
REVIEW OF LAST TIME


Optimality Theory

	 Constratints are ranked

	 	 	 FTBIN> PARSE-σ	 (σ́σ)(σ́σ)σ	 

	 	 	 PARSE-σ > FTBIN	 (σ́σ)(σ́σ)(σ̀)	

	 and violable (winners aren’t perfect)

	 

Babies are trochaic


New

	 CULMINATIVITY

	 WEAKLAPSE	



Moraic Trochees



Back to Meter



Homer’s Odyssey

dactylic hexameter



ἄνδρα µοι ἔννεπε, µοῦσα, πολύτροπον, ὃς µάλα πολλὰ

πλάγχθη, ἐπεὶ Τροίης ἱερὸν πτολίεθρον ἔπερσεν:

πολλῶν δ᾽ ἀνθρώπων ἴδεν ἄστεα καὶ νόον ἔγνω,

πολλὰ δ᾽ ὅ γ᾽ ἐν πόντῳ πάθεν ἄλγεα ὃν κατὰ θυµόν,

ἀρνύµενος ἥν τε ψυχὴν καὶ νόστον ἑταίρων



ἄνδρα µοι ἔννεπε, µοῦσα, πολύτροπον, ὃς µάλα πολλὰ

πλάγχθη, ἐπεὶ Τροίης ἱερὸν πτολίεθρον ἔπερσεν:

πολλῶν δ᾽ ἀνθρώπων ἴδεν ἄστεα καὶ νόον ἔγνω,

πολλὰ δ᾽ ὅ γ᾽ ἐν πόντῳ πάθεν ἄλγεα ὃν κατὰ θυµόν,

ἀρνύµενος ἥν τε ψυχὴν καὶ νόστον ἑταίρων

17 σ

16

15

16

14



(ándramo)(jénnepe)(móusapo)(lútropo)(nosmála)(pollà)

(pláŋkʰtʰee)(peìtroí)(ēshie)(rònptolí)(etʰroné)(persen)

(pollôn)(d’antʰrṓ)(pōníde)(nástea)(kaìnóo)(néŋnō)

(pollàdho)(genpón)(tōpátʰe)(nálgea)(hònkatà)(tʰūmón)

(arnúme)(noshēn)(tepsū)(kʰḕkaì)(nóstonhe)(taírōn)

6 ‘dactyls’

6

6

6

6



(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σ̄)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σ̄)

σ	 pa, ti, ko…

σ̄	 toː, pai, pan…



(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σ̄)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σ̄)

σ	 µ	 ‘light’

σ̄	 µµ	‘heavy’



(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σ̄)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σ̄)

4 ⋅ 6 = 24 µ	 

24 µ

24 µ	

24 µ

24 µ	

24 µ



(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σ̄)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σσ)(σ̄σσ)(σ̄σσ)(σ̄σ̄)

(σ̄σσ)(σ̄σ̄)(σ̄σ̄)(σ̄σ̄)(σ̄σσ)(σ̄σ̄)

(σ̄ σ σ)

δάκτυλοϛ

Greek probably had stress (Sauzet 1989, Golston 1990)

but (σ̄σσ)(σ̄σ̄) aren’t stressed on the first syllable

the meter is generally taken to be about patterns of σ̄ and σ 



Many languages stress

  

	 heavy	 σ̄

	 light	 σ


differently:


	 Weight-to-Stress Principle: σ̄ is stressed	 (and footed)

	 (Prince 1990)



Fijian

(Schütz 1985)



tálo	 ‘pour’

atómi	 ‘atom’	 

ndìkonési	 ‘deaconess’

perèsiténdi	 ‘president’

mbàsikètelólo	 ‘basketball’


(mbèe)léti	 ‘belt’

ta(ràu)sése	 ‘trousers’

mbèle(mbòo)tómu	 ‘bellbottoms’

pa(ròo)karámu	 ‘program’

(mìi)sìniŋgáni	 ‘machine-gun’

WSP: σ̄ is stressed (and footed) 

NOLAPSE, TROCHEE



(σ́σ)	 ‘pour’

σ(σ́σ)	 ‘atom’	 

(σ̀σ)(σ́σ)	 ‘deaconess’

σ(σ̀σ)(σ́σ)	 ‘president’

