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Main Claim

Lexical exceptions to phonological processes follow from Gradient

Symbolic Representations
(Smolensky and Goldrick (2016), Rosen (2016), Faust&Smolensky (this morning))

® gradience not only for segmental alternations but also for exceptions in
the autosegmental phonology: a case study of morphological tone
Extending the original GSR claim, | argue that:

@ Phonological representations remain gradient in the output:
consequences for the evaluation of markedness constraints
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Exceptional Tones in MIG

Background: MIG (Pike, 1944, 1948; Mak, 1950; Hollenbach, 2003; McKendry, 2013)

@ San Miguel el Grande Mixtec (=MIQ) is a variety of Mixtec
(Otomanguean), spoken in Southern Mexico

@ three level tones: H (=4), M (=a), L (=a)

@ sequences of two tones only possible on long vowels: p is the TBU and
no true contour tones

@ (nasalization is a feature of morphemes (Marlett, 1992), notated as
/CVCVY/)
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Exceptional Tones in MIG

Tone ‘perturbation’ in MIG

@ common in Mixtec: ‘perturbing’ morphemes that trigger a tonal
change on a following morphemes (Diirr, 1987; Hollenbach, 2003)

@ autosegmental account: floating tones (Goldsmith, 1990; Tranel, 1995a,b)

(1)  MIG: Floating H-tones

(Mak, 1950; McKendry, 2013)

Morpheme 1 Morpheme 2 Surface
a. kobd™  ‘day’ | biko  ‘fiestas | kebd biko = M:83
b. ndeju(H) ‘food’ | ba?a ‘good’ "deju ba?a Mm:83
c. k¥ara®) ‘many’ | sutfi ‘children’ | k™a?a saffi M:83
d. fiLf(H) ‘head’ trﬂ ‘skunk’ _fm_l ﬂﬂ McK:85
e. nu_f,l(H) ‘face’ nutfi(H) ‘beans’ nuu nutfi McK:84
f. B@m) Even | -til) 3.ANIM aati McK:92
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Exceptional Tones in MIG

Challenge 1: Exceptional non-hosts

@ some morphemes are exceptional non-hosts for a preceding
floating H-tone if the preceding morpheme ends in H; an example is
/-8e/ 3.MHoN (2-a-c) (Pike, 1948, 91)

@ (2-d+e) show that this is not a regular phonological ban on *HH: other
morphemes host floating H’s and create such tone sequences

(2)  Exceptional non-host for floating H (McKendry, 2013)
Morpheme 1 Morpheme 2 | Surface
a nutfi(H) ‘bean’ | -0e  3.MHon | nutfidé = McK:92
b jee(H) ‘eat’ | -0e  3.MHon | jeedé McK:104
c. B%(H) EmpH | -Oe 3.MHon | Baade McK:92
d Bg(H) Ewen | -l 3ANIM Béti McK:92
e. Jini"  ‘head | i skunk’ | [ini fi%i  McKiss
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Exceptional Tones in MIG

Challenge 2: Exceptional tone allomorphs

& surface forms for /-jo/ 1.INcL and /-ro/ 2 alternate between H, M, and L
depending on the preceding morpheme

(3) Surface realizations of /jo/ro/ (Pike, 1948; McKendry, 2013)
Preceding morpheme | Surface
a. hini ‘know’ hinijo L McK:93
b. si?a  ‘make sé_?aj() H  McK:93
c. kunu = Crum kunuj6 H P90
d. kee™ ‘ear keero M P91
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Exceptional Tones in MIG

Challenge 2: Exceptional tone allomorphs

4 Surface realizations of /jo/ro/: Summary (McKendry, 2013, 93)

following... | Surface

R1. L# L

R2. H# L

R3. L(H# |L

R4. M(H# | M

R5. M# H

R6. H(H)# | H
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Analysis  Theoretical Background

Weak activation in phonology

@ Gradient Symbolic Representations
(Smolensky and Goldrick, 2016; Rosen, 2016)
® symbols in a linguistic representation have numerical degrees of
presence or activity; can be weakly active
® all output elements are discrete and fully active

@ proposed modification: Gradient Symbolic Representations in the
Output (=GSRO) where output elements can be/remain weakly active
® consequences for the evaluation of markedness constraints
® neutralization to desired fully active element penalized by standard
faithfulness: interaction with other unfaithful operations

@ grammatical computation inside Harmonic Grammar
(Legendre et al., 1990; Potts et al., 2010)
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Analysis  Theoretical Background

Weak activity in the output: Markedness constraints

@ violated by the number

M! that the desired structure lacks to activity 1.0.

