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1. Assignments for this class

· New reading on English phonotactics.

· McClelland, James and Brent C. Vander Wyk (2006) “Graded Constraints on English Word Forms,” ms., Stanford University

· Posted on the course website:  www.linguistics.ucla.edu/people/hayes/251English/
· Assignment:  required for 4-unit students, optional for 2

· Download the current search software

· Think of an interesting question about English phonotactics

· Answer it by using the software

· Write up what you found (probably not more than one page)

· Software trouble:  contact me or visit me

· Due Friday 10/21

2. Software

· The English environment-searcher is gradually evolving

· output files in varying degrees of verbosity

· option to search only stems

· option to search just the vowels. 

· http://www.linguistics.ucla.edu/people/hayes/251English/#search
3. Where we are
· General considerations in studying English phonotactics (frequency, status of different data types; general patterns of phonotactics of which English is just one example)

· The onset pattern

4. Where we are headed

· Description of the rhymes

· Description of the non-syllable-based phonotactics

· Theory

· McClelland and Vander Wyk’s assertions about mathematical laws of constraint interaction, based on their study of the rhyme

· Hayes and Wilson’s similar approach (2008), with maxent and a bit of native speaker data
· … then on to stress…

the rhymes of English

5. Richer in final position

· Naturally, we’d expect this with endings like /-s/ plural, /-d/ past, but even beyond these the possibilities are richer in final position.

6. Some counts (suffixed, compound forms excluded)

CC codas in general:
3418

Final CC codas:
2436

72% of CC codas are in final position.
Total syllables:
45104


Total final syllables
17746

39% of syllables are in final position
7. Longest codas

4:

sixths [ksθs]
Not always pronounced thus; I tend to pronounce all the consonants when citing this as an example, but simplify the cluster on the rare occasions I actually use the word.

texts
[ksts]

precincts
[ŋkts]

angst
[ŋkst]


8. 3-position codas:  the third position

· These plainly show the requirement that position 3 must be filled by a coronal obstruent.

· … and the great majority are polymorphemic.  (CMU dictionary tends to list “inflected” forms when they have semantic noncompositionality.)
	S
	63
	accoutrements angst antecedents antecedents apartments appointments arts battlements blandishments bronx clements compliments contents contents contretemps corpse cramps darts depths draughts dumps effects effects elements glimpse hertz interests interests interests interests jinks jinx jumps larynx lynx ...

	T
	61
	adjunct advanced against against amidst amongst angst aren't attempt balanced betwixt borscht contempt context convinced cramped defunct delft didn't distinct distinctly entrenched entrenched exempt experienced extinct fixed forced forked indistinct inexperienced instinct lapsed licensed marked masked ...

	Z
	34
	alms amends arms bends boards bonds bounds cards cords friends funds grounds guards guardsman guardsman helmsman highlands lands lords lowlands midlands netherlands ourselves ourselves psalms regards rounds sands themselves themselves towards towards yourselves yourselves

	D
	13
	armed barbed charged deformed gnarled horned informed involved malformed supercharged unarmed uniformed uninformed

	TH
	6
	length sixth strength thousandth twelfth warmth


9. 3-consonant codas:  the rarer monomorphemic cases

· Where not polymorphemic (shown in bold below), triple-coda forms often 

· are non-nativized loanwords:  angst, [ŋst] schmaltz [lts], borscht [ɹʃt], Delft [lft]
· sound just a bit funny, at least to me:  glimpse, [mps] quartz [ɹts], waltz [lts], corpse [ɹps], mulct [lkt], sculpt [lpt], jinx [ŋks]
	T
	26
	adjunct against against amidst amongst angst attempt betwixt contempt context defunct delft distinct exempt ...

	S
	14
	angst bronx contretemps corpse glimpse jinx larynx lynx manx marx phalanx quartz sphinx waltz

	TH
	6
	length sixth strength thousandth twelfth warmth


software excursus

10. How did I get the above?  
· Framing the question:  “when a coda in a  Level 1 form has three consonants, what are the possibilities for the third consonant tend to be?”

