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Metrical	Phonology
• A	generative	framework	drawing	on	the	insights	of	autosegmental	theory	and	
accounting	for	lexical	stress	and	other	rhythmic	phenomena.

• See	Liberman	and	Prince	1977;	van	der	Hulst	and	Smith	1982;	Giegerich	
1985;	Hogg	and	McCully	1987;	Goldsmith	1990;	Hayes	1995	(and	references	
therein).



The	Sound	Pattern	of	English
SPE:	
• Phonological	representations	are	linear,	concatenated	strings	of	segments	
(with	no	overarching	hierarchical	structure	or	organisation)
• Stress	is	an	n-ary	feature	of	vowel	segments	

• e.g.	primary	stress	is	determined	by	a	generative	rule	assigning	the	segmental	feature	[1	
stress]	to	a	given	vowel,	based	purely	on	its	segmental	environment	

Chomsky	and	Halle	(1968,	69ff.).	



After	SPE…
• Metrical	phonology	began	with	Liberman	and	Prince	(1977),	who	challenged	
the	approach	to	stress	proposed	in	SPE.
• Metrical	phonology	rejects	the	idea	of	stress	as	a	segmental	feature	(it’s	
necessarily	a	suprasegmental	property	of	multiple	segments).	
• Relies	on	the	assumption	that	stress	and	other	rhythmic	phenomena	involve	
phonological	constituents	above	the	level	of	the	segment,	i.e.	the	σ	&	F.	
• Stress	results	from	the	relative	prominence	of	prosodic	constituents	
(hierarchically	organised	and	determined	by	suprasegmental	properties,	e.g.	
quantity	&	weight).	

For	a	thorough	discussion	of	this	topic,	see	Lahiri	(2001).



Metrical	Stress
• A	foot	is	an	organizing	unit	of	prosodic	structure	built	on	moras	and	syllables.
• Prominence	falls	on	the	heads	of	feet,	and	feet	can	be	right-	or	left-headed	(an	
iamb	or	a	trochee).	
• Feet	may	be	sensitive	to	syllable	weight,	and	definitions	of	σ	weight	can	vary.
• Feet	can	be	constructed	from	the	right	or	the	left	edge	and	lexical	stress	falls	
on	the	head	of	the	leftmost	or	rightmost	foot.	
• The	metrical	system	of	a	language	can	thus	be	defined	by:	

• weight	sensitivity,
• the	nature	of	the	foot	(trochee/iamb),	
• the	direction	of	parsing,
• the	foot	that	carries	main	stress.	

• Certain	ω-final	units	may	also	be	considered	‘extrametrical’																															
and	ignored.
• Each	prosodic	word	minimally	comprises	a	stressed	foot.



Syllable	structure
• Syllables	have	their	own	internal	structure,	and	the	received	view	is	that	this	
structure	is	hierarchical.	
• Not	part	of	the	underlying	representation,	but	a	predictable	product	of	the	
phonological	grammar	(the	syllabi\ication	algorithm).	
• Usually	assumed	to	apply	cyclically	throughout	the	derivation	
• Syllable	rhymes	may	be	branching	or	non-branching.

• For	a	general	discussion,	see	Kenstowicz	1994,	250–309;	Blevins	1995;	
Hayes	2009a,	250–70).	The	algorithm	must	be	to	an	extent	language	
speciPic.	

• It	is	possible	for	a	syllable	to	have	both	a	branching	rhyme	and																													
a	branching	nucleus	/	coda
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Syllable	structure



‘Branching’	structure
• Essential	in	accounting	for	metrical	structure	in	quantity-sensitive	languages,	
as	it	is	this	property	which	determines	syllable	weight:
• σ̄	=	branching
• σ̆	=	non-branching
• σ̄̄	=	doubly-branching	(languages	may	make	a	distinction	between	σ̄ and	σ̄̄)

• Weight	distinctions	are	highly	language	speci\ic:
• Weight	insensitive,	e.g.	Pintupi	(Hayes,	1995,	pp.	62–64)
• Only	branching	nucleus	heavy,	e.g.	Huasteco	(Lahiri	and	Koreman	1988,	218)
• ‘Weight-by-position’:	CVV	and	CVC	heavy,	e.g.	Cayapa	(Lahiri	and	Koreman	1988,	219)



Moraic	theory
• Unit	of	syllable	weight	is	the	mora	(μ)
• Units	contributing	weight	(in	a	given	language)	thus	linked	to	1+	μs,	
depending	on	quantity

• Vowels	&	geminates	inherently	moraic
• In	quantity-sensitive	languages	with	weight-by-position,	a	coda	consonant	
may	also	be	assigned	a	μ,	otherwise	they	contribute	none.
• Onsets	do	not	contribute	weight	to	a	syllable
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• Therefore,	σ̄s	=	bimoraic	&	σ̆s	=	monomoraic.	
• Crosslinguistically,	trimoraic	σ̄̄s	tend	to	be	avoided	(cf.	Lahiri	
2001),	but	they	are	found	across	Germanic.