(=weaker elements don’t fulfill them as good)

*M that the penalized structure is active.
(=weaker elements don’t violate them as bad)
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Analysis  Theoretical Background

Weak activity in the output: Markedness constraints

(5) a. ONs!: Assign violation 1-X for every ¢ with an onset of activity X.

b.  "CC: Assign violation X for a CC in a syllable margin where X is the
highest activity that both C share.

(6) Toy example: weak activation and HG constraint evaluation

U1k0.6t0‘7 Ons! | *CC
20 10
a. U1 k0.6t0.7 -1 -0.6 -26
= b, k0‘6 U1t0~7 -04 -8
c.  2iugkqty -1 -10
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Analysis  Theoretical Background

Weak activity in the output: Faithfulness constraints

@ any change in activity is a faithfulness violation

7 a. MAXS: Assign violation X for any segmental activity X in the input
g y seg Y p
that is not present in the output.
(vs. rewarding Max (Smolensky and Goldrick, 2016; Rosen, 2016))

b.  DEPS: Assign violation X for any segmental activity X present in the
output but not in the input.

(8) Toy example: weak activation and HG constraint evaluation

pratkos Max | Dep | *CobaA
3 2 1
I a. pi1aq k0~6 -0.6 -0.6
b. prakq -0.4 -1 -1.8
C.  piaq -0.6 -1.8
d.  prarkoson -1 -2
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Analysis Theoretical Background

A typology of lexical exceptions predicted by GSRO

Exceptional morphemes=contain weakly active elements

1) Weak elements are only realized...

B) with phonological support (e.g. Catalan /u/-alternation (Bonet et al., 2007))

2) Weak elements avoided in marked environments = Faust&Smolensky (t.m.)
(e.g. Nuuchahnulth unstable consonants (Kim, 2003))

3) Weak output elements are...

B) realized since not a bad enough problem
(e.g. Yine non-deleting /-wa/ (Pater, 2006))

4) Elements of different activities compete for realization
(e.g. stress in M.-C. Salish (Czaykowska-Higgins, 1993))

GSR/Q GSRO only |GSR/Q GSR/O
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Analysis  Analysis: Avant

Floating tones: Overwriting

@ in MIG, floating tones are never deleted (=highest weight for MAXFL)

@ there are no contour tones in MIG (9-d): floating tone association
results in overwriting

9) a.  MAXT: Assign violation X for any tonal activity X in the input that is
not present in the output. (Yip, 2002)

b.  MAXFL: Assign violation X for any activity X of a floating tone in the
input that is not present in the output. (Wolf, 2007)

c.  T>p: Assign 1-X violations for every tone where X is the activity of
TBU's this tone is associated to. (Wolf, 2007)

d.  "CoNT: Assign X violations for every TBU associated to tones T; and
T, where X is the highest activity that Ty and T, share. (Yip, 2002)
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Analysis  Analysis: Avant

Overwriting
(10) -
R S12.0%
t H = | P A=
200 | 200 | 60 | 10
Ly Hi M
a L1 b 1 -60
1 H1
L M
b. [ B -1 1| -210
H H1
o o -1 -200
‘ Hi \L1
L H;y
-@d.L | -1 -10
1 H1
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Analysis  Analysis I: Exceptional non-hosts

Analysis for exceptional non-hosts in a nutshell

@ some |'s have an activity lower than 1: they are weak hosts for a
floating tone since they don’t avoid a T>p violation fully

@ floating H association and preceding H-toned TBU violate the OCP -
association to a weak host is not a good enough reason to tolerate this
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Analysis Analysis I: Exceptional non-hosts

Analysis for weak hosts: Further constraints

@ positional faithfulness constraint (11-b) penalizes new associations of
morpheme-final tones (=becomes crucial later)

(11) a. OCP: Assign X violations for every pair of adjacent H-tones where X
is the highest activity that both share.

b.  DEP|r: Assign violation 1 for every epenthetic association between a
TBU and a tone that is morpheme-final.

