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Main Claim

Assumptions

1. All linguistic symbols have activity that can gradiently di�er
(Smolensky and Goldrick, 2016; Rosen, 2016).

2. Reduplication is fission to fill empty prosodic nodes (e.g. Marantz, 1982).

3. Fission is distribution of underlying activity.

Consequences

1. Reduplication is weakening of all elements involved in the copying.

2. Every copy operation gradiently weakens elements.

Underlying: _XFD

Output: _ X _ X FD

_XFD

_ X _ X _ X FD
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Footnote: Terminology for Phonological Account of Reduplication

(1)

‘Traditional’: Reduplicant Base

so ∼ sopo

Here:
(phonological account)

Ù Copying is symmetricalso - so - po

Copied Not copied

2 ∼ so po Ù Empty prosody

triggers copyingCopy-Exponent Copied
base
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Copying as Weakening: Empirical Picture

Copying as Weakening: Empirical Picture
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Copying as Weakening: Empirical Picture Reduction and Copying

Reduction and Reduplication

1. Copying = Weakening
a. TETU in the copy-exponent

(McCarthy and Prince, 1995; Becker and Flack Po�s, 2011)

e.g. Gitksan, Shuswap, Sanskrit. . .

b. TETU in the the copied base
(Shaw and Howe, 1999; Struijke, 2000)

e.g. Tohono O’odham, Heiltsuk, Mainland Sliammon,. . .

c. TETU in both copy-exponent and the the copied base
(Struijke, 2000)

e.g. Kwakwala, Hausa, Lushootseed,. . .

2. Multiple Copying = Further Weakening
(Zimmermann, 2018e,d)

TETU only under multiple reduplication
e.g. Sikaiana, Southern Wakashan,. . .
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Copying as Weakening: Empirical Picture Reduction and Copying

Reduction in the Copy Exponent: Gitksan

> fixed segmentism reduplication with /i/ and /a/ (adjacent to a
gu�urals)

> deglo�alization (+predictable voicing), dea�ricativization, and
depalatalization in the copy-exponent

(2) Plural reduplication (Brown, 2008, 147+148)

m’aţ m i s ∼ m’ a ţ ‘to hit, strike’

t’u:ţ’xw d i s ∼ t’ u: ţ’ xw ‘be black’

maSxw m i s ∼ m a S xw ‘white’

iSxw a s ∼i S xw ‘stink, smell’
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Copying as Weakening: Empirical Picture Reduction and Copying

Reduction in the Copied Base: Tohono O’odham

(3) Plural reduplication (Shaw and Howe, 1999; Fitzgerald, 2012)

a. Syncope in the copied base: Single V
jípos-ìd jí ∼ j poSìd ‘to brand object’ S2

tóki tó ∼ t ki ‘co�on’ S2

dápk dá ∼ d pk ‘to press down with fingers repeatedly’ F451

b. Syncope in the copied base: Diphtongs
híopčig hí ∼ h opčig ‘to be full of body lice in one place’ F716

Píoldakùã Pí ∼ P oldakùã ‘bean pot used for frying beans’ F716

dóa dó ∼ d a ‘to be healthy’

c. Syncope blocked for phonotactic reasons (e.g. sonority reversal in coda)
hím hí ∼ hi m ‘walking’ *hí∼hm S3

wáNgo wá ∼ pa Ngo ‘bank’ *wá∼pNgo S3

pílsa pí ∼ pi lsa ‘blanket’ *pí∼plsa S3
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Copying as Weakening: Empirical Picture Reduction and Copying

Syncope in Copy-Exponent and Copied Base: Kwak’wala (simplified)

(4) /m’u:t/ ‘refuse, useless’ su�ixation (Struijke, 2000; Saba Kirchner, 2010)

a. C-deletion/V-reduction in the copied base (S72)

s@l s@l ∼ s@ mu:t ‘drill’

k@n k@n ∼ k@ mu:t ‘scoop up’

k’a:p k’a: ∼ k’@ pm’u:t ‘(mouse) gnaw’

q@ns q@n ∼ q@ sm’u:t ‘adze with long-handled adze’

b. C-deletion/V-reduction in the copy exponent (S77)
m@ndz m@ ∼ m@n dz@mu:t ‘leavings a�er cu�ing kindling woods’

qw’a:l’ qw’@ ∼ qw’a: l’@mu:t ‘embers’

sa:qw’ s@ ∼ sa: qw’@mu:t ‘peelings’

