	the	ac:on	of	u6ering	
– illocu0on:	the	ac:on/inten:on	of	the	speaker	
– perlocu0on:	the	effect	of	the	u6erance	on	the	
addressee	
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Speech	Acts	
•  John	Searle:	Speech	acts	(1969);	A	taxonomy	of	illocu:onary	

acts	(1975)	
	

•  Asser0ves	=	speech	acts	that	commit	a	speaker	to	believing	
the	expressed	proposi:on	

•  Direc0ves	=	speech	acts	that	are	to	cause	the	hearer	to	take	
a	par:cular	ac:on,	e.g.	requests,	commands	and	advice	

•  Commissives	=	speech	acts	that	commit	a	speaker	to	doing	
some	future	ac:on,	e.g.	promises	and	oaths	

•  Expressives	=	speech	acts	that	express	the	speaker's	
agtudes	and	emo:ons	towards	the	proposi:on,	e.g.	
congratula:ons,	excuses	and	thanks	

•  Declara0ons	=	speech	acts	that	change	the	social	sphere,	
e.g.	bap:sms	or	pronouncing	someone	husband	and	wife	
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Speech	acts,	empirically	

Huge	literature	on	speech	act	theory:	their	
defini:on;	linguis:c	realiza:on;	indirect	speech	
acts,	...	
	
In	prac0ce,	
the	vast	majority	of	illocu:ons	encountered	in	
text	are	asser0ves	
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Example:		
User-generated	hotel	reviews	

I	stayed	at	this	Hilton	for	the	third	:me.		
As	usual,	the	staff	was	extremely	a6en:ve	and	
friendly.	
The	concierge	is	called	Pierre;	he	always	wears	a	
bow:e.	
He‘s	par:cularly	sweet,	even	early	in	the	
morning.	
I	guess	he‘s	gegng	very	good	coffee	at	his	place.	
...	
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An	inventory	of	illocu:ons		
for	subjec:ve	text	

•  Report:	The	waiter	brought	us	a	new	cocktail.	
•  Report_author:	I	payed	for	it	right	away.	
•  Ident:	I	was	afraid	to	see	him	again.	
•  Evalua:on:	The	cocktail	turned	out	to	be	lousy.	
•  Es:mate:	It	probably	was	made	in	a	hurry.	
•  Commitment:	I‘ll	never	have	it	again!	
•  Direc:ve:	And	you	should	avoid	it,	too.	
	

M.	Stede,	A.	Peldszus:	The	role	of	illocu:onary	status	in	the	usage	condi:ons	of	causal	
connec:ves	and	in	coherence	rela:ons.	Journal	of	Pragma:cs	44(2),	2012			

Dialog	act	

•  ...captures	the	func:onal	relevance	of	an	
u6erance	in	context	

•  Example	from	Verbmobil	appointment	
scheduling	(Alexandersson	et	al.	1997)	
– Can	we	meet	in	the	second	half	of	may?	
– Well,	that‘s	not	so	good,	
because	I‘ll	be	on	holiday.	
How	about	early	June,	such	as	the	3rd?	

– Hm,	I	don‘t	know,	
all	right,	I	guess	I	can	do	that.	

SUGGEST-DATE	

REJECT	

GIVE-REASON	

SUGGEST-DATE	

HESITATE	

ACCEPT-DATE	
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Dialog	act	

•  Some	proposals	of	DA	taxonomies	
– DAMSL	(Allen	&	Core,	1997)		
– DIT++	(Bunt	2006)	h6p://dit.utv.nl	

•  Automa:c	DA	recogni:on		
–  (Stolcke	et	al.	00)	on	minutes	of	mee:ngs	
– nice	overview:		
P.	Kral:	Dialogue	act	recogni:on	approaches.	
Compu:ng	and	Informa:cs	29:227-250,	2010	
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Why	study	this	on	Twi6er?	
•  In	the	conversa:ons,	do	people		

–  talk	to	each	other	or	past	each	other?	
–  exchange	informa:on?	
–  exchange	opinions?	
–  exchange	arguments?	
–  display	their	emo:ons?	
–  follow	„standard“	dialog	protocols?	
–  ...	