- Cf. Kramer (2003); Barnes (2008) on final syllable prominence effects
- faithfulness constraint other than MAx/DEP are not scaled to
activation (Smolensky and Goldrick, 2016, 17)
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Analysis Analysis I: Exceptional non-hosts

Floating H associates to a strong host: OCP irrelevant

"deju(H) ‘food” | ba?a ‘good’ | "deju ba?a M:83
fiil’(H) ‘head’ ﬂ‘& ‘skunk’ ‘fﬂﬂ'ﬁ McK:85

(12)
Hi H L - z
UL ‘1 i £ k
< | 5|9 | =
H1 H1 = |k |0 |0 |=
200 1 60 | 19 | 10 | 10
Hi H;y Ly
a. -1 -60
H1 H1
H; H;
= b -1 -1 | -1 -39
M1 1
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Analysis  Analysis I: Exceptional non-hosts

Floating H associates to a weak host: No OCP-violation

‘nuij'i(H) ‘bean’ | -0e  3.MHoN ‘ nutfidé  Mck:92

(13)
MiHr My T Z -
| o 2 =150 %
i Ho5 = A lal|ldo|=
200 60 19 | 10 | 10
Mi Hi My
a | | -1 -60
Hi Ho.5
M; H;
= b | | 0.5 | -1 1| -59
W Ho.5
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Analysis  Analysis I: Exceptional non-hosts

Floating H association blocked for weak hosts: Fatal OCP-violation

‘ ﬁéé(H) EMPH ‘ -0e  3.MHon ‘ aade McK:92 ‘

(14)
Hy Hi My T Z -
| * 2 = |3 |52
n W Q <
M1 Ho.5 = = oo | =
200 | 60 19 | 10 | 10
T 3, -1 -60
H1 Ho.5
H, H,
b. | 0.5 | -1 -1 ] -1 | -69
H1 Ho.5
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Analysis  Analysis I: Exceptional non-hosts

Weak Hosts: Threshold effects

(15)
Weight of is greater than the weight of
T>p > DEP|py + OCP + MAXT
DEP|gy + OCP + MAXT > 0.5xT>p
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Analysis alysis I1: Allomorphy for

Analysis II: Allomorphy for /jo/ro/ J

Eva Zimmermann (Leipzig University) mfm 25



Analysis Analysis 11: Allomorphy for /jo/ro/

Analysis for /jo/ro/ in a nutshell

(16)
following. .. Surface
R1. L# L
R2. H# L
R3. LH# |L
Rae. M H# | M
R5. M# H
R6. H(H)# | H

(17) Representation for /jo/ro/:

Los Hos « the TBU of /ro/jo/ is associated
i to both a weakly activated L
and a weakly activated H

(Cf. the French liaison analysis in Smolensky and Goldrick (2016): different ‘allomorphs’ are

all (weakly) activated and part of the same underlying representation)
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Analysis Analysis 11: Allomorphy for /jo/ro/

Preference for realizing Lo

@ only one tone can be realized: no contour tones in MIG (*CoNT =200)
(vs. ‘blend structures’ in Smolensky and Goldrick (2016))

@ realization of Ly is preferred since it has a higher activity: lower
number of SPec (18) and MAXT violations arise

(18) SPEC: Assign 1-X violations for every TBU where X is the tonal activity
associated to this TBU. (Yip, 2002)
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Analysis Analysis 11: Allomorphy for /jo/ro/

Preference for realizing Lo

(19)

Hi  Loe Hos E =
| & 2 2
1 g & | =
200 70 10
Hy Los Hos
a. -0.5 -100
1 ity
Hy Los
= b -0.4 | -0.5 -33
11 M1
Hy Ho.s
¢ | | 0.5 | -0.6 || -41
H1 M1
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Analysis Analysis 11: Allomorphy for /jo/ro/

Ban on ML makes L impossible

@ realization of Lyg impossible for bases ending in M due to (20)

¢ (underlying sequences of ML are preserved: other strategies (deletion and tonal

underspecification, deletion and spreading,... are excluded by higher-weighted
constraints; cf. Appendix)

(20) “ML: Assign X violations for every sequence of tone M followed by tone L
where X is the highest activity that both share.
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Analysis Analysis 11: Allomorphy for /jo/ro/

Ban on ML makes L impossible

(21)
M1 Lo.s Hos = -
o 2 - %
M1 iy o & p= =
200 70 15 10
My Los Hos
a | N/ -0.5 -0.6 -109
M1 H1
My Lo.s
b. | | 04| -06 | 0.5 | -42
i1 i
M4 Ho.s
= C, -0.5 -0.6 -41
11 H1
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Analysis Analysis 11: Allomorphy for /jo/ro/

Providing /jo/ro/ with a fully active tone?