(σ̀σ)(σ̀σ)(σ́σ)	 ‘basketball’


(σ̄̀)(σ́σ)	 ‘belt’

σ(σ̄̀)(σ́σ)	 ‘trousers’

(σ̀σ)(σ̄̀)(σ́σ)	 ‘bellbottoms’

σ(σ̄̀)σ(σ́σ)	 ‘program’

(σ̄̀)(σ̀σ)(σ́σ)	 ‘machine-gun’

WSP

TROCHEE

NOLAPSE

FTBIN

	 > PARSEσ 



Latin

(Jacobs 2003)



spúmidus	 ‘foaming’

reféktus	 ‘rebuilt (pp)’

reféːkit	 ‘has rebuilt’	 

múrmur	 ‘murmur’

múrmuris	 ‘murmur (gen)’ 

kònsuèːtùːdináːrius	 ‘customary’

èksèrkitáːtio	 ‘exercise’

èksèrkitàːtióːnis	 ‘exercise (gen)’	 

àuktóːritas	 ‘authority’

àuktoritáːtis	 ‘authority (gen)’

same as Fijian

but no feet word-finally


NONFINAL: No φ is ω-final.



(spumi)dus	 ‘foaming’

re(fek)tus	 ‘rebuilt (pp)’

re(feː)kit	 ‘has rebuilt’	 

(mur)mur	 ‘murmur’

(mur)muris	 ‘murmur (gen)’ 

(kon)(sueː)(tuː)di(naː)rius	‘customary’

(ek)(ser)ki(taː)tio	 ‘exercise’

(ek)(ser)ki(taː)ti(oː)nis	 ‘exercise (gen)’	 

(auk)(toː)ritas	 ‘authority’

(auk)(tori)(taː)tis	 ‘authority (gen)’

final syllable

can’t be part of

a foot, so I’ve

greyed it out



spumidus	 ‘foaming’

re(fék)tus	 ‘rebuilt (pp)’

re(féː)kit	 ‘has rebuilt’	 

(múr)mur	 ‘murmur’

(múr)muris	 ‘murmur (gen)’ 

(kòn)(suèː)(tùː)di(náː)rius	‘customary’

(èk)(sèr)ki(táː)tio	 ‘exercise’

(èk)(sèr)ki(tàː)ti(óː)nis	 ‘exercise (gen)’	 

(àuk)(tóː)ritas	 ‘authority’

(àuk)tori(táː)tis	 ‘authority (gen)’

WSP



(σ́σ)σ	 ‘foaming’

σ(σ̄́)σ	 ‘rebuilt (pp)’

σ(σ̄́)σ	 ‘has rebuilt’	 

(σ̄́)σ	 ‘murmur’

(σ̄́)σσ	 ‘murmur (gen)’ 

(σ̄̀)(σ̄̀)(σ̄̀)σ(σ̄́)σσ	 ‘customary’

(σ̄̀)(σ̄̀)σ(σ̄́)σσ	 ‘exercise’

(σ̄̀)(σ̄̀)σ(σ̄̀)σ(óː)σ	 ‘exercise (gen)’	 

(σ̄̀)(σ̄́)σσ	 ‘authority’

(σ̄̀)(σ̀σ)(σ̄́)σ	 ‘authority (gen)’

NONFINAL

WSP

TROCHEE

NOLAPSE

FTBIN

	 > PARSEσ 



Moras



σ̄	 µµ		 pak, pai, paː		 ‘heavy’ σ have codas, diphthongs, long vowels

σ	 µ	 	 pa, pe, pi		 	 ‘light’ σ have none of these, end in a short vowel



All languages have σ and µ (we assume)

Phonology looks at either or both	



Minimality



Words in Latin are 

minimally µµ:  σ̄ or σ σ

(Golston 1991, Mester 1994)

pe	    *

sed	 ‘but’

meː 	 ‘me’



minimality based on the foot

(McCarthy & Prince 1986)

σ	 	    *

σ̄	 	 ‘but’

σ̄	  	 ‘me’



FtBin: µµ or σσ	
(Prince 1990)

σ	 	    *

σ̄	 	 ‘but’

σ̄	  	 ‘me’



Cahuilla

(Seiler 1965, 1977)

California

Baja Mexico



(táxmu)(ʔàt)	 ‘song’

(qá:n)(kìʧem)	 ‘palo verde (pl.)’

