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Linguistics 201
English Phonology

B. Hayes
Fall 2011
Class 16, 11/18/11: Stress III; Nonstandard Syllable Quantity I
1. Assignments etc.

· 4-unit enrollees (second and last homework):  hand in your dreamt-up Mechanical Turk experiment/survey on English phonology if you have not already.
· Readings I’m covering:  Pater today, Kelly and Ryan next time.
· New reading:  
· Kevin Ryan (2011) Gradient weight in phonology.  UCLA Ph.D. dissertation.  Read pp. 172-192, “Gradient weight in English stress”
· Linked from course website.

2. Where are we?

· Current:  

· the “phonotactic part” of Pater’s analysis

· non-standard syllable quantity:  rhymes (redo Ross 1972 with logistic regression)

· Coming up:

· non-standard syllable quantity:  onsets (Kelly reading, then Kevin Ryan)
· inheritance effects:  Pater, perhaps Collie

Returning to The paterian analysis:   cases without inheritance

3. Pater’s initial idealization

· English as predictable stress:  a default pattern defined solely on syllable quantity

· … then with Faithfulness, for phonemic stress and also inheritance effects

· … and lexically-specified Faithfulness and Markedness constraints to get the irregular (?) cases

4. Pater’s constraints restated
FtBin
No monomoraic feet (almost inviolable, as we’ve seen)
Troch
Feet must have falling prominence (inviolable)
*SonNuc
Avoid syllabic sonorants like [n̩, l̩, ɹ̩]

*ObsNuc
Avoid syllabic obstruents (inviolable)
Non-Fin
Don’t foot the last syllable
Align-Head
Penalize the main stress for every syllable separating it from right edge
Parse σ
Penalize unfooted syllables
Weight To Stress
Penalize unstressed heavy syllables
*Clash-Head
Don’t be stressed next to the main stress
Align-L
Penalize every time any syllable precedes any foot
5. Ranking reviewed (simplest subset)
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6. This gets you …
· The basic Latin-like pattern (ˈCanada, caˈnasta, caˈnola, ˈcannon, ˈcan)

· English as an alternating stress language (ˌApaˌlachiˈcola)

· The Initial Dactyl Effect (monomorphemic ˌWinnepeˈsaukee etc.)

7. Medial CVC syllables
	
	In single clash
	In double clash
	In Arab context

	Closed by sonorant
	usually stressed:  Francisco, Halicarnassus
	not stressed:  San Francisco
	not stressed:  serendipity

	Closed by obstruent
	usually stressed:  tectonic
	stressed:  
Timbuctoo
	not stressed:  Alexander



· These are Pater’s claims about what is normal.
· I would need fancier software to check them thoroughly.

· Deviations from the Francisco pattern:    about 270 words with con-, com-; later treated by Pater with a lexically-specific, more power *Clash constraint.
· Deviations from the tectonic pattern:  many words with ex-, sub- and Mc-.
· Deviations from the Alexander pattern:  only two, ˌafˌfecˈtation, ˌanˌnexˈation (significantly, with the low vowel /æ/, which best tolerates subminimal footing)
8. How Pater gets the pattern:  obstruent-closed syllables
· “Avoid subminimal foot” cases (Alexander):  only Ft-Bin can force a violation of Weight-To-Stress:
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· Other-medial, initial cases (Timbuctoo, tectonic):  otherwise, you have to stress an obstruent-closed syllable, despite the clash.
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9. How Pater gets the pattern:  sonorant-closed syllables

· Novel move:  take seriously the fact that stressless sonorant-closed syllables surface in English as syllabic sonorants (or at least, darn close), and consider them to be light.

10. The phonetics of “near-syllabic resonants” in English (my speech)
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real schwa
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11. Evidence from a different source

· The “sprung rhythm” meter of Gerard Manley Hopkins (1844-1889) uses syllable quantity.

· Stressless syllables closed by sonorant consonants optionally scan as light.

· Kiparsky, Paul (1989). Sprung rhythm. In Kiparsky & Youmans (1989) Rhythm and meter. San Diego: Academic Press. 305–340.

· confirmed by:  Bruce Hayes and Claire Moore-Cantwell (2011) Gerard Manley Hopkins's Sprung Rhythm:  Corpus Study and Stochastic Grammar.  Phonology 28:235-282.

12. Applying this to stress

· The syllabic sonorants are taken to be light syllables.

