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Infant-directed	speech	

•  Cross-linguis&cally,	compared	to	adult	directed	
speech,	infant-directed	speech	(IDS)	has	
–  slower	speech	rate	
–  shorter	uHerances	

–  higher	mean	fundamental	frequency	(F0),		
–  higher	maximum	F0,		
–  expanded	F0	range,		
–  greater	F0	variability,		



Why	f0-related	differences	in	IDS?	

•  To	regulate	infant	aHen&on	and	affect	
–  IDS	=“unstructured	exaggera&on	of	the	pitch	

contour”	
•  Gradient,	language-general	phone&c	view	

– Possible	alterna&ves	
•  IDS	=	“exaggera&on	of	tonal	targets	seen	in	ADS”	

– 







Methods	
•  Compared	adult-	and	simulated	infant-directed	speech	

–  North	Wind	and	Sun	fable	

•  Na&ve	speakers	of	American	English	and	Bengali	(n=10	each)	
–  Neither	has	tone,	or	lexical	pitch	accent	
–  Both	have	intona&on	

• 
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Pitch	
Accents	



Bengali	pitch	accents	
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Bengali	boundary	tones	
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MAE-ToBI:	(Ladd,	1996;	Pierrehumbert,	1980;	
Pierrehumbert	&	Hirschberg,	1990)	
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Grammar	of	licit	sequences	of	tonal	elements	proposed	in	the	MAE_ToBI	model	of	American	English	
intona&on.	Sequences	can	only	begin	at	states	with	a	thickly	outlined	circle	(“0”,	“1”)	and	terminate	at	states	

with	a	double	outlined	circle	(“IP”).	
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Comparison	of	Bengali	and	English	

•  Bengali	not	English	has	a	regular	repea&ng	
paHern	
– Due	to	restricted	PA	and	AP	boundary	inventory	

•  Both	language	mark	focus	with	PA	choice	and	
post-focal	de-accen&ng	

•  Bengali	has	3	–	AP,	ip,	IP	(compared	to	2	-	ip	and	
IP	in	English)	tonally-marked	prosodic	structures	
– More	complex	boundary	tones	involving	pitch	

changes	for	ip	and	even	more	for	IP	
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English:	IPs	
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Comparing	intona&onal	grammars	in	
ADS	and	IDS	

•  Construct	a	finite	state	grammar	for	
intona&onal	tonotac&cs,	common	across	ADS/
IDS	

•  Es&mate	weights	over	transi&ons	in	finite	
state	acceptor	using	produc&on	corpus	
frequencies		

•  Compare	weights	between	ADS	and	IDS	

	



Defining	a	finite	state	acceptor	for	
Bengali	intona&on	

•  Use	xfst	(Beesley	and	KarHunen	2003):	define	
“extended”	regular	grammars	with	high-level	
language	(regular	expressions)		

•  Example	defini&on:	
–  define ipSequence [ [ APSequence ]* ipEdge ];
–  “	An	ip	tone	sequence	consists	of	zero	or	more	AP	tone	sequences	

followed	by	an	“ipEdge”	(PA	+	ip	tone).”	

•  Construct	determinis&c	finite	state	acceptor	
– Determinis,c:	given	input	and	current	state,	there	is	

only	one	possible	outgoing	path	from	the	current	
state	
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PaHerns	in	arc	weight	differences	

•  At	choice	point	for	ip	vs.	IP	tone,	IDS	goes	with	
an	IP	tone	more	frequently		

•  At	a	choice	point	for	an	IP	tone	to	include	
more	tonal	targets	or	not,	e.g.	LF	vs.	L?%,	HL
F	vs.	HL?%,	IDS	goes	with	more	tonal	targets	
more	frequently	

	