(pàpen)-(túle)(qàle)(vèh)	 ‘where I was grinding it’

(sú)(kàʔ)(tì)	 ‘the deer (obj)’

(only coda ʔ makes a syllable heavy for some reason)



σσσ	 

σ̄σσ	 

σσ–σσσσσσσ	 

σσ̄σ	

let’s do 

this one 
constraint at a 
time



σσσ	 

(σ̄́)σσ	 

σσ–σσσσσσσ	 

σ(σ̄́)σ	

WSP



(σ́σ)σ	 

(σ̄́)(σ́σ)	 

(σ́σ)–(σ́σ)(σ́σ)σ	 

σ(σ̄́)σ	

TROCHEE



(σ́σ)(σ́)	 

(σ̄́)(σ́σ)(σ́)	 

(σ́σ)–(σ́σ)(σ́σ)(σ́)	 

σ(σ̄́)(σ́)	

NOLAPSE



(σ́σ)(σ́)	 

(σ̄́)(σ́σ)(σ́)	 

(σ́σ)–(σ́σ)(σ́σ)(σ́)

(σ́)(σ̄́)(σ́)	

PARSE-σ



(σ́σ)(σ́)	 

(σ̄́)(σ́σ)(σ́)	 

(σ́σ)–(σ́σ)(σ́σ)(σ́)

(σ́)(σ̄́)(σ́)	

Too much 
primary stress!



(σ́σ)(σ̀)	 

(σ̄́)(σ̀σ)(σ̀)	 

(σ̀σ)–(σ́σ)(σ̀σ)(σ̀)

(σ́)(σ̄̀)(σ̀)	

CULMINATIVITY: only one main stress.

LEFTMOST:	 Leftmost foot of stem is σ́



CULMINATIVITY is relevant for all the 	 	 

	 languages we’ve seen this week.

LMOST:	 First foot of stem/word is σ́

RMOST:	 Last foot of stem/word is σ́


	 Go over your notes and add this in;

	 it’s pretty simple once the rest is clear.



Degrees of 
Heaviness



39

Some languages have degrees of heaviness (Ryan 2020)


	 CVVC > CVV > CVC > CV



40

Southeastern 

Tepehuan 

(Willett 1982)



(báː)(ban)	 ‘coyotes’	 CVV > CVC

(vɨ́ )pɨ	 ‘before’	 CVV > CV

sa(póc)	 ‘story’	 CVC > CV

(yáː)(tui)	 ‘potato’	 TIE

(jóː)(dai)	 ‘stones’ 	 TIE

(cúsu)(paʔa)	 ‘the back of his neck’ 	 TIE

Heaviest σ gets main stress 

	 CVV > CVC > CV

If there’s a tie, leftmost wins



  	    µ µ	    µ µ	    µ

   	     |  |	     |  |	     |

	 CVV	 CVC	 CV

Not clear how to model this with just µ
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Pulaar dialect 

of Fulfulde


(Niang 1997)



hal.káa.de 	 ‘to perish’ 	 CVV > CVC > CV

da.dór.de 	 ‘waist’	 CVC > CV

háal.pu.làar.ʔen 	 ‘Pulaar speakers’ 	 TIE	 

tállòrde 	 ‘place for rolling’	 TIE

áduna 	 ‘world’	 TIE

ásaman 	 ‘sky’	 TIE

Heaviest (non-final) syllable gets main stress 

	 CVVC > CVV > CVC > CV

If there’s a tie, leftmost wins, others get secondary stress.



45

Ghamdi Arabic

AlGhamdi 2016



46

(ħam)(ma:)(mí:)n 	 ‘two bath’ 

(θæ)(lǽː)(θæ)h 	 ‘three’ 

(tur)(sɔ́m)(ha) 	 ‘she draws it’

(jeʒ)(rí:) 	 ‘run’ 

(ra:)(sí:)n 	 ‘two head’ 

(síy)(ra)(ta)h 	 ‘his car’ 


(ʔá)(bu) 	 ‘father’ 

(rá)(ħa)(la) 	 ‘he leaves’ 

(ʃá)(ʒa)(ra)h 	 ‘tree’ 

(jé)(na)(fe)s 	 ‘compete’ 