@ floating H’s can not be realized on /jo/ro/: H’s can’t associate to TBU’s
that were underlyingly already H (22-a)

@ spreading of a preceding tone violates (22-b)
(22) a.  DEeP|pyp: Assign a violation 1 for every new association between a H

that is unassociated in the input and a TBU if the TBU was
underlyingly associated to a H.

b.  "LNGT: Assign * for every tone phonetically associated to more than
one TBU. (Yip, 2002)
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Analysis Analysis 11: Allomorphy for /jo/ro/

Spreading of a stem-tone

(23)
M1 Hy Log Hos = = | =
+ = Q O X
& ] z <
1 1 I 3 ~ p
200 70 15 10
M1 Hy Lo
a | | -0.4 05 | -33
B iy
M1 Hi  Hos
b. | | 0.5 0.6 || -41
M1 H1
M7 Hq
we [ 1| -11 | -26
11 K1
My Hy
d. | | -0.5 11| -1
i1 i
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Analysis Analysis 11: Allomorphy for /jo/ro/

No spreading for stem-final tones

@ in the absence of a floating H, stem-final tones are prevented from
spreading by DEeP|gy (cf. (11-b)): only tones that are not the
rightmost in the tonal melody of a morpheme can spread

(24) DEP|fy: Assign violation 1 for every epenthetic association between a
TBU and a tone that is morpheme-final.
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Analysis Analysis 11: Allomorphy for /jo/ro/

No spreading for stem-final tones

(25)  No spreading without a floating tone

M1 Loe Hos z | =
+ Q = - o bs
g |2 = | 5] 2
1 11 172} =) % * =
70 19 15 15 10
M4 Lo
a. -0.4 -0.6 -0.5 -42
iy B
M1 Ho.s
= b -0.5 -0.6 || -41
i i1
My
¢ [T -1 1| -1 | 45
H1 11
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Analysis

Summary of the analysis

Analysis 11: Allomorphy for /jo/ro/

Los Hos
H
(26)
A. Spreading of non-final stem tone possible C. Spreading of stem-final tone impossible
L1 Hy Ly Lo.s
R3. L(H# |L R1. L# | L \ \
i I8 i B
M1 Hy Hi Lo.s
R4 MH# | M R2. H# | L \ \
B 18 1 1
H{ Hy M1 Hos
R6. H(H)# | H R5. M# | H \ \
B i i1 i
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Analysis Analysis 11: Allomorphy for /jo/ro/

Alternation of /ro/jo/: Gang effect

(27)
Weight of is greater than the weight of
0.4xSPEC > “LNGT + 0.6xMAXT
DEP|gy + "LNGT + 0.6xMAXT > 0.4xSPEC

And DEP|f is less important than Spec (cf. (15))
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Analysis Analysis 11: Allomorphy for /jo/ro/

Summary of the analysis

(28) All weights

- T z
o g T s = =
X = 8} = — O a. X
< o} o w =3 o z @) <
| P |la|&s|a|a|Z|~|3|=3
200 | 200 | 200 | 70 | 60 | 19 | 15| 15 | 10 | 10

@ constraint weights checked with OTHelp (Staubs et al., 2010)

(and manipulated by hand; e.g. taken times 10 for aesthetical reasons: integers result)
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Summary and Conclusion
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Summary and Conclusion

@ strengthened argument for GSR: new case study for tonal
alternations; adding gradience to autosegmental elements

@ a unified account for two exceptions of MIG tonology that haven’t
received any theoretical account

@ extended original GSR proposal in assuming gradience in the output:

® phonologically predictable alternations of type 3 predicted:
weak output elements are avoided since they are not a good
enough solution (Yo 5 for T>p and Ly ¢/Hg 5 for SPEC)

? phonetic effects for weak elements

? strengthening to full element: interaction with ‘normal’
epenthesis predicted
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Summary and Conclusion
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