· Current software would be set up as on the next page.
search button     three fields with natural classes entered
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11. Software problems?

· Please do the usual “off/on” thing; exit program and start over.

· If that doesn’t fix things, please contact me, bhayes@humnet.ucla.edu.

12. 3-consonant codas:  impossible in nonfinal position

· Leaving aside compounds (Thanksgiving) or -ly forms (distinctly), there are no 3-consonant codas at all in non-final position.

· Solicit judgments:  “I went out and bought a new …”

[ˈpʌlktfɚ]
pulctfer
[ˈwɛlftpən]
wefltpen
[ˈɹɛltsfən]
reltzfen
13. 3-consonant codas:  the first and second position

· Sonority sequencing is strongly respected, with the usual exemption for /s/ in /ks/
	D
	S
	2
	amidst midst

	K
	S
	7
	angst betwixt context next pretext sixth text

	L
	F
	2
	delft twelfth

	L
	K
	1
	mulct

	L
	P
	1
	sculpt

	L
	T
	1
	waltz

	M
	P
	7
	attempt contempt contretemps exempt glimpse prompt tempt

	N
	D
	1
	thousandth

	N
	S
	2
	against against

	NG
	K
	17
	adjunct angst bronx defunct distinct extinct jinx larynx length lynx manx phalanx precinct sacrosanct ...

	NG
	S
	1
	amongst

	R
	K
	1
	marx

	R
	M
	1
	warmth

	R
	P
	1
	corpse

	R
	T
	1
	quartz


14. 3-consonant codas;  What would exceptions sound like?

· Noncoronal third member:   [ˈmɑɹkf], [ˈbɑɹbg]

· Poor sonority in first two members:  [ˈɑtkt]

15. Coda sequencing in general

· Search here was for:  vowel, coda consonant, coda consonant; ignoring the vowel in sorting

· Themes:  coronal freedom for position 3, sonority respect in positions 1 and 2, low frequency for clusters that have dubious sonority, inferiority of coda voiced stops

	D
	S
	2
	amidst midst

	D
	TH
	3
	breadth hundredth width

	F
	T
	32
	adrift aft aloft bereft cleft craft croft daft deft draft draught drift gift graft haft left lift loft ...

	F
	TH
	1
	fifth

	K
	S
	96
	affix affix annex annex anthrax apex appendix axe betwixt borax box calyx cervix civics climax coax complex ...

	K
	T
	121
	abduct abject abstract abstract act addict addict affect afflict aqueduct architect artifact aspect attract ...

	L
	B
	1
	bulb

	L
	CH
	7
	belch filch gulch milch mulch squelch welsh

	L
	D
	44
	afield bald behold bold boldly build chesterfield child cold enfold feldspar field fold freckled gabled ...

	L
	F
	12
	delft elf engulf golf golf gulf myself ralph self shelf twelfth wolf

	L
	JH
	4
	bulge divulge divulge indulge

	L
	K
	12
	balk bilk bulk elk hulk ilk milk mulct silk skulk sulk talc

	L
	M
	8
	balm calm elm film helm palm psalm realm

	L
	N
	1
	kiln

	L
	P
	10
	gulp help kelp pulp scalp sculpt sculptor sculptural sculpture yelp

	L
	S
	6
	else impulse pulse repulse waltz FALSE

	L
	SH
	2
	walsh welsh

	L
	T
	51
	adult adult asphalt assault basalt belt bolt catapult celt celt cobalt colt consult cult default difficult ...

	L
	TH
	5
	filth health stealth tilth wealth

	L
	V
	13
	absolve absolve delve dissolve evolve evolve involve resolve revolve shelve solve twelve valve

	L
	Z
	1
	brussels

	M
	F
	2
	lymph nymph

	M
	P
	80
	amp assumption attempt blimp bump bumpkin camp champ chimp chomp chump clamp clump consumption contempt ...

