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O iOverview

• Universal Grammar vs. Universal Learning
UG: Product‐oriented
UL: Process‐orientedUL: Process oriented

• Predictions for phonotactic judgments
UG: Lexicon and universals compete
UL: Lexicon and universals cooperateUL: Lexicon and universals cooperate

• Tests on Mandarin and Southern Min
They tend to support UL over UG (so far)
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U i l GUniversal Grammar

• UG is product‐oriented:
“It is a common observation that for all their 
diversity, languages are made to a great extent of 
familiar pieces, much like the wide variety of shapes 
and objects that can be assembled from a limitedand objects that can be assembled from a limited 
array of Lego blocks.” (Nevins et al., 2009, p. 359)

d l i i f bi f• Adult grammar as consisting of bits of UG:
Principles & ParametersPrinciples & Parameters
Distinctive feature theory
Optimality Theory constraints
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UG d l iUG and learning

• UG presumes an approach to learning:
“[Parameterized UG] is thought to dovetail with the 
results of research into the interaction of universal 
and language‐particular aspects of grammar during 
the actual process of language acquisition.”the actual process of language acquisition.
(Nevins et al., 2009, p. 359)

E l i i OT (T & S l k 2000)• E.g. learning in OT (Tesar & Smolensky, 2000):
Complex content: Thousands of innate constraintsp
Simple algorithm: Demote the violated constraints
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U i l L iUniversal Learning

• But UL doesn’t need UG:
“By parity of argument, every feature of every 
language that has ever been spoken must then be 
part of the language faculty or UG. This seems no 
more plausible than claiming that, because we canmore plausible than claiming that, because we can 
learn to ride a bicycle or read music, these abilities 
are part of our innate endowment Rather it is theare part of our innate endowment. Rather, it is the 
ability to learn bicycle riding by putting together 
h b i bili i hi h h t b ithiother, more basic abilities which has to be within 

our capacities, not the trick itself.”
(Evans & Levinson, 2009, p. 443)
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UL d l iUL and learning

• UL is process‐oriented:
What’s innate are learning biases, not bits of grammar

• UL traditionally outside of generative grammarUL traditionally outside of generative grammar
Operating principles (Slobin, 1973)
“The myth of language universals” (Evans & Levinson, 2009)

• But not anymore: e g Hayes & Wilson (2008)• But not anymore: e.g. Hayes & Wilson (2008)
Simple content: No innate constraints
Complex algorithm: Constraints built from experience, 
respecting innate locality biasesrespecting innate locality biases
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H UL l iHow UL explains

• Universals
Shared learning biases lead to similar outcomes

• Poverty of the stimulusPoverty of the stimulus
Learning biases are corpus analysis algorithms that 
are shared with the creators of the corpus

• An adult corpus: A B A BAn adult corpus: A, B, A, B, …
Child wonders: What’s the next letter?

• If adults are human: A, B, A, B, A, B, A, B, …
If d l i d A B A B C A B C D• If adults are weird: A, B, A, B, C, A, B, C, D, …
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A i f ULArguing for UL

• Universals
Shared learning biases lead to similar outcomes…
…but not necessarily to identical outcomes…but not necessarily to identical outcomes
Thus universals can be fuzzy (e.g., Mielke, 2008)

• Poverty of the stimulus
The innately biased learner finds/creates patternsThe innately biased learner finds/creates patterns
It doesn’t merely use corpus info to fill gaps in UG
Thus “naturalness” should cooperate with lexical 
experience instead of competing with itexperience instead of competing with it
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A h ti h t ti lA schematic phonotactic example

• Naturalness says: A = B > C = D
• But the lexicon says: A > B > C > D
• UG competition: If natural then ignore lexicon• UG competition: If natural, then ignore lexicon

C > D triggers learning: *D >> Faith >> *C
So mature grammar says: A = B > C > DC > D

UL ti If t l th l l i• UL cooperation: If natural, then learn lexicon
A & B are easy to learn from, so A > B triggers learningA & B are easy to learn from, so A   B triggers learning
So mature grammar says: A > B A > B > C = D 
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UG di tiUG prediction
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vary according to 
lexical typicality

UL di tiUL prediction
Natural items 

vary according to
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all equally bad

A idi t ti ti l tif tAvoiding statistical artifacts

• Naturalness & lexical typicality are correlated:
Naturalness Typicality Acceptability

• Solution: Remove the correlation by replacing y p g
one independent variable with residuals:

X2 0
resid(X2~X1)

= real X2

X1

ea
- X2 predicted from X1
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X1 X1

S M d i d tSome Mandarin data
f i• Part of a mega‐experiment (cf. Balota et al., 2012)

