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Class 19, 12/2/11: Morphophonemics; Conclusion
1. Assignments etc.

· I’m out of town (conceivably available for email consultation) Thursday 12/8 through morning of Monday 12/12.

· Paper deadline and hand-in:

· Noon, 12/12 (Monday after Finals Week).  
· Kindly give me both paper and digital copies.

2. Where are we?

· Today

· segmental morphophonemics — data survey and Pierrehumbert reading

· summing up

· course evaluations

basics of English segmental morphophonemics

3. What is “morphophonemics”?

· A mostly obsolete word in linguistics, but perhaps still useful.
· Example:  “Trisyllabic Shortening, as in divine ~ divinity, is a morphophonemic process of English.”
4. Traits of morphophonemic processes

· Their outputs are existing phonemes of the language; i.e. morphophonemic processes are “structure-preserving”.

· They are not necessarily fully productive, or even especially productive.

· They are often influenced by morphology, often applying only at morpheme boundaries or even triggered by particular affixes

· They are a temptation to treat in quasi-historic analysis (rule theory, harmonic serialism)

· abstract underlying forms, corresponding to now-lost phonemes

· rule ordering (similarly, Prec constraints)

An approach to morphophonemics
5. Sources  

· Pierrehumbert reading, which states the principle very clearly

· Albright and Hayes (2002, 2003), who implement the principle in a computer program meant to learn morphophonemics

·  (2002) Albright, Adam and Bruce Hayes “Modeling English past tense intuitions with minimal generalization,” in Mike Maxwell, ed., Proceedings of the 2002 Workshop on Morphological Learning, Association of Computational Linguistics.  Philadelphia:  Association for Computational Linguistics. [http://www.linguistics.ucla.edu/people/hayes/learning/AlbrightHayes2002.pdf]
· (2003) Albright, Adam and Bruce Hayes “Rules vs. analogy in English past tenses:  a computational/experimental study,” Cognition 90: 119-161.  [http://www.linguistics.ucla.edu/people/hayes/rulesvsanalogy/]

6. Underlying idea

· Morphophonemics is the phonology of uncertainty:  there is no basis for being certain about whether to change a sound or not.

· Example with Trisyllabic Shortening:

· I, a language-acquiring child sometime in the 60’s, plausibly asked self:  “How should I pronounce orthographic obesity?
  Long or short e?

7. Hypothesis about how children cope

· Go with the best hypothesis, which is a rule of some sort.  

· Here are some candidates for part of Velar Softening.

“Change /k/ to [s] before [ɪ] or [aɪ]”
“Replace the suffix allomorph [-ɪk] with the allomorph [-ɪs] before [ɪ] or  [aɪ].”
“Replace the suffix allomorph [-ɪk] with the allomorph [-ɪs] before the suffix -ity.”


8. What makes a hypothesis good?

· Accuracy:   hits/scope

· Scope:   multiple cases where the rule is put to the test

· Albright/Hayes adopt the mathematical formula of Mikheev (1997), which blends these two factors gracefully.

· The long term question of how accuracy and scope interact is unanswered; simple constraint ranking is a flop; see http://www.linguistics.ucla.edu/people/hayes/learning/DistributionalEncroachment.pdf; http://www.linguistics.ucla.edu/people/hayes/papers/AlbrightHayesModelingProductivityWithGLA.pdf
· Simple example of accuracy fighting against scope (Albright/Hayes 2003 on past tenses):  spling ~ splung (best rule is 4/4
), splinged (best rule is 3800/4000)
9. Often the best hypothesis wins by a narrow margin

· Hence ambivalence; Pierrehumbert’s hova[k,s]ity example

· I.e. there should be probability assigned to multiple candidates.
10. Applicability of these principles to Pierrehumbert’s wug test

· interponicity with [s], supported by small but perfect generalization; -ic is always [‑ɪs] before -ity.  People like it, but not intensely so.
· hovacity with [s], supported by larger but imperfect generalization.  /k/ usually changes to [s] in polysyllabic (hence Latinate-dominated) words.  People like it, but less.
· For each:  no-change option is supported by a very large number of examples:  final consonant normally doesn’t change when we add -ity!  So no-change candidate is always in contention.
survey of the more common English morphophonemic processes

11. Morphophonemics and Level 1/Level 2

· Most of English morphophonemics is limited to Level 1; i.e. the well-integrated, less productive affixation processes.