	N
	CH
	33
	avalanche bench blanch branch bunch cinch clench clinch conch crunch drench entrench finch flinch french ...

	N
	D
	147
	abound abscond aground almond amend amendment and append apprehend around ascend astound attend band befriend ...

	N
	JH
	34
	arrange avenge binge challenge change cringe derange estrange exchange expunge flange fringe grange hinge ...

	N
	S
	337
	abeyance abhorrence absence abstinence abundance acceptance acceptance accordance acquaintance acquiescence ...

	N
	T
	585
	aberrant abhorrent absent absorbent abundant accent accent accident account accountant adamant adherent ...

	N
	TH
	21
	billionth coelacanth corinth eighteenth eleventh eleventh fifteenth fourteenth hyacinth labyrinth millionth ...

	N
	Z
	19
	afrikaans bronze cleanse collins jones lens sans summons transgress transgression transgressor translate ...

	NG
	K
	110
	acupuncture adjunct angst antitank anxious bank blank blink brink bronx bunk chink chunk clank clink clunk ...

	NG
	S
	1
	amongst

	NG
	TH
	2
	length strength

	P
	S
	16
	apocalypse biceps collapse cyclops eclipse eclipse eclipse elapse ellipse forceps lapse ops perhaps relapse ...

	P
	T
	31
	abrupt accept accept adapt adept adopt apt bankrupt concept conscript conscript corrupt crypt disrupt ...

	P
	TH
	1
	depth

	R
	B
	5
	absorb barb garb orb rhubarb

	R
	CH
	11
	arch demarche demarche larch march parch parchment porch scorch starch torch

	R
	D
	47
	aboard accord afford assured award bard barred beard board bombard boulevard canard card chard chord clavichord ...

	R
	F
	3
	dwarf scarf wharf

	R
	G
	1
	morgue

	R
	JH
	10
	barge charge enlarge enlarge forge george gorge large marge sarge

	R
	K
	35
	antarctic arc arctic ark bark cork dark embark embark fork hark lark marc mark marque marx marxism marxist ...

	R
	L
	4
	carl charleston snarl whorl

	R
	M
	24
	alarm arm charm chloroform conform cuneiform dorm farm form gendarme harm inform norm perform platform ...

	R
	N
	21
	acorn adorn barn born bourn cairn capricorn corn darn forlorn horn morn mourn porn scorn sworn thorn unicorn ...

	R
	P
	10
	absorption absorption carp corpse escarpment harp harpsichord scarp sharp warp

	R
	S
	25
	bourse coarse corse course discourse divorce endorse enforce farce fierce force hoarse horse intercourse ...

	R
	SH
	3
	borsch harsh marsh

	R
	T
	66
	abort apart apartment art assort assortment athwart carport cart cavort chart cohort compartment compartmentalize ...

	R
	TH
	5
	forth fourth fourthly hearth north

	R
	V
	2
	carve starve

	R
	Z
	1
	mars

	S
	K
	29
	asterisk bask bisque brisk brusque burlesque busk cask damask desk disc dusk flask frisk husk kiosk mask ...

	S
	P
	9
	clasp crisp cusp gasp grasp lisp rasp wasp wisp

	S
	T
	405
	abolitionist abortionist abreast accompanist accost activist activist adjust adventist aghast agronomist ...

	T
	TH
	1
	eighth


16. Nonfinal Singleton Codas

· There are enormous asymmetries in segment frequency, with the top 5 consonants taking up most of the frequency.

· /t/ is surprisingly rare; perhaps related to its assimilability in this position.  Compare frequent /k/.

· Another, trivial source of rarity is because the syllabification is maximal onset, hence /V.trV/, /V.stV/ etc.

	N
	2305
	abandon absenteeism abstention abstention abundance abundant accentuate accidental accountable accountancy ...

