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Questions	



Audience	

¡  We	make	subtle	but	systematic	changes	
in	our	speech	depending	on	our	audience	

¡  Some	audiences	trigger	hyperarticulation	
l  Non-native	speakers1	

1	Knoll	et	al.	2006,	Uther	et	al.	2007	



Audience	

¡  We	make	subtle	but	systematic	changes	
in	our	speech	depending	on	our	audience	

¡  Some	audiences	trigger	hyperarticulation	
l  Non-native	speakers1	

l  Children/infants2	

1	Knoll	et	al.	2006,	Uther	et	al.	2007	
2	Video	of	Pat	Kuhl’s	TED	talk	



Infant-directed	speech	(IDS)	

¡  Infant-directed	speech	(IDS)	or	motherese	
is	characterized	as	involving:	
l  Syntactically	

¡  Shorter	sentences	with	simpler	structure1	
¡  Focus	movement2	

l  Lexically	
¡  Smaller	vocabulary3	
¡  Paraphrasing3	

1	O’Grady	1997:250	
2	Cristia	2011	
3	Ferguson	1964,	O’Grady	1997:250	







Infant-directed	speech	(IDS)	

¡  But	intonation	is	currently	seen	as	fully	
linguistic	and	even	phonological	
l  Finite	inventory	of	tones	
l  Hierarchical	prosodic	structure		
l  Predictable	variation	in	tones	(allotones)		
l  Grammar	of	tonal	sequences	(“



Infant-directed	speech	(IDS)	

Adult-directed	speech	

Infant-directed	speech	





Basic	questions	

1)  In	addition	to	the	wider	pitch	range,	are	
there	







Intonational	phonology	

¡  Shared	features	of	English	and	Bengali:	
l  Pitch	accents1:	tones	on	stressed	syllables	
l  Intonation	phrases	(IPs)2:	large	prosodic	units	
l  Boundary	tones:	tones	marking	ends	of	IPs	

This	is	a	somewhat	idealized	pitch	contour	
H*	 H*	 H*	 H*	

[	 ]IP	

L-L%	









Bengali:	pitch	accents	

¡  Bengali:	inventory	of	6	pitch	accents	
l 





Bengali:	boundary	tones	

¡  Bengali:	inventory	of	5	boundary	tones	
	L-initial 	 	H-initial	
	L%	(low	fall) 	 	H%	(high	rise)	
	LH%	(low	rise) 	HL%	(high	fall)	
	 	 	 	HLH%	(high	fall-rise)	

l  Choice	is	related	to	sentence	type,	information	
structure,	finality1	

:*7.&;"/&5$%<$&"5&
7*=6;",6>$%5&

1	Khan	2008,	2013	to	appear	



Bengali:	boundary	tones	

¡  Bengali:	inventory	of	5	boundary	tones	
	L-initial 	 	H-initial	
	L%	(low	fall) 	 	H%	(high	rise)	
	LH%	(low	rise) 	HL%	(high	fall)	
	 	 	 	HLH%	(high	fall-rise)	

l  Choice	is	related	to	sentence	type,	information	
structure,	finality1	

:*7.&;"/&5$%<$&"5&
;*/76/'"76*/&
%65$5&

1	Khan	2008,	2013	to	appear	







Design:	materials	

¡  Recorded	readings	of	the	“North	Wind	and	
Sun”	fable	
l  Suitable	for	adult	speech	and	IDS	
l  Similar	semantics/pragmatics	across	languages	
l  Consistent	semantics,	morphosyntax,	

segmental	phonology	across	conditions	





Experiment:	annotation	

¡  English	annotation	
l  Segmental:	orthography	
l  Prosodic:	tone	labels	from	MAE_ToBI1	

¡  Bengali	annotation	
l  Segmental:	phonemic	romanization	
l 



Analysis	

¡  Acoustic-phonetic	measurements	
l  Pitch	range	

¡  Categorical/phonological	measurements	
l  Inventory	of	tones	
l  Number	of	pitch	accents	
l  Number	of	IPs	
l  Number	of	each	type	of	pitch	accent	
l  Number	of	each	type	of	boundary	tone	