•  Knowing	this	is	relevant,	inter	alia,	for	building	good	Twi6er	bots	
–  User:	QUESTION	

Bot:	ANSWER	
–  User:	OPINION	

Bot:	AGREE	|	DISAGREE	
–  ...	
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From	dialog	acts	to	„tweet	acts“	

•  Tweets	collected	on	the	topic	of	renewable	
energy	
– keyword	spogng	
–  re-crawl	missing	tweets	to	get	trees	as	complete	
as	possible	

•  1566	tweets	in	172	conversa:ons	

E.	Zarisheva,	T.	Scheffler:	Dialog	act	annota:on	for	Twi6er	conversa:ons.	Proc.	of	
SIGDIAL,	Prague,	2015	
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DA	taxonomy	(part	1)	
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DA	taxonomy	(part	2)	
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Annota:on	

•  Total:	51	DA	labels	
•  Annotators	have	to	choose	one	label	per	
tweet	segment	

	

•  [True,	unfortunately.]Agreement	[But	what	about	
the	realiza:on	of	high	solar	ac:vity	in	the	70s	
and	80s?]SetQues:on	
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Annota:on	

•  minimally-trained	undergraduate	students	
•  two	steps	
–  segmenta:on:	Fleiss	mul:-pi	0.88	
– DA	labelling:	Fleiss	mul:-pi	0.56	

•  no:ce:	disagreements	on	subcategories	are	punished	like	
disagreements	on	main	categories	

•  (with	10	DAs:	mul:-pi	0.76)	
•  most	disagreement	is	among	types	of	Informa:on-providing		

•  Finally,	all	annota:ons	merged	into	a	single	gold-
standard:	1213	tweets	/	2936	segments	

Manfred	Stede	ESSLLI	2016	
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Tweet-internal	structure	

[@TheBug0815	@Luegendetektor	@McGeiz]0		[Exactly,	we	
don‘t	need	a	base	load,	it‘s	only	a	capitalist	construct]Agreement	
–	[Wind/PV	are	sufficient?]PropQues:on	[Lol]Disagreement	
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Automa:c	recogni:on	

•  Assume	gold	segments	
•  Split	conversa:on	trees	into	single	strands	

QUESTION	

ANSWER	1	 ANSWER	2	

DISAGREEMENT	 AGREE	 THANK	

Tatjana	Scheffler	and	Elina	Zarisheva:	Dialog	act	recogni:on	for	Twi6er	
conversa:ons.	Proc.	of	the	LREC	Workshop	on	Normalisa:on	and	Analysis	of	Social	
Media	Texts,	2016	

Features	

•  user	defined	(UD):	
–  segment	length	
–  author	
–  posi:on	of	segment	in	tweet	
–  presence	of	ques:on	marks,		
links,	hashtags,	etc.	

•  top	50/100	words	for	the	dialog	act																																			
(by	TF-IDF)	

•  word	embeddings	(pre-calculated,	64	dimensions)	

feature combinations
UD

UD + top50
UD + top100

UD + embeddings
UD + top100 + 

embeddings

Experiment:	Full	DA	set	
	
Hidden	Markov	Model	

Mul:nomial	distribu:on	(Discrete	values)	
Gaussian	distribu:on	(M-dimensional	vectors)	

Condi:onal	Random	Fields	
	
majority	baseline	(INFORM)	f	=	0.09	
	

Results:	Reduced/Minimal	DA	set	

previous	work:	
–  (Zhang	et	al.,	2011):	F1	=	0.695	for	5	classes		
–  (Arguello	and	Shaffer,	2015)	MOOC	forum	posts:	
average	precision	~0.65;	ours,	0.70		

–  (Vosoughi	and	Roy,	2016):	F1	=	0.70	for	6	classes	

	
	

F1 Baseline GHMM CRF
Full (50 DAs) 0.09 0.21 0.31
Reduced (12 DAs) 0.16 0.36 0.51
Minimal (8 DAs) 0.34 0.51 0.72

Overview	

•  Twi6er	conversa:ons	??	
•  From	speech	acts	via	dialog	acts	to	tweet	acts	
•  Coherence	rela:ons	and	„rhetorical	structure“	
•  Deriving	rhetorical	structure	automa:cally	
•  Rhetorical	structure	in	Twi6er	conversa:ons	
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Coherence	

John	took	a	train	to	Istanbul.	He	has	family	there.	
	
John	took	a	train	to	Istanbul.	He	likes	spinach.	
(Hobbs	76)	
	
	
	
	

Coherence	:=	Coreference	+	Coherence	rela:ons	
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Coherence	rela:ons	

•  John	took	a	train	to	Istanbul.	He	first	visited	
the	Hagia	Sophia.	(temporal-sequence)	

•  John	took	a	train	to	Istanbul.	His	sister	went	to	
Rome.	(contrast)	

•  John	took	a	train	to	Istanbul.	It	was	a	
comfortable	Eurocity.	(elabora:on)	
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Claim	

•  In	text,	coherence	arises	because	every	clause	
is	linked	via	a	coherence	rela:on	to	its	le~	
context.	