· Stressless sonorant-closed initial syllable in San Francisco:  crucial ranking is *Clash-Head > *SonNuc.

· But not for the analogous initial sonorant-closed syllable in fran:  crucial ranking is Parse syllable >> *Clash-Head.
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· Crucial loser is FrN[1cisco] — unparsed syllable.

13. The Paterian analysis and typology

· What is especially nice about this is that it removes English as a counterexample to the general principal that sonorant-closed syllables tend to be either heavier or equally heavy with obstruent-closed syllables.

14. A tacit constraint

· There must be no ternary feet, else the stressless sonorant-closed syllable would get parsed, and the following wrong candidate would win:
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15. Where does the analysis need to be amplified (so far)?

· Final syllables:  they follow a pattern that is partly lexicalized, partly predictable (see below).

· The analysis as it stands says they should always be stressless.

· Let’s see how things go later when we introduce Faithfulness and other constraints.

· Light stressed penults (in trisyllabic and longer words):   They are pretty common but cannot be derived under the analysis so far.  

· Following tableau uses the wonder-constraint Don’t Fail to illustrate this point.
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16. What about medial syllables before secondary stress?
· Do you get the same pattern as before primary stress?

· This gets discussed in e.g. Kiparsky (LI 1979), Hayes (LI 1982)

· Pater’s analysis implies no—if penultimate you should stress any heavy.
· But for present purposes, let us suppose that Clash-Head is formulated to apply even  before a secondary stress.

17. An (imperfect) lexical search.

· Sonorant-closed, with at least syllables to go:  skip the sonorant-closed syllable

· True for 37 words in the database:

argentine, cavalcade, celandine, circumcise, columbine, commentary, commentator, compensate, davenport, desultory, dysentery, edelweiss, Fahrenheit, fragmentary, frankincense, inculcate, inundate, involuntary, legendary, mackintosh, melancholy, mercantile, merchandise, momentary, nightingale, nincompoop, potentate, quarantine, recompense, reconcile, recondite, secondary, sedentary, serpentine, turpentine, valentine, voluntary
· False for just 2 words, both plausibly inheritance cases:  enfranchise, percentile
· Obstruent-closed, single light syllable precedes:  should be skipped

· True for 4 words:   anecdote, designate, recognize, satisfy
· False for 2 words:  monoxide, decathlon.  



Hayes (1982) also has Aquidneck, Penobscot, Hopatcong, Monadnock
· Other obstruent-closed syllables:  should be stressed:

· True for 3 words:   jujitsu, Zimbabwe, impregnate


Hayes (1982) also has Ojibway

· No counterexamples

18. What is the productive pattern?

· Order of cases given is, sonorant-postlight, sonorant-postheavy, obstruent post-light, obstruent post-heavy.

Should be antepenult


Should be penultimate

Heppalcong, Hompalcong, Hepatcong,
Hempatcong

Abelmosk,  Ambelmosk, Abecmosk
ambecmosk

Ebendome, Embendome, Ebecdome
Embecdome
19. Upshot

· Pending productivity-research I can’t say.

· My best guess is that in this context sonorant-closed syllables usually get skipped; obstruent-closed syllables usually get stressed; and the skipped obstruent-closed syllables are always in the Arab Rule context.
· Not quite the same as before primary stress, so problematic for Pater.
non-standard syllable quantity in English
20. “Standard” syllable quantity

· You pick from two off-the-shelf distinctions:

· CVV, CVC vs. CV

· CVV vs. CVC, CV

· where the heavy category can be longer, e.g. CVVC

21. English

· It was recognized in the SPE era that CVCC tend to attract stress in final position; e.g.


VCC#
VC#
V#

stressed
1390
4813
661
unstressed
1052
6369
3929

VCC#
VC#
V#

stressed
0.57
0.43
0.14

unstressed
0.43
0.57
0.86

· This parallels modern Arabic vernacular, where final CVVC and CVCC are stress-attracting.

· …and perhaps has the same historical origin:  many final CVVC CVCC got that way by losing a final stressless vowel.

· There is one easy case:  any long vowel (i.e., not short-tense) attracts stress on final syllables.

anglophile, umpteen, idealize, bewitch, desecrate, disguise, decontaminate, educate, eighteen, fifteen, fluctuate, phoneme, guillotine, graduate

22. Ross’s innovations

· The character of the final consonant—with exceptions—can determine whether the final syllable gets stressed.