Skeletal	approach
• Moraic	approaches	link	segmental	tier	to	σ	via	μs

• Weight	product	of	moras

• Skeletal	approaches	assume	segments	(ROOT	nodes)	attach	to	σ	via	separate	
timing	tier
• Weight	product	of	branching	structure	(rhyme	/	nucleus)
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• Earlier	models	featured	C(onsonantal)	and	V(ocalic)	slots	on	the	melodic	tier	
(e.g.	Clements	and	Keyser	1983)
• Later	models	(e.g.	Levin	1985)	propose	undifferentiated	X-slots,	due	to	the	
redundancy	of	specifying	C	or	V	status	(i.e.	syllabic	information)	on	the	
melodic	tier.
• For	a	thorough	discussion	of	the	advantages	and	limitations	of	both	
approaches,	see	Broselow	(1995)	and	Kraehenmann	(2003,	16–27).	



‘Branching’	structure
• It	seems	necessary	to	separate	weight	and	length	and	represent	each	
independently,	as	languages	exist	where	only	V:	syllables	or	only	VC	syllables	
count	as	heavy,	as	well	as	languages	where	both	count	as	heavy	(or	even	
where	both	are	heavy,	but	one	seems	somehow	heavier	than	the	other)
à	The	level	within	the	syllable’s	internal	structure	at	which	the	branching	occurs	seems	to	
be	relevant	in	dePining	syllable	weight.	

• Moraic	accounts	struggle	to	account	for	systems	which	count	both	V	and	V:	as	
light,	but	VC	as	heavy	(e.g.	Seneca,	Lahiri	and	Koreman	1988,	218).
• X-slots	alone	struggle	to	account	for	languages	which	do	not	have	weight-by-
position.	
• Kraehenmann	(2003,	28)	assumes	X-slots,	with	automatic	syllabi\ication	rules	
determining	the	internal	syllabic	structure.	Weight	tier	is	then	projected	from	
the	rhyme	structure	(the	product	of	branching):	V	syllables	are	always	light,	
but	languages	may	count	only	syllables	with	branching	N	nodes	or	branching	
R	nodes	(or	both)	as	heavy.



Parametrical	accounts
• Assigning	word	stress	is	not	merely	a	question	of	identifying	which	syllable	
carries	maximum	prominence,	but	is	rather	determined	by	metrical	structure,	
the	product	of	a	number	of	separate	but	interrelated	parameters
• Word	stress	is	assigned	on	the	basis	of	feet	(weight-sensitive	or	insensitive)
• Left-headed	feet	are	referred	to	as	trochees,	and	right-headed	feet	as	iambs
• Trochees	can	be	weight-insensitive	or	weight-sensitive:

• (σa σ)	|	(σ́̆σ̆)	or	(σ́̄)

• Iambs	are	the	reverse	of	trochees,	but	are	always	weight-sensitive	and	may	be	
asymmetric:	
• (σ̆σ́̆ ),	(σ̆σ́̄)	or	(σ̄a )



Parametrical	accounts
• Assigning	word	stress	is	not	merely	a	question	of	identifying	which	syllable	carries	
maximum	prominence,	but	is	rather	determined	by	metrical	structure,	the	product	
of	a	number	of	separate	but	interrelated	parameters
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• (σ# σ)	|	(σ́̆σ̆)	or	(σ́̄)
• Iambs	are	the	reverse	of	trochees,	but	are	always	weight-sensitive	and	may	be	
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• The	possibility	of	asymmetric	trochees	(σ́̄σ̆)	has	also	been	proposed
• For	Germanic,	cf.	Dresher	&	Lahiri	1991;	Lahiri	and	Dresher	1999;	Lahiri	et	al.	1999;	Lahiri	
2001,	2015;	Fikkert	2000;	Fikkert	et	al.	2006;	Dresher	and	Lahiri	2022;	Booth	and	Lahiri	
2023;	Booth	2023

• See	also	Bethin	1998	for	Slavic;	Jacobs	2000,	2021	for	Latin;	Torres-Tamarit	2021	for	Italo-
Romance	dialects





Parametrical	accounts
• Feet	can	be	constructed	from	the	right	or	the	left	edge	of	the	word	and	main	
stress	is	placed	on	the	strong	branch	of	either	the	rightmost	or	leftmost	foot	
of	the	word	(‘End	Rule	left/right’).	
• In	certain	stress	systems,	an	element	at	the	right	word	edge	(e.g.	C,	σ,	F)	is	
ignored	in	stress	assignment,	referred	to	as	extrametricality.
• Differences	in	stress	placement	in	English	nouns	(SEM)	and	verbs	(CEM)	
	 /ˈtɔː‹mɜnt›/N	tórment	vs.	/tɔːˈmɜn‹t›/V	tormént

• The	four	parameters	for	assigning	words	stress	are:
• Foot	type,	
• Direction	of	parsing,
• End	rule,	
• Extrametricality	





Trees	or	Grids?
• Are	metrical	grids:

• An	augmentation	of	trees?
• A	replacement	of	trees?
• Inadequate?

• For	a	discussion,	see	Giegerich	(1985)																																																																								
and	Hogg	&	McCully	(1987)



OT?

Féry	(1998)
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