All 3,274 non‐lexical syllables that can be written inAll 3,274 non lexical syllables that can be written in 
BPMF (Taiwan’s phonetic orthography)

G d/b d dlik j d t f BMPF ll blGood/bad wordlikeness judgments of BMPF syllables
16 speakers in this pilot (ca. 100 in full experiment)p p ( p )

• Some interesting initial results (details TBA)
Syllable structure primes across trials, but not onsets
Slower responses show stronger neighborhood effectsSlower responses show stronger neighborhood effects
“Naturalness” and lexical “typicality” interactions
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M d i ll bl j d tMandarin nonce syllable judgments
Blank = lexical 

(not tested)
Lighter= better Darker = worse
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T t 1 M d i i hbTest 1: Mandarin neighbors

• Lexical typicality: Number of lexical neighbors 
One segment from target (Vitevitch & Luce, 1999)

• Naturalness: Number of languages with item’sNaturalness: Number of languages with item s 
initial consonant (in UPSID; Maddieson, 1984)
((This and all other analyses
reported here ignore tone)

UPID frequency of onset

L Hi hLower Higher

Neighborhood Lower thio35 pio51Neighborhood 
density

Lower t io pio

Higher thiei55 piei55
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T t 1 R ltTest 1: Results
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about equally bad

T t 2 S Mi d lt j d tTest 2: S. Min adult judgments
• 255 non‐lexical syllables, one per each logically 
possible bigram of Southern Min phonemespossible bigram of Southern Min phonemes

• 20 native speakers, binary auditory judgments
• Lexical typicality: Lexical bigram probability 
( b d / t d F i h & Z d h 2001)(observed / expected: Frisch & Zawaydeh, 2001)

• Naturalness: Bigram feature differencesNaturalness: Bigram feature differences
(more differences = easier to distinguish perceptually)
(because task is auditory) Mean number of feature changes(because task is auditory) Mean number of feature changes

Lower Higher

Mean bigram Lower biem1 sot4
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Mean bigram 
probability (O/E ratio)

Lower biem1 sot4

Higher guoŋ7 piok8



T t 2 R ltTest 2: Results
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T t 3 M d i ll bl t i tTest 3: Mandarin syllable constraints 

• Lexical typicality: Syllable type frequency
E.g. CV, GV, CGV, CVC, GVC, CGVC, CVG, GVG, CGVG
Count number of syllables in syllabary per typeCount number of syllables in syllabary per type

• Naturalness: NoComplexOnset, NoCoda
Haven’t tested Onset yet (no onsetless syllables in 
this subset of the data)this subset of the data)

• Lexical/natural relations positively correlated:
NoComplexOnset tends to be obeyed: CVX > CGVX
NoCoda also tends to be obeyed: XV > {XVC XVG}NoCoda also tends to be obeyed: XV_ > {XVC, XVG}
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T t 3 N C l O t ltTest 3a: NoComplexOnset results
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Log syllable type frequency (residuals)

T t 3b N C d ltTest 3b: NoCoda results
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Log syllable type frequency (residuals)

T t 4 Wh t b t kid ?Test 4: What about kids?

• Seven children from the longitudinal Taiwanese 
Child L C (T 2007)Child Language Corpus (Tsay, 2007)
88,280 syllable tokens with at least one bigram, y g
(For other findings, see Myers & Tsay, 2011)

• Production accuracy (similarity to adult targets)
• Lexical typicality: Neighborhood density• Lexical typicality: Neighborhood density

(based on the adult lexicon)

• Naturalness: Bigram feature similarities
( l d )(more similar = easier to produce)
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T t 4 S Mi hild d tiTest 4: S. Min child production
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R ltResults summary

• Results that point clearly towards UL:
Mandarin adults: Neighbors x Onset typological freq
S. Min adults: Bigram frequency x Feature diffsS. Min adults: Bigram frequency x Feature diffs

• Mixed results:
Mandarin adults: Syllable constraints (partly pro‐UL)
S Min kids: Neighbors x Feature sims (tiny pro UG)S. Min kids: Neighbors x Feature sims (tiny pro‐UG)

• Results that point clearly towards UG:
None (so far)
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Th f tThe future

• More tests are needed
Other measures of lexical typicality and naturalness
Other languages, tasks, populations (kids vs. adults)Other languages, tasks, populations (kids vs. adults)

• UL needs to be formalized
The interaction of lexical typicality and naturalness 
should depend on the detailsshould depend on the details

E.g. neighborhood density and phonotactic probability 
involve different processes (Pylkkänen & Marantz 2003)involve different processes (Pylkkänen & Marantz, 2003)

• Logic beyond phonotactics: Test other “interactions 
of universal and language‐particular aspects of grammar”
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