· There are a few Level II morphophonemic processes:  Interalveolar Epenthesis (voted), Intersibilant Epenthesis (roses), compound stressing

12. Vowel reduction

· Short lax vowels reduce to schwa:  atom, atomic
· Reduction is determined by prior application of the stress rules.

· It is bled by Final and Prevocalic Tensing  (motto, pity, Genoa, piteous)

· Extremely common and, I think, also extremely productive—loan adaptation

Sun-Ah

[səˈnaː]

Dominique

[ˌdɑməˈniːk]

Shibatani

[ˌʃɪbəˈtɑni]

· Most of the English function words also have vowel-reduced allomorphs.

13. Degemination

· nn  n

· co[n]demn, de[n]ote, connote = co[n]ote
· i[n]sane, [n]umerable, innumerable = i[n]umerable

· dd  d

· adhere, conduct, adduct
· ss  s

· expel, circumcise, excise
· Nearly exceptionless (at Level 1), though I think geminates are possible in illegal, illicit, irresponsible and perhaps elsewhere—semantic transparency.

· Level 2:  inactive (cf. unknown, bookcase) 
Trisyllabic Shortening

14. A descriptive formulation
 EQ \b\bc\{(\a\al(aɪ,iː,eɪ,oʊ))    EQ \b\bc\{(\a\al(ɪ,ɛ,æ,ɑ
)) / ___ C0  EQ \b\bc\[(\a\ac(V,−stress))  C0 V

15. Trying to find all of the examples of Trisyllabic Shortening

· Overall agenda:  I have always wondered what the scope of the famous morphophonemic alternations of English is.
· Theoretical works (e.g. SPE) seldom give more than a dozen forms — what is the real total?  

· Upshot for Trisyllabic Shortening:  there are clearly dozens, though I’m pretty sure there are not hundreds or thousands.

· There would be more if you searched in an unabridged dictionary; but I wouldn’t recommend this for studies interested in the native speaker’s knowledge.

· Sources:

· Scott Myers NLLT 1997

· Myers, James (1999) Lexical Phonology and the Lexicon, ms., ROA
· SPE

· Our search program and corpus
· [aɪ] ~ [ɪ]

divine
divinity

saline
salinity

Xile
Xility (12 forms in database)
derive
derivative

define
definitive

prime
primitive ?

oblige
obligatory

divide
divisible

type
typify, typical

satire
satirical

Bible
biblical

cycle
cyclical

rabbi
rabbinical

vile
vilify

rite
ritual

title
titular

line
lineal, lineage

conspire
conspiracy

line
linear, delineate

midwife
midwifery

tyrant
tyranny, tyrannize

preside
presidium

reconcile
reconciliation

· [iː] ~ [ɛ]

serene 
serenity

obscene
obscenity

sincere
sincerity

severe
severity

austere
austerity

brief
brevity

extreme
extremity

sphere
spherical

meter
metrical

credence
credible

clear
clarify, clarity

impede
impediment

supreme
supremacy

compete
competitive

repeat
repetitive

appeal
appellative

semen
seminal

penal
penalty, penalize

regal
regicide

· [eɪ] ~ [æ]

sane
sanity

vain
vanity

profane
profanity

opaque
opacity

grave
gravity

deprave
depravity

chaste
chastity

papal
papacy

exclaim
exclamative

flame
flammable, inflammatory

grateful
gratitude

grade
gradual

compare
comparative, comparison

explain
explanatory

proclaim
proclamatory

defame
defamatory

declare
declarative, declaratory

prepare
preparatory

nation
national

nature
natural

table
tabular, tabulate

fable
fabulous

· [oʊ] ~ [ɑ]

verbose
verbosity

mediocre
mediocrity

cone
conical

provoke
provocative

evoke
evocative

location
locative

sole
solitude

code
codify

omen
ominous

homo sapiens
homicide, ad hominem

· Very marginally, we also have   [aʊ] ~ [ʌ]
  

profound 
profundity

{pro, de, an}nounce
{pro, de, an}nunciation

16. Number of examples matter

· R. Cena’s classic wug-test study of Trisyllabic Shortening (1978, posted on course web site) found excellent evidence of productivity for [aɪ] ~ [ɪ], [eɪ] ~ [æ], [iː] ~ [ɛ], and [oʊ] ~ [ɑ]
, but not for [aʊ] ~ [ʌ].
17. No Trisyllabic Shortening prevocalically

· variety, stoicism, piety, deity, perhaps behemoth
· … this stands to reason.