· Stress-favorers:

· obstruents

· non-coronals

· All this works more cleanly if you let it be overridden by the Arab Rule (“Remove stress from a syllable if immediately preceded by a stronger stressed light syllable.”)

23. Ross’s theory has exceptions

· Here is a search (suffixed forms excluded) of forms that end in a noncoronal obstruent, Arab Rule inapplicable, yet stressless final syllable.

· When I made this list, I culled out a big bunch of perceived transcription errors; and you may find that you have secondary stress on the final syllables of some of these.

bailiff , dandruff , eunuch , handkerchief , julep , kerchief, limerick, maverick, mischief , Norfolk, octave, plaintiff, tulip, turnip, worship

· If we are less stringent than this, we get more exceptions.

Updating Ross:   
are his observations meaningful when tested statistically?
24. Procedure

· I modified the course search software to produce output files that can be fed straight into R.

· Each search adds a new column of 1’s and 0’s, headed by a representation of the search string (which it is sensible to edit lightly before starting in with R).

25. R input file (approx).

	Word
	Arab
	IsNonCoronal
	IsObstruent
	Stressed

	barrel / [ B AE1 R AH0 L ]
	1
	0
	0
	0

	autumn / [ AO1 T AH0 M ]
	0
	1
	0
	0

	imperceptible / [ IH2 M P ER0 S EH1 P T IH0 B AH0 L ]
	0
	0
	0
	0

	curtain / [ K ER1 T AH0 N ]
	0
	0
	0
	0

	paris / [ P EH1 R IH0 S ]
	1
	0
	1
	0

	kindling / [ K IH1 N D L IH0 NG ]
	0
	1
	0
	0

	consummate / [ K AA1 N S AH0 M AH0 T ]
	0
	0
	1
	0


· orthography/transcription were combined to make sure each entry was unique

26. Dealing with suffixes

· Ross’s article abounds in monomorphemic stems, but when you do a corpus survey, most of what you get is affixed.

· I dealt with this by having a few extra input columns, one for each of several common (stressless) affixes.

· I searched for these with Excel, and skipped the step of culling out accidental non-affixes (e.g. alive does not have -ive).

· Affix was treated as a random effect in the modeling — we don’t really care about it but it matters.

27. Suffixes searched

-ive, -ic, -al, -ish, -ar, -ian, -ous

28. The R-model

· Trying to predict:  is the final syllable stressed (either primary or secondary)?

· Omitted words:  monosyllables, words with long vowel in final syllable.

· Simplification (just to save time):  only words ending in exactly one consonant.

· Fixed effects:  

· applicability of Arab Rule

· ending in noncoronal

· ending in obstruent

· Random effects:

· which suffix the word ends in

· if no suffix, treat as the category NoSuffix

working through the problem with r

29. Load necessary packages

library(languageR)

30. Get data into R

MyData=read.table("C:/251Simulations/HajRossWithR/HajRossRInput.txt", header=T, sep="\t")
· I have learned how to read tab-separated files:  sep = “\t”

31. The Arab Rule works well:  raw data

· R command:

xtabs( ~ Stressed + Arab, data = MyData)

· R output:

             Arab

Stressed    0    1

       0 4945 1252

       1  479   11
· a 50:1 disparity instead of a 5:1

32. Cutting to the chase:  the kitchen-sink model

(I tried various simpler models to get started.)

· Create the model:

MyLMerKitchenSink = lmer(Stressed ~ IsNonCoronal + IsObstruent + Arab + (1|Suffix), data=MyData, family=binomial)

· MyLMerKitchenSink = name of object in which the model is place

· lmer = linear mixed effects regression (function)

· Stressed = 0 or 1, we’re trying to predict it

· ~ “based on”

· IsNonCoronal, IsObstruent, Arab = fixed effects

· (1|Suffix) = random effect

· data = MyData means “using the data in MyData”

· family=binomial means “use logistic regression”

· Interpret the model (type the model’s name to get this material)

MyLMerKitchenSink
             Estimate Std. Error z value Pr(>|z|)    

(Intercept)   -6.0937     1.6057  -3.795 0.000148 ***
IsNonCoronal   1.2124     0.1342   9.037  < 2e-16 ***
IsObstruent    1.1308     0.1018  11.108  < 2e-16 ***
Arab          -2.7474     0.3106  -8.845  < 2e-16 ***
· Intercept:  very low, meaning it’s very likely a final syllable will be stressless (only 490/6687 forms have final stress)




big effect (−6.0937) , high significance (p=.000148)