•  OK,	but...	
– how	exactly	do	you	determine	the	minimal	units?	
– what	inventory	of	rela:ons	do	you	assume?	
– what	can	the	current	clause	be	a6ached	to?	

Manfred	Stede	ESSLLI	2016	

Rhetorical Structure Theory (Mann/Thompson 88) 

9-14

Reason

In manchen
Fällen ist ihr
Einfluss auf

höchster Ebene
wichtig .

10-14

Elaboration

Das gilt
besonders bei
Projekten , die
der Bund selbst

in den
Regionen

vorantreibt ,

11-14

E-elaboration

genannt seien
zum Beispiel

die
Umgehungsstra

ßen und das
Verkehrsprojek

t Deutsche
Einheit Nr. 17 -

der
Havelausbau .

12-14

Elaboration

Letzterer ist im
Potsdamer

Umland
umstritten .

13-14

Elaboration

Ohne
Übertreibung

lässt sich sagen
, dass die

Gegner des
Projekts klar in
der Mehrheit

sind .

Joint
Für sie muss

die Haltung der
Wahlkreiskandi

daten zu
diesem Thema

auch ein
politisches

Signal sein .

Joint

2-7

Reason

5-7

6-7Die Einwohner
von Städten

und Gemeinden
erfahren meist
erst kurz vor

dem Entscheid
auf

Bundesebene ,
wer ihr direkter

politischer
Ansprechpartne
r in Berlin sein

könnte .

Cause

Welche
Haltungen sie

zu spezifischen
örtlichen

Problemen
einnehmen ,

bleibt für viele
Wähler

zunächst im
Dunkeln .

Dann ist es oft
schon zu spät ,
die inhaltlichen
Schwerpunkte
der Kandidaten
zu bestimmen .

Reason

2-4

Background

Derzeit
bestimmen die
Parteien , wen

sie in den
Wahlkreisen

der Region für
die

Bundestagswah
l 2002 in das

Rennen
schicken
werden .

3-4

Elaboration

Dies geschieht
eher beiläufig ,

zumindest
ohne

Beteiligung
einer breiten
Öffentlichkeit .

Elaboration

Sich frühzeitig
mit den

Vorstellungen
der

Bundestagsaspi
ranten vertraut
zu machen , ist

deshalb
sinnvoll .

2-14
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Overview	

•  Twi6er	conversa:ons	??	
•  From	speech	acts	via	dialog	acts	to	tweet	acts	
•  Coherence	rela:ons	and	„rhetorical	structure“	
•  Deriving	rhetorical	structure	automa:cally	
•  Rhetorical	structure	in	Twi6er	conversa:ons	
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Two	no:ons	of	discourse	parsing	

•  „Shallow“	
–  Rooted	in	the	Penn	Discourse	Treebank	corpus	
–  Assign	arguments	to	connec:ves	
–  [Other	reviewers	said	it‘s	a	great	place,]Arg1	but	[my	
impression	was	otherwise.]Arg2	

–  Iden:fy	other	rela:ons	and	arguments	between	sentences	
•  „Full	structure“	
–  Build	a	complete	structure	for	the	text	
–  Rhetorical	Structure	Theory	(Mann/Thompson	88)	
–  Segmented	Discourse	Representa:on	Theory	(Asher/
Lascarides	03)	

Manfred	Stede	ESSLLI	2016	
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RST	Discourse	Treebank	
•  385	ar:cles	from	Wall	Street	Journal	
•  Overlap	with	the	Penn	Treebank	

•  78	rela:ons,	many	of	them	arising	from	
nuclearity	reversals	
– Evalua:on	(nucleus:	evaluated	/	sat:	evalua:ng)	
– Evalua:on	(nucleus:	evalua:ng	/	sat:	evaluated)	

Manfred	Stede	ESSLLI	2016	

L.	Carlson	et	al.:	Building	a	discourse-tagged	corpus	in	the	framework	of	Rhetorical	
Structure	Theory.	Proc.	of	SIGDIAL,	2001	

HILDA:		
RST-parsing	via	SVM	classifica:on	

Manfred	Stede	ESSLLI	2016	

H.	Hernault	et	al.L	Building	a	Discourse	Parser	Using	Support	Vector	Machine	
Classifica:on.	Dialogue	&	Discourse	1(3),	2010	