18. Exceptions

· There are dozens, both monomorphemic and affixed.

· Monomorphemic

irony
vitamin (regular [ˈvɪtəmɪn] in British English)

Oberon
Omaha

Oedipus (regular for some speakers)

Idaho
Mycenae

Oklahoma

Okefenokee

· Affixed

· In searching for these, I was very conservative in calling forms Level 2 if I could.

dynamo
[aɪ]
bicycle
[aɪ]
icicle
[aɪ]
nicety
[aɪ]
simony
[aɪ]
Vicodin
[aɪ]

Vivarin
[aɪ]
lysosome
[aɪ]
gyroscope
[aɪ]
gynecology
[aɪ]
psychical, psychological
[aɪ]
xylophone
[aɪ]
capable
[eɪ]
gravitational — any -ational
[eɪ]
stabilization
[eɪ]
machinery
[iː]
egotist
[iː]
feasible
[iː]
obesity
[iː]
seasonal
[iː]
strategical
[iː]
overture
[oʊ]
probity
[oʊ]
Romany
[oʊ]
colonoscopy
[oʊ]

devotional — any -otional
[oʊ]

19. Upshot

· A rule that is 

· complicated

· has just a few dozen confirming cases

· has a smaller but substantial number of disconfirming cases


when tested with a sensitive, well-designed Wug test, can yield supporting results.

Managerial Lengthening

· Presented as:  “lengthen a non-high vowel / ___ iə”
· In fact, almost all the examples have an inferred short vowel input, which surfaces as schwa.

· Schwa cases:

Arab - Arabia
[ə ~ eɪ]
Canada - Canadian
[ə ~ eɪ]
Episcopal - Episcopalian
[ə ~ eɪ]
Jordan - Jordanian
[ə ~ eɪ]

remedy - irremediable
[ə ~ iː]
comedy - comedian
[ə ~ iː]
manager - managerial
[ə ~ iː]

custory - custodial
[ə ~ oʊ]
melody - melodious
[ə ~ oʊ]
theology - theologian
[ə ~ oʊ]
colony - colonial
[ə ~ oʊ]
Newton - Newtonian
[ə ~ oʊ]
felony - felonious
[ə ~ oʊ]
harmony - harmonious
[ə ~ oʊ]
· Marginal cases with actual full-vowel alternation

Macedon - Macedonia
[ɑ ~ oʊ]
Amazon - Amazonian
[ɑ ~ oʊ]
titanic - titanium
[æ ~ eɪ]
Ar[æ]b- Arabian
[æ ~ eɪ]
· Cases with high vowel - like linear - listed above under Trisyllabic Shortening

· Exceptions (note use of gemination in orthography to mark this)

dalliance

malleable

palliative

galleon

biennial

millennium
· Exotica —alternation,but with “wrong” vowel

Iran [ɑ] - Iranian [eɪ]   should be Ir[oʊ]nian
Panama [ɑ]- Panamanian [eɪ]   should be Panam[oʊ]nian
Argentina [iː] - Argentinian   Base should be Argent[aɪ]na
· Suggesting that, with paucity of decent base forms, the pattern is learned as a product-oriented generalization (Bybee).

The SPE account of lengthening and shortening

· At the relevant stage:

[aɪ] is [iː]

[eɪ] is [æː]

[iː] is [eː]

· So Trisyllabic Shortening and Managerial Lengthening can be stated as straightforward shortening/lengthening, ordered before Vowel Shift, which derives the surface qualities.

· This recapitulates history.

20. Velar Softening

· Descriptively:

 EQ \b\bc\{(\a\al(k,g))    EQ \b\bc\{(\a\ac(s,dʒ))  / ___ EQ \b\bc\{(\a\ac(ɪ, aɪ)) 
· This looks a bit more sensible when ordered before Vowel Shift, so that [aɪ] is still [iː] and forms a natural class with [ɪ].
· Again, I tried to collect most of the cases (search program, literature), and again it looks like there are dozens (here, 69), not hundreds or thousands.