	K
	771
	abduction abduction abstracted abstraction accede accelerate acceleration accelerator accent accent accentuate ...

	R
	642
	abnormal abnormality abortion abortionist abortive absorbent accordance accordion aforesaid aforethought ...

	M
	568
	accompanist accompany accomplice accomplish alumna alumnus ambassador ambassadorial ambassadress amber ...

	L
	426
	admiralty adulterate adulteration adulterer adulterous adultery agricultural agricultural agriculture ...

	NG
	172
	anchor anchorage anger angle anglican anglicize angola angolan angora angry anguish angular ankle anklet ...

	G
	162
	agnostic astigmatism augment augmentation auxiliary auxiliary cognition cognizance cognizant designate ...

	B
	138
	abdicate abdication abdomen abdomen abdominal abdominal abduct abduction abduction abhor abhorrence abhorrent ...

	P
	137
	acceptability acceptable acceptable acceptance acceptance adaptability adaptable adaptation adoption adoptive ...

	D
	84
	adhere adherence adherent adhesion adhesive adhesive administer administration administrative administrator ...

	S
	68
	aesthete aesthetic anaesthesia asbestos asphalt asphyxiate atmosphere atmospheric bastion bestial bestiality ...

	Z
	58
	abysmal asthma asthmatic baptismal bismuth busby business business cataclysmic charisma charismatic cosmetic ...

	F
	35
	afghan afghani afghanistan after caftan chieftain crafty daphne diphtheria fifteen fifteenth fiftieth ...

	V
	30
	average average beverage chevron chevron coverage deliverance discovery discovery evening every impoverish ...

	T
	27
	atlantic atlas atmosphere atmospheric butler chutney curtsy cutlass cutler cutlery flotsam howitzer jitney ...

	TH
	11
	arithmetic arithmetic athlete athletic catholic deathly earthly ethnic ethnographic ethnology pentathlon

	DH
	3
	brethren logarithmic rhythmic

	JH
	3
	imagery imagery vegetable

	CH
	1
	bachelor


limitations on long vowels

17. General

· Long vowels are confined to “light” environments; few following consonants.

· “Lighter” consonants are: coronals, voiceless.

· [Note:  Ross (1970) says noncoronals are stress attracting — are voiced consonants as well? ]

18. When a long vowel precedes a branching coda within the stem the second consonant is an denti-alveolar obstruent

	D
	71
	abound afield aground around astound behind behold bind blind bold boldly boned bound chesterfield child ...

	T
	78
	account almost amount anoint appoint baste beast boast bolt boost burst chaste christ coast colt complaint ...

	S
	14
	against announce bounce coax denounce flounce fuchs hoax ounce pounce pronounce renounce traipse trounce

	(JH)
	12
	arrange change derange estrange exchange grange lounge mange prearrange range scrounge strange

	TH
	7
	eighteenth eighth fifteenth fourteenth ninth sixteenth umpteenth

	Z
	1
	jones


· The exceptions almost all involve [nd͡ʒ]:
(pre, re)arrange(ment), derange, estrange(ment), exchange, grange, (inter)change, interchange, lounge, mange, range, scrounge, strange(ly, ness)

· [tʃ] perhaps sounds worse than [dʒ] despite its lesser markedness:  

· [ˈfeɪndʒ], ˈ[feɪntʃ], [ˈsaʊndʒ], [ˈsaʊntʃ]
· Among noncanonical words, oomph is a violator.
19. When a long vowel precedes a branching coda and the first consonant is noncoronal, the second must either be an inflectional ending, or in a few words may be tautomorphemic /s/

· Here are the monomorphemic cases:
	K
	S
	3
	coax fuchs hoax

	P
	T
	1
	excerpt

	P
	S
	1
	traipse


· Exception:  again oomph
· The words with inflectional endings.  (There are many more, but these particular ones are semantically noncompositional enough to have merited dictionary listing.)