· IsNonCoronal, IsObstruent:  modest effect, high significance

· Arab:  strongish effect, also highly significant

33. Do IsNonCoronal and IsObstruent interact additively?

· Create the model:

MyLmerGrandKitchenSink = lmer(Stressed ~ IsNonCoronal * IsObstruent + Arab + (1|Suffix), data=MyData, family=binomial)
· Crucial new bit:  IsNonCoronal * IsObstruent



Meaning:  test IsNonCoronal, IsObstruent, and an interaction term.

· Otherwise same

· Interpret the model:


MyLMerGrandKitchenSink

                         Estimate Std. Error z value Pr(>|z|)    

(Intercept)               -6.2945     1.6596  -3.793 0.000149 ***
IsNonCoronal               0.4419     0.2066   2.139 0.032439 *  
IsObstruent                0.8611     0.1103   7.806 5.90e-15 ***
Arab                      -2.8001     0.3165  -8.846  < 2e-16 ***
IsNonCoronal:IsObstruent   1.7057     0.2939   5.804 6.47e-09 ***
· Surprise:  IsNonCoronal is now rather weak.

· The interaction term, IsNonCoronal:IsObstruent, has taken on a large weight.
· Meaning:  
Most of the effect of being noncoronal actually comes from being a noncoronal obstruent.

Quite a bit of the effect of being an obstruent actually comes from being a noncoronal obstruent.

In other words, adding a “conjoined constraint” has a serious effect.

34. But is the new model truly an improvement?

· The caution:  it’s a more complicated model, so of course it would be expected to do somewhat better.

· So, a significance test (likelihood ratio test), called up with the anova() function:

anova(MyLMerKitchenSink,MyLMerGrandKitchenSink)
· Result:

                       Df    AIC    BIC  logLik  Chisq Chi Df Pr(>Chisq)    

MyLMerKitchenSink       5 2895.4 2929.5 -1442.7                             

MyLMerGrandKitchenSink  6 2861.0 2901.9 -1424.5 36.421      1   1.59e-09 ***
· Bottom line:  highly significant (look at Pr)

· logLik = log probability of the observed data, a measure of pure accuracy; bigger (less negative) is more accurate

· AIC = Akaike Information Criterion:  higher is better, and this takes model complexity into account.  Low is good

· BIC = Bayesian Information Criterion.  Same, but different.  :=)  Low is good.

· Df = degrees of freedom = number of model parameters  + 1



the 6 vs. 5 means that the second model is more complex

· Chisq = Chi square, the value used in this test

· So, it’s definitely an improvement; let’s keep it.

35. What was the behavior of the affixes?

· They are a random effect.

· Each affix gets a weight.

· We can look up these weights in R:


ranef(MyLMerGrandKitchenSink)

· Result:

al         0.4111798


ar         8.0498690


ian       -1.2937365


ic        -0.7802352


ish       -1.1727162


ive       -0.6209391


NoSuffix   3.8458712


ous       -2.3107557
· -ian, -ic, -ish, -ive, -ous are stress-rejecting, as I had anticipated.
· Unsuffixed forms (insofar as there weren’t other suffixed I missed) are much more stress prone, which is intuitive.
· -ar was a clerical error:  I mistakenly included only words that ended stressed, not stressless.
· -al:  canal and corral meant that such words are actually slightly more stress-attracting than monomorphemic words that end in coronal sonorants.
36. How well does this model predict stress?
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· Not all that well.

· But many near-zero values for stressless, few zero values for stressed.

37. What have we learned?

· (assuming a cleaned up Mark II version of this yields similar results)
· Ross is right, in general

· The Arab Rule is a powerful principle (see (31) above).

· both noncoronality and obstruency of final consonant encourage stress on final syllables (and they are overridden by the Arab Rule, as Ross said)
· trans-Rossian result:

· Noncoronal obstruency is a strong effect, going beyond the mere ganging of noncoronality and obstruency.

· Also:

· Suffixes are stress-rejecting.







� Also:  inadmissible inexplicable charismatic designation inadvertence jurisdiction recognition resignation satisfaction


� I didn’t include branching onset cases like electron.


� Thanks to Robert Daland for this idea and several others.