-ism

critic - criticism

mystic - mysticism

Stoic - Stoicism

catholic - catholicism

classic - classicism

critic- criticism

cynic - cynicism

empirical - empiricism

erotic - eroticism

fanatic - fanaticism

lyric - lyricism

monastic - monasticism

mystic - mysticism

romantic - romanticism

-ian (this also triggers sj  ʃ)
Greek - Grecian (with a further rule of palatalization)

academic - academician

electric - electrician

geriatric - geriatrician

logic - logician

magic - magician

mathematics - mathematician

music - musician

obstetrics - obstetrician

optics - optician

politics - politician

rhetoric - rhetorician

statistics- statistician

tactics - tactician

-ize

critical - criticize

Anglican - anglicize

critical - criticize

politics - politicize

public - publicize

romantic - romanticize

analogous - analogize

-i

fungus - fungi

-ine (a suffix?)

medical, medicate, medic - medicine

-e as suffix (?)

reduction - reduce (and other duce forms)
allegation - allege

-id

rigor - rigid

-icide

regal - regicide

-ist

lyric - lyricist

physics - physicist

classics - classicist

genetics - geneticist

lyrical - lyricist

pharmacology - pharmacy, pharmacist

public - publicist

-es

matrix - matrices

helix- helices

fecal - feces

-eal

esophagus - esophageal

-ene

Australopithecus - Australopithecene
-y

ichthyophagous - ichthyophagy
pedagogue - pedagogy
analog - analogy

ideologue - ideology

-ity

electric - electricity
specific - specificity
public - publicity
multiplication - multiplicity
eccentric - eccentricity
authentic - authenticity
elastic - elasticity
domestic - domesticity
reciprocal - reciprocity
paucal - paucity
opaque - opacity
21. Special morphemes

· -ic is good as an undergoer

· -ity is good a trigger (cf. Pierrehumbert)
22. An intriguing opaque order

/sʌb-keːd/

 sʌkkeːd
complete assimilation in sub- to noncoronals

sʌkseːd
Velar Softening

sʌksiːd
Vowel Shift

səksiːd
Vowel Reduction

Similarly accede, suggest
· That there is something funny going on is suggested by succinct, which is shifting toward transparent [səˈsɪŋkt].

23. Exceptions

· SPE only applies Velar Softening to special velars marked with a positive-rule-application diacritic; thus not to:

diphthong - diphthongize (Level 2)

monarch - monarchy
anarchist
· Yet it seems possible that velar stops are underrepresented before [ɪ] and [aɪ].

· There are only 156  words in the database that have [k, g] before [ɪ, aɪ] (any level of  stress)

beguile, Geiger, geyser, guidance, guide, guile, guise, guy, Guyana, poltergeist, baggage, bargain, druggist, guitar, luggage, mortgage, nugget, sluggish, begin, forgive, gear, get, gibbon, Gibson, giddy, gift, gifted, gig, giggle, Gilbert, gild, gill, gillie, gilt, gimmick, gingham, give, gizzard, guild, guillotine, guilt, Guinea, Guinness, disguise, bronchitis, chi, chiropractor, coyote, Kaiser, kayak, kind, kite, psychiatrist, psychiatry, sky, archivist, chiropractic, coyote, tourniquet, akin, anarchic, archetype, blanket, blockage, bodkin, bracket, brackish, breakage, bucket, bumpkin, chimerical, cricket, focus, jacket, junket, kinetic, leakage, linkage, locket, mannequin, market, marketability, masochist, masochistic, mawkish, monarchist, napkin, orchestrate, package, packet, Pakistan, Pakistani, parkin, Parkinson, picket, psychic, psychical, pumpkin, racket, racketeer, rakish, recognition, schematic, shrinkage, thicket, ticket, Turkish, Viking, wreckage, akimbo, kilo, Peking, Achilles, akin, kick, kid, kiddy, kidney, kill, kiln, kilogram, kilt, kin, kindergarten, kindle, kindling, kindred, king, kingly, kip, kipper, kiss, kit, kitchen, kitsch, kitten, kitty, machismo, rekindle, schism, skid, skiff, skill, skillet, skim, skimmer, skimp, skin, skinny, skip, skipper, skit, skittish, skittle, masochism, catechism, identikit, kitchenette, schizophrenia

· cf. 6000 words with velars, 7000 words with triggers — need to do a real computation with maxent
24. Upshot
· Two famous English morphophonemic processes, Trisyllabic Shortening and Velar Softening, are medium well attested.

· dozens of cases (but not thousands, as would be true for e.g. Intersibilant Epenthesis)

· but a fair number of counterexamples (not true for Intersibilant Epenthesis)

· enough for the effects of the rules to be detectible in a wug test (Cena, Pierrehumbert)

· hardly enough for full productivity

course summary
25. What was promised

· A confrontation of the ancients and the moderns

· The ancients (1968-2001):  hand-constructed analysis, evaluated by intuition and dictionary search, often with sophisticated theoretical apparatus

· Moderns:  the same, really, but evaluated as well by electronic corpus study, internet survey, statistical testing, experimentation.