aged, aggrieved, archives, ashamed, bagpipes, bereaved, boobs, briefs, confirmed, contrived, creeps, deprived, deserved, disengaged, disturbed, domed, doomsday, dukes, eaves, eavesdrop, engaged, excerpt, famed, fatigues, fireworks, fives, folks, frames, fuchs, fumes, games, gamesman, gamesmanship, greaves, gripes, hives, inflamed, jakes, likes, lobed, moped, nerves, oops, oversubscribed, paratroops, paved, peaked, peeved, pipes, pooped, preconceived, prescribed, relieved, relieved, removed, reserved, rhymed, rooms, ropes, shakes, shaped, soaked, sometimes, stakes, steelworks, striped, submerged, sweepstakes, teenaged, terms, times, tribesman, troops, unclaimed, undeserved, unmoved, unprovoked, unrelieved, vibes, waterworks, works

· Thus:  coax is an exception due to its monomorphemicity.  Compare ordinary Cokes.

20. Long vowels do not commonly occur in nonfinal closed syllables

Search string:  vowel, codaconsonant, consonant, sorting only by codaconsonant
	N
	116
	accountable accountancy accountant acquaintance ammonia ancient ancient angel appointed appointed attainder ...

	L
	55
	alienate ameliorate amelioration australia australian azalea beholden beholder bolshevik bolshevism bolster ...

	Z
	6
	measly paisley riesling seismic seismologist seismology 

	M
	3
	cambridge chamber chamberlain

	T
	5
	curtsy lightning pizza pizzeria tsetse

	D
	1
	idler 

	V
	3
	evening ivory louvre

	F
	2
	chieftain safety

	S
	2
	grocery moisture

	K
	1
	folksy

	R
	1
	ireland


· I edited this list down somewhat and am tempted to edit further.

· Cases arise from

· glide formation alienate, Australia, ammonia
· syncope  idler, evening, ivory, grocery, measly
· morphology chieftain, safety, folksy, Ireland, beholden
Phonotactic restrictions that are not syllable based

21. Sibilant clusters

(a) Other than /stʃ/

These occur in compounds 

touchstone,[tʃs] newsstand [zst]

horseshoe, [ʃs] spaceship [sʃ]

and with productive affixation:

disjoint, misjudge, misspell, misspend, acquaintanceship, apprenticeship, misshapen

I find that /sʃ/ clusters require near-total repair through phonetic semi-assimilation.

See xxx, recent issue of Laboratory Phonology, for evidence that the cluster is not entirely neutralized.

(b) /stʃ/ is quite well attested in Level 1 forms:

bastion, bestial, bestiality, celestial, christian, christianity, combustion, congestion, digestion, eschew, estuary, exchange, exhaustion, fixture, gesture, indigestion, ingestion, mischief, mixture, moisture, pasteurization, pasteurize, pasture, postulate, posture, question, suggestion, tempestuous, texture

22. Treatment of affricates 

· There a literature on whether to “autosegmentalize” affricates:  one “position” with two segmental qualities in sequence.

· The exemption of /stʃ/ supports this view.

· Other clusters?  Other than with initial /ʃɹ/, palato-alveolars tend not to occur initially in clusters at all; so /ʃtʃ/ /ʒdʒ/ not unexpected.]


cashmere, kashmir, bach’lor, enshrine, enshroud, imag’ry, parchment, veg’table

Voicing assimilation blocks others.

23. Voicing assimilation in obstruent clusters

This is typologically very common but sometimes violated in English.

[+voice][−voice]

Latinate /b,d,z/ can occur before [−voice]  subside, obstruct, adhere, transplant, others

Optional inheritance effects with -th

	breadth

	hundredth

	thousandth

	width


Syncopated vegetable

a couple others:  vodka, bodkin, pseudocompound feldspar

[−voice][+voice]

These are phonetically diffificult and might actually get adapted.

Afghanistan, anecdote, asbestos, disburse, Presbyterian, disdain, jurisdiction, disgust

ignore these in sorting