> H=V: or sonorant coda; reduction thus ensures unmarked iambic feet
(LH, LL, H) and avoids stress clashes

> repairs are bound to copying: e.g. (ţ’ó:)(l’@̀m)(y’à:) (S70)
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Copying as Weakening: Empirical Picture Multiple Copying as Gradient Weakening

Truncation in Multiple Reduplication Contexts: Sikaiana

(5) Repetitive reduplication (Donner, 2012, 23+24)

a. Bisyllabic repetitive reduplication
sopo sopo∼sopo ‘jump’

sepu sepu∼sepu ‘dive’

motu motu∼motu ‘snap’

b. CV/C-reduplication in the plural
sopo s ∼ so po so ∼ so po ‘jump’

sepu s ∼ se pu se ∼ se pu ‘dive’

moe m ∼ mo e mo ∼ mo e ‘sleep’

c. Obligatory C-reduplication if both are combined
sopo sopo∼ s ∼ so po *sopo∼so∼sopo ‘jump’

sepu sepu∼ s ∼ se pu *sepu∼so∼sepu ‘dive’
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Copying as Weakening: Theoretical Modeling

Copying as Weakening: Theoretical Modeling
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Copying as Weakening: Theoretical Modeling Assumptions

Copying as Weakening: Assumptions

1. Phonological account of reduplication: Segmental fission

2. Gradient Symbolic Representation

3. HG

4. Containment

5. Fission is Distribution of Activity
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Copying as Weakening: Theoretical Modeling Assumptions

1. Reduplication results from Prosodic A�ixation
(Marantz, 1982; Pulleyblank, 2009; Saba Kirchner, 2010, 2013a,b)

> reduplicative morphemes contain segmentally empty prosodic
nodes that are filled with ‘copied’ elements

> copying is the general phonological repair of segmental fission
violating (6) (Spaelti, 1997; Struijke, 2000; Gafos, 2003; Nelson, 2003)

(6) IntS: Assign -1 violation to every pair of output segments that
correspond to the same input segment.

(7)

s1 i2 l’3

µµ
µ>S DepS *V: IntS

a.
s1 i2 l’3

µµ
*!

+ b.
s1 i2 s1 i2 l’3

µµ
**
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Copying as Weakening: Theoretical Modeling Assumptions

2. Gradient Symbolic Representation (Smolensky and Goldrick, 2016; Rosen, 2016)

> symbols in a linguistic representation can have di�erent activities

> in the following, all output activity is 1 (GEN or constraint – cf. later)

> di�erent activities result in gradient faithfulness violations
• weakly active elements are easier to delete than ‘normal’ segments

• it is costly to realize weakly active elements

(8) Gradient activity = gradient faithfulness violations

b a t – p
1 1 1 .5

*CC Max Dep

a. b a t p
1 1 1 1

-1 -0.5

+ b. b a t
1 1 1

-0.5

c. b a p
1 1 1

-1 -0.5
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Copying as Weakening: Theoretical Modeling Assumptions

Intermezzo: Max and Dep and GSR

(9) a. Dep : For every pair of corresponding input output elements
with underlying activity I and an output activity O where I<O:
Assign -(O-I) violations.

b. Max : For every pair of corresponding input output elements
with underlying activity I and an output activity O where I>O:
Assign -(I-O) violations.
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Copying as Weakening: Theoretical Modeling Assumptions

3. Harmonic Grammar (Legendre et al., 1990; Po�s et al., 2010)

> constraints are weighted, not ranked: Constraint ganging and
threshold e�ects

4. Containment (Prince and Smolensky, 1993/2004)

> non-realization of an element is se�ing its activity to zero (=gray)

> non-realized elements can be enough to fill prosodic nodes

(10)
µ µ µ

s o p o
1 1 1 1

µ>S IntS

100 10

(+) a.
µ µ µ

s o∼ s o p o
1 1 1 1 1 1

-2 -20

(+) b.
µ µ µ

s o∼ s o p o
1 0 1 1 1 1

-2 -20
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Copying as Weakening: Theoretical Modeling Assumptions

5. Fission is Distribution of Activity

(11) GEN operation: Fission
Input element S1 with activity A corresponds to x output elements
S1 with underlying activity A/x.