26. The big questions

· What are the generalizations of English phonology as they are internalized by speakers?
· How do they come to internalize them?

· What theories of phonology and of learnability provide the right framework for answering these questions?
27. What we covered

· The system of phonemes across dialects (Wells’s synthesis)

· Emergent “semiphonemes” (Kiparsky, Labov, Vance)

· Consonant allophones marching in lockstep, and efforts to explain them:  the ambisyllabicity hypothesis, foot-theory (Kahn, Gussenhoven).

· Phonotactics:  classical work (Bloomfield, Clements and Keyser); checking the basis generalizations through search of an electronic corpus

· Phonotactic theory:   how can we project well-formedness values from constraint violation profiles? (McClelland/Vander Wyk, Hayes/Wilson).

· The stress system. Corpus-checking the classical generalizations from SPE and Liberman/Prince.  Pater’s constraint-based analysis.

· “Inheritance” effects (a.k.a. cyclicity), as analyzed gradiently by Joe Pater.

· Nonstandard syllable weight (Nanni, Kelly, Ryan)

· Segmental alternations: Trisyllabic Shortening, Vowel Shift, Velar Softening.  Their level of productivity and proposed explanations of it,  (R. Cena, Janet Pierrehumbert).

· (throughout:)  Methods: checking generalizations with an electronic corpus; experiments to elicit pronunciations and to test productivity, particularly using the Mechanical Turk; a little bit of statistics with R (linear mixed effects modeling, logistic regression)

28. Upshot

· Good grief! this is a large problem — we only scratched the surface.

· The wisdom of the ancients seems to be reasonably good

· Frequently stood up to our corpus checks.

· Ambisyllabicity theory actually got stronger, when we found a generalization that could fix its biggest problem; i.e. congress-type words (✓[ŋg]/*[ng], despite *ŋg]word).
· Occasionally we showed the ancients up.

· The data for the cycle never reached the point of passing a rigorous significance test (I nevertheless think the basic idea is still valid).

· Overgeneration, insufficient nuance from the “underlying final nonsyllabic” analysis of galaxy, hesitancy, Aristotle (/gælæksj/, /hɛzɪtænt-j/, /ærɪstɑtl/)
· Erroneous to extend Trisyllabic Shortening to [aʊ], with too few examples.
· A fully-valid analysis of English phonology lies far in the future, but we are perhaps better equipped now to seek it.






� Bear in mind that this word was vastly less frequent in the 1960’s and an auditory input could easily have been unavailable for many speakers.


� I don’t remember my actual cognitive processes but I do remember I went for the wrong answer, *[oʊˈbɛsiɾi].  


� Based on cling, fling, sling, and dig.  The rule is “replace [ɪ] with [ʌ] between a voiced dental consonant and a final voiced velar consonant”.  This works 4/4.


� I find it marginally possible to say this word with [nn]—reflecting the leakage of the concept of Level 1.


� For dialects that have “short o” [ɒ] this is the normal output of Trisyllabic Shortening.


� I heard this from a native speaker, Congresswoman Maxine Waters, discussing government support for midwifery. It is the first pronunciation listed in the OED.


� When -acy is the result of attaching -y to a stem, you don’t get shortening:  piracy, diplomacy, privacy, primacy.


� Innovating dialects wipe out the /eɪ/ - /æ/ distinction before /r/, losing the alternation here.


� Migratory, rotatory are inheritance effects; argued long ago by Prince in an unpublished squib.


� The British English output is always [ɒ], an indisputably short vowel.


� SPE treats this as parallel to the better-populated alternations, which I think is a mistake (see Cena reading on web site).


� Actually [oʊ] ~ [ɔ]; Cena’s research subjects were Albertans.


� Cena does a language-learning, memory-based task.  Just asking people, “Like hey, what do you get when you put -ity onto blipe?” doesn’t work so well; see Cena.


� Myers (1999, ROA) found 310 but he used an unabridged dictionary and a great number of his examples look like they would not be known to most native speakers.  (Actually, my own 69 cases also include a few of these.)


� From SPE, but I sense that analogize is derived from analogy, with hiatus resolution.


� Leveled to [g] in a great many idiolects.


� suffice, support, succumb


� At most.  Many of the vowels transcribed [ɪ] seem undergraduate mistranscriptions of schwa.