(ʃá)(na)(tˤa)(ti) 	 ‘my bag’ 

(ʔé)(ðe)n 	 ‘ear’ 

DEFAULT TO OPPOSITE

Rightmost σ̄,

otherwise leftmost σ


Currently no nice

way to model

DTO languages



47

English



48

English stress (Hammond 

	 part of speech affects stress


	 many exceptions, often in loan words

	 	 ⅓ vocabulary from French  	 	 

	 	 lots from Greek and Latin	 

	 

	 morphology plays a role too



‘deficit’	 (ˈdɛfɪ)sɪt

‘entropy’	 (ˈɛn)tɹəpi

‘polaroid’ 	 (ˈpoʊ)ləɹɔɪd


‘Melinda’	 mə(ˈlɪn)də

‘tomato’	 tə(ˈmeɪ)to

‘calamity’	 kə(ˈlæmɪ)ti

‘catastrophe’	 kə(ˈtæs)tɹəf

‘Arizona’ 	 	 (ˌɛɹɪ)(ˈzoʊ)nə

‘California’		 (ˌkælɪ)(ˈfɔɹn)jə

49

Nouns like 
Latin


NONFINAL

WSP

TROCHEE

NOLAPSE

FTBIN

	 > PARSEσ 



Verbs and 
Adjectives 

like Fijian, 

with final C 
ignored 

(see below)

50

‘employ’	 ɛm(ˈploɪ)

‘delay’	 də(ˈleɪ)


‘inflict’	 ɪn(ˈflɪk)t

‘pretend’	 pɹə(ˈtɛn)d


‘suspicious’	 sə(ˈspɪʃə)s

‘solicit’	 sə(ˈlɪsɪ)t
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Verbs and Adjecitves ignore the final C

Nouns ignore the final σ


Leads to many near minimal pairs



récord, N

recórd, V


ábstract, N

abstráct, A/V


rélay, N

reláy, V

íncrease, N

incréase, V


ímport, N

impórt, V


réfund, N

refúnd, V



pérmit, N

permít, V


cónflict, N

conflíct, V


cóntest, N

contést, V

ínsult, N

insúlt, V


prótest, N

protést, V


rébel, N

rebél, V



Analysis like Fijian, with 

	 NON-FINALITY(NOUN)

	 Final C is ignored	

	 	 how to ignore a Final C is tricky…



WEAKEDGE (Spaelti 2002) makes (d) below the best way to parse a final C

	 The less structure the better, word-finally

edge of the word is clean and neat



WEAKEDGE: The right edge of ω should be empty (Spaelti 2002)

☞



A brief vacation



HAWAIIAN

(ELBER & PUKUI 1979)



ʔeléu	 ‘active, alert’

hahái	 ‘follow, pursue’

ʔiólo	 ‘vibrate, whiffle’

ahúe	 ‘fold’

kéiki	 ‘child, offspring’


ʔànapáu	 ‘leap, frolic’

kàmahói	 ‘wonderful, splendid’

kàakàahóu	 ‘torture’

makùahíne 	 ‘old man’	 

èlemakúle 	 ‘old man’	



ʔe(léu)	 ‘active, alert’

ha(hái)	 ‘follow, pursue’

ʔiolo	 ‘vibrate, whiffle’

a(húe)	 ‘fold’

(kéi)ki	 ‘child, offspring’


ʔana(páu)	 ‘leap, frolic’

kama(hói)	 ‘wonderful, splendid’

(kàa)(kàa)(hóu)	 ‘torture’

ma(kùa)hine	 ‘woman’	 (LHLL)

elemakule 	 ‘old man’	 (LLLLL)

WSP:  σ̄ is stressed



ʔe(léu)	 ‘active, alert’

ha(hái)	 ‘follow, pursue’

ʔi(ólo)	 ‘vibrate, whiffle’

a(húe)	 ‘fold’

(kéi)ki	 ‘child, offspring’


(ʔàna)(páu)	 ‘leap, frolic’

(kàma)(hói)	 ‘wonderful, splendid’

(kàa)(kàa)(hóu)	 ‘torture’

ma(kùa)(híne)	 ‘woman’	 

(èle)ma(kúle) 	 ‘old man’

TROCHEE

FTBIN 

  > PARSE-σ 

     NOLAPSE

	 ALLFTL
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