= elements that result from fission necessarily have an activity
smaller than 1 that corresponds to input activity

= all output correspondents of S1 have the same amount of activity that
corresponds to input activity

(12)

Fission

Underlying segments:
Underlying Act.:

Underlying Act.:

Surface segments:

s o p o
1 1 1 1

.5 .5 .5 .5 1 1

s o s o p o
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Copying as Weakening: Theoretical Modeling Assumptions

5. Fission is Distribution of Activity

> crucial consequence for elements with the same underlying activity:
Non-realization of a copied segment is be�er for Max; they are weaker

(13)

Underlying segments:
Underlying Act.:

Underlying Act.:

Insert/delete Act.:

Surface segments:

Faithfulness violations: Dep: -2 Dep: -1.5
Max: -1.5

a. Copying
s o p o
1 1 1 1

.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

s o s o p o

b. Copying+Deletion
s o p o
1 1 1 1

.5 .5 .5 .5 1 1
–.5 +.5 +.5 +.5 –1

Fission

o s o p
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Copying as Weakening: Theoretical Modeling Consequence: Faithfulness Thresholds

Predicted Typology: Reduction Thresholds

(14)

No 1 x 2 x
Reduplication Reduplication Reduplication

Lg 1 Reduction e.g. Palauan

Lg 2 No Reduction Reduction e.g. Tohono O’odham

Lg 3 No Reduction Reduction e.g. Sikaiana

Lg 4 No Reduction e.g. Papapana
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Copying as Weakening: Theoretical Modeling Consequence: Faithfulness Thresholds

Lg 1: Always Reduction (e.g. Palauan)

(15) DeletePenult!�Max

DeletePenult! Max

1000 100

NoRed-a. s a p o
1 1 1 1

-1 -1000

+ NoRed-b.
s a p o
1 1 1 1

–1

-1 -100

1xRed-a.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

-1 -1000

+ 1xRed-b.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 –.5

-0.5 -50

2xRed-a.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ +.6̄

-1 -1000

+ 2xRed-b.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ –.3̄

-0.3̄ -33.3̄
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Copying as Weakening: Theoretical Modeling Consequence: Faithfulness Thresholds

Lg 2: Only Reduction if Reduplication (e.g. Tohono O’odham)

(16) Max� DeletePenult! and DeletePenult!� 0.5xMax

DeletePenult! Max

99 100

+ NoRed-a. s a p o
1 1 1 1

-1 -99

NoRed-b.
s a p o
1 1 1 1

–1

-1 -100

1xRed-a.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

-1 -99

+ 1xRed-b.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 –.5

-0.5 -50

2xRed-a.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ +.6̄

-1 -99

+ 2xRed-b.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ –.3̄

-0.3̄ -33.3̄
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Copying as Weakening: Theoretical Modeling Consequence: Faithfulness Thresholds

Lg 3: Only Reduction if Multiple Reduplication (e.g. Sikaiana)

(17) 0.5xMax� DeletePenult! and DeletePenult!� 0.3̄xMax

DeletePenult! Max

99 200

+ NoRed-a. s a p o
1 1 1 1

-1 -99

NoRed-b.
s a p o
1 1 1 1

–1

-1 -200

+ 1xRed-a.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

-1 -99

1xRed-b.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 –.5

-0.5 -100

2xRed-a.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ +.6̄

-1 -99

+ 2xRed-b.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ –.3̄

-0.3̄ -66.6̄
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Copying as Weakening: Theoretical Modeling Consequence: Faithfulness Thresholds

Lg 4: No Reduction (e.g. Papapana)

(18) 0.3̄xMax� DeletePenult!

DeletePenult! Max

100 1000

+ NoRed-a. s a p o
1 1 1 1

-1 -100

NoRed-b.
s a p o
1 1 1 1

–1

-1 -1000

+ 1xRed-a.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

-1 -100

1xRed-b.
s a∼s a p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 –.5

-0.5 -500

+ 2xRed-a.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ +.6̄

-1 -100

2xRed-b.
s a∼s a∼s a p o
.3̄ .3̄ .3̄ .3̄ .3̄ .3̄ 1 1
+.6̄ +.6̄ +.6̄ +.6̄ +.6̄ –.3̄

-0.3̄ -333.3̄
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Copying as Weakening: Theoretical Modeling Example: Reduction under Multiple Reduplication

Sikaiana Syncope

Pa�ern
> syncope for the monosyllabic copy-exponent is optional for single

reduplication and obligatory for multiple reduplication

(19) a. IntOCP: Assign -1 violation to every pair of output segments
that correspond to the same input segment and are adjacent
on their tier.

b. MaxStr : For ever input element with activity I and its stressed
output correspondent with activity O where I>O:
Assign -(I-O) violations.
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Copying as Weakening: Theoretical Modeling Example: Reduction under Multiple Reduplication