HILDA:		
RST-parsing	via	SVM	classifica:on	

•  Training	&	Test:	RST	Discourse	Treebank	
•  Reduce	78	rela:ons	to	18	„families“	
•  AQribu:on,	Background,	Cause,	Comparison,	
Condi:on,	Contrast,	Elabora:on,	Enablement,	
Evalua:on,	Explana:on,	Joint,	Manner-Means,	
Summary,	Temporal,	Topic-Change,	Topic-
Comment,	Same-unit,	Textual-organiza:on		

•  Any	n-ary	trees	with	n>2	are	converted	to	binary	
trees		
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Idea	

•  Complexity:	linear	with	respect	to	length	of	input	
text		

•  Both	segmenta:on	and	rela:on	labelling	run	as	
supervised	classifica:on	tasks,	using	support	vector	
machines		

•  (Here,	we	skip	the	segmenta:on	step	(F-score	0.95)	
Manfred	Stede	ESSLLI	2016	

Idea	

•  STRUCT	classifier:	What	is	the	probability	of	
segments	i,	i+1	being	connected?	

•  LABEL	classifier:	What	is	the	most	likely	rela:on	
to	hold	between	segments	i,	i+1?	
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STRUCT	classifier	

Seg1					Seg2					Seg3					Seg4					Seg5					Seg6	
elabNS(Seg1,Seg2)																		condNS(Seg4,Seg5)	

	evalSN(Seg3,condNS(Seg4,Seg5)																																								

list(elabNS(Seg1,Seg2),	evalSN(Seg3,condNS(Seg4,Seg5)))	

REL(list(elabNS(Seg1,Seg2),	evalSN(Seg3,condNS(Seg4,Seg5))),Seg6)	

Manfred	Stede	ESSLLI	2016	
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REL	classifier	

Seg1					Seg2					Seg3					Seg4					Seg5					Seg6	
elabNS(Seg1,Seg2)																		condNS(Seg4,Seg5)	

	evalSN(Seg3,condNS(Seg4,Seg5)																																								

list(elabNS(Seg1,Seg2),	evalSN(Seg3,condNS(Seg4,Seg5)	

elabNS(list(elabNS(Seg1,Seg2),	evalSN(Seg3,condNS(Seg4,Seg5))),Seg6)	
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Features	for	rela:on	labeling	(1)	
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Features	for	rela:on	labeling	(3)	

Results:	Rela:on	labeling	

•  STRUCT	
– Trained	on	52.683	instances	(1/3	posi:ve)	
– Tested	on	8.558	instances	
– Feature	space	dimensionality:	136.987		
– Accuracy	with	polyn.	Kernel:	85.0		

•  LABEL	
– Trained	on	17.742	instances	
– Tested	on	2.887	instances		
– Accuracy	of	mul:-class	SVM:	66.8		

Manfred	Stede	ESSLLI	2016	

Performance	on	individual	rela:ons	



25.08.16	

8	

Overview	

•  Twi6er	conversa:ons	??	
•  From	speech	acts	via	dialog	acts	to	tweet	acts	
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•  Deriving	rhetorical	structure	automa:cally	
•  Rhetorical	structure	in	Twi6er	conversa:ons	
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Inter-Tweet-Rela:ons	
 
•  UdoSieverding   

#Offshore-Ausbau: Warum schweigen Dauer-#EEG-Kritiker @Der_BDI 
@iw_koeln @insm @DICEHHU @RolandTichy @bdew_ev @igbce? http://
t.co/WfZsirxMiC 

•  mapro67  
@UdoSieverding weil sie alle Interessen der großen Stromkonzerne 
vertreten @Der_BDI @iw_koeln @insm @DICEHHU @RolandTichy 
@bdew_ev @igbce 

 
 
•  UdoSieverding 

#Offshore expansion: Why are the big critics of the renewable energy law 
so quiet? 

•  mapro67 
@UdoSieverding because they represent the interests of the big energy 
companies 
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Elaboration 
Antithesis 

Reason Elaboration 
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Antithesis 

Sequence 

Ongoing	work	

Elaboration 
Antithesis 

Reason Elaboration 
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Antithesis 

Sequence 

To	be	clarified:	DA	≈	CoherenceRel	

Inform 

Inform 

SetQuestion 

Inform 

Disagree 
Suggest 

Request 

Promise 

Add:	Tweet-internal	structure	
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•  WTF? I have green energy and am supposed to 
finance nuclear and coal? What nonsense. 
WHAT NONSENSE!

•  Agree. But it’s also a fact that …