Results	



Preview	of	results	

¡  What’s	the	same	across	conditions:	
1)  For	each	lg.,	IDS	and	non-IDS	can	both	be	

analyzed	using	the	same	prosodic	model	

¡  What	differs	across	conditions:	
2)  IDS	has	wider	pitch	range	(higher	max)	
3)  IDS	has	a	higher	proportion	of	certain	tones		
4)  IDS	has	more	IPs	
5)  IDS	has	more	overall	contour	complexity	

expected	

we’ll	come	back	to	
this	in	the	discussion	



1)	Structure	preservation	

¡  IDS	prosody	uses	the	same	tonal	inventory	
and	grammar	as	non-IDS	prosody	
l  No	IDS-specific	tones	or	allotones	
l  No	IDS-specific	“tonotactic”	rules	
l  No	IDS-specific	relations	between	tone	

sequences	and	intonational	meanings	





2)	Pitch	range	

¡  All	Bengali	
speakers	raised	
the	f0	max	in	IDS	

¡  f0	min	not	
consistently	
lowered	

¡  Same	pattern	
seen	in	English	

¡  Follows	from	
previous	studies	

¡  “Authentic”	IDS	

IDS	 non-IDS	

mean	f0	
90%	f0	range	

10%	f0	range	



Preview	of	English-specific	results	

¡  English	IDS	involves:	
l  Increase	in	rising	pitch	accents	
l  Increase	in	IPs	



3)	English:	pitch	accents	

¡  On	average,	speakers	increased	the	
number	and	proportion	of	rising	pitch	
accents	in	IDS	
l  3.9%	increase	in	L*+H	proportion	[p







by	spkr.	



4)	English:	intonation	phrases	

L-H%	 L-L%	 L-L%	

L-L%	

]	 ]	 ]	

]	

And	so	the	NW	was	obliged	to	confess	that	the	Sun	was	the	stronger	of	the	two	

And	so	the	NW	was	obliged	to	confess	that	the	Sun	was	the	stronger	of	the	two	

L-L%	

]	



Preview	of	Bengali-specific	results	

¡  Bengali	IDS	involves:	
l  Increase	in	f-marked	pitch	accents	
l  Increase	in	IPs	
l  Increase	in	HL%	and	HLH%	boundary	tones	



3)	Bengali:	pitch	accents	

¡  f-marked	pitch	accent	
use	is	higher	in	IDS	for	
all	but	one	speaker	

l  fH*	
l  L*+fH	



3)	Bengali:	pitch	accents	

fH*	

7."7&#';.		traveler						their										shawl																										held	tightly																(IDS)	

that	much	traveler		his/her																													shawl														held	tightly			(non-IDS)	

L*	





4)	Bengali:	intonation	phrases	

¡  On	average,	Bengali	speakers	produced	
49.0%	(=	8.97)	more	IPs	in	IDS	[p	<	0.01]	



by	spkr.	



4)	Bengali:	intonation	phrases	

LH%	 H%	 L%	

L%	

]	 ]	 ]	

]	
At	that	moment	a	traveler	wearing	a	heavy	shawl	came	walking	towards	them	

At	that	moment	a	traveler	wearing	a	heavy	shawl	came	walking	towards	them	



3)	Bengali:	boundary	tones	

¡  The	increase	in	IPs	can	be	largely	
attributed	to	increases	in	those	ending	in:	
l  HL%	(high	falling)	
l  HLH%	(high	falling-rising)	





3)	Bengali:	boundary	tones	

Ha	in	non-IDS	
Default	

HLH%	in	IDS	
Continuation	

HL%	in	IDS	
Topicalization	



Summary	of	results	

¡  True	for	IDS	in	both	languages:	
l  More	non-default	pitch	accents	

¡  Rising	pitch	accents	in	English,	f-marked	in	Bengali	
¡  )$5=67$&,";?&*@&6/;%$"5$&6/&($@"',7&=67;.&";;$/75&



Discussion	



Why:	pitch	accent	patterns	

¡  Why	does	IDS	involve	an	increase	in	non-
default	accents?	
l  English	rising	L*+H	and	L+H*	
l  Bengali	f-marked	fH*	and	L*+fH	

¡  These	tones	can	mark	focused	elements1	

è	Greater	use	of	focus	prosody	in	IDS2	





Why:	contour	preference	

¡  There	could	be	other	reasons	why	rising	
pitch	accents	and	H-initial	boundary	tones	
are	more	common	in	IDS	
l  Preference	for	more	pitch	variation,	to	“keep	

things	interesting”	for	the	infant1	

l  Preference	for	tones	involving	H	as	infants	
prefer	higher	pitch2	

1	Fernald	1991,	Werker	&	McLeod	1989	
2	Kearsley	1973,	Fernald	&	Kuhl	1981	



Why:	contour	preference	

¡  But	only	tones	with	well-formed	complex	



Conclusions	



Returning	to	the	questions	

¡  Are	there	categorical	changes	between	
non-IDS	and	IDS	prosody?	
l  More	substitution	of	default	pitch	accents	with	

non-default	pitch	accents	



Returning	to	the	questions	

¡  What	linguistic	information	might	be	
conveyed	by	the	changes?	
l  Greater	use	of	IP	breaks	can	disambiguate	

syntactic	structure	
l  Greater	use	of	certain	boundary	tones	and	non-

default	pitch	accents	can	highlight	topic,	focus	