Sikaiana: No Syncope for Single Reduplication (bisyllabic)

(20) 0.5xMax� 0.5xDep

σ σ
s o p o
1 1 1 1 MaxStr Max Dep IntOCP

1000 100 46 27

+ a.
σ σ σ σ

s o p o∼ s o p o
.5 .5 .5 .5 .5 .5 .5 .5
+.5 +.5 +.5 +.5 +.5 +.5 +.5 +.5

-4 -184

b.
σ σ σ σ

s o p o∼ s o p o
.5 .5 .5 .5 .5 .5 .5 .5
+.5 +.5 +.5 -.5 +.5 +.5 +.5 +.5

-0.5 -3.5 -211
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Copying as Weakening: Theoretical Modeling Example: Reduction under Multiple Reduplication

Sikaiana: Optional Syncope for Single Reduplication (monosyllabic)

(21) 0.5xDep + IntOCP = 0.5xMax

µ µ µ
s o p o
1 1 1 1

MaxStr Max Dep IntOCP

1000 100 46 27

+ a.
µ µ µ

s o∼ s o p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 +.5

-2 -1 -119

+ b.
µ µ µ

s o∼ s o p o
.5 .5 .5 .5 1 1
+.5 –.5 +.5 +.5

-0.5 -1.5 -119

c.
µ µ µ

s o∼ s o p o
.5 .5 .5 .5 1 1
+.5 +.5 +.5 -.5

-0.5 -0.5 -1.5 -619

*Simplification of the optionality that can be modeled in, e.g. MaxEnt (Johnson, 2002;

Goldwater and Johnson, 2003; Wilson, 2006).
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Copying as Weakening: Theoretical Modeling Example: Reduction under Multiple Reduplication

Sikaiana: Syncope in Multiple Reduplication Contexts

(22) 0.6̄xDep + IntOCP � 0.3̄xMax

σ σ

µ µ µ
σ σ

s o p o
1 1 1 1

MaxStr Max Dep IntOCP

1000 100 46 27

a.

σ σ

µ µ
σ

µ µ µ
σ σ

s o p o∼ s o∼ s o p o
.3̄ .3̄ .5 .5 .3̄ .3̄ .3̄ .3̄ .5 .5
+.6̄ +.6̄ +.5 +.5 +.6̄ +.6̄ +.6̄ +.6̄ +.5 +.5

-5.9̄ -1 -302,9̄

+ b.

σ σ

µ µ
σ

µ µ µ
σ σ

s o p o∼ s o∼ s o p o
.3̄ .3̄ .5 .5 .3̄ .3̄ .3̄ .3̄ .5 .5
+.6̄ +.6̄ +.5 +.5 +.6̄ –.3̄ +.6̄ +.6̄ +.5 +.5

-0.3̄ -5.3̄ -278,6̄

c.

σ σ

µ µ
σ

µ µ µ
σ σ

s o p o∼ s o∼ s o p o
.3̄ .3̄ .5 .5 .3̄ .3̄ .3̄ .3̄ .5 .5
+.6̄ +.6̄ +.5 +.5 +.6̄ +.6̄ +.6̄ –.3̄ +.5 +.5

-0.3̄ -0.3̄ -5.3̄ -611,9̄
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Discussion

Discussion
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Discussion

Further Predictions

> The same typology expected for phonotactic copying
(Kawahara, 2007; Ki�o and de Lacy, 1999)

> If output elements can have weak activity and thus violate markedness
gradiently (cf. Zimmermann (2018a,c,b); vs. Smolensky and Goldrick (2016); Rosen
(2016)), copy-exponents and copied bases are predicted to tolerate
more marked structure

• e.g. marked structures in copy-exponent in Oowekyala (Howe, 2000)
• e.g. copy-exponents as exceptional non-undergoers in Mojeño Trinitario

(Rose, 2014; Marquardt, 2018)

> Complete reduction in copy-exponent and copied base?
• systematically a�ested as subtraction
• e.g. Aymara accusative /wawa + Acc/ –> [waw]

µµ µ
w a w a∼ a
1 1 1 .5 .5

+.5 +.5 +.5 –.5 –.5
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Discussion

Conclusion

> extending a phonological account of reduplication based on segmental
fission with the assumption that fission is distribution of
underlying activity correctly predicts

• the typology of reduction in copy-exponents and/or copied bases

• the gradient e�ect of more copying=more weakening in the
typology of multiple reduplication (main advantage over an
alternative based on Existential Faithfulness (Struijke, 2000))
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