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Start

This paper compares the predictions of Optimality Theory with general principles of
lexical economy. Furthermore it compares both with potential evidence for underlying
representations

Results:

- An economic lexicon should contain as few structure as possible, few lexical
entries, maximal underspecification in individual lexical entries, minimal number
of phonemic contrasts etc.

- According to Prince & Smolensky (1993), Inkelas (1994) OT and in particular
Lexicon Optimization predicts fully specified individual lexical entries,

- My finding: this OT prediction depends on the formulation of constraints,
but: OT predicts a huge number of lexical entries,

- The 'reality’ is somewhere inbetween OT and maximal economy,

- Lexicon Optimization cannot be the most important mechanism to generate lexical
entries

1 Economy

(1) Radical Underspecification (Archangeli 1988)

‘ 1 e a 0 u
high + +
low +
back + +

(2) Lexical economy (Yip 1996: 766)
a. economy of individual lexical entries
b. economy of phoneme inventory
c. economy of phonotactic combinations
d. economy of paradigms
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2 Optimality Theory and Lexicon Optimization

Basic idea of OT: Grammar evaluates all possible surface forms by means of ranked
violable constraints on output structure.

(3) Richness of the Base (Smolensky 1996:3)
The source of all systematic cross-linguistic variation is constraint reranking. In
particular, the set of inputs to the grammars of all languages is the same. The
grammatical inventories of a language are the outputs which emerge from the
grammar when it is fed the universal set of all possible inputs.

(4) Evaluation

/input/ | CONSTRAINT A | >> B >> C >> D
a. output, *| &
b. output, *| *
c. outputs *|
< d. outputy *
n. outputy, *|

But: For each output there is a potentially indefinite number of inputs available.
Just as there is an indefinite number of possible outputs for any given input.

(5) Lexicon Optimization (Prince & Smolensky 1993)

Suppose that several inputs I}, I, Is, ..., I, when parsed by a grammar G lead
to corresponding outputs O;, Oy, Os, ..., Oy, all of which are realized as the
same phonetic form ¢ — these inputs are all phonetically equivalent with
respect to G. Now one of these outputs must be the most harmonic, by virtue
of incurring the least significant violation marks: suppose this optimal one is
labelled Ok. Then the learner should choose, as the underlying form for ¢,
the input .

(6) Lexicon Optimization

CONSTRAINT A B C D
a. Il ~ 01 *| w
b. L~0, *1 %
c. I3~0;3 *|
& d. Iy~ O *

P&S: Input and output are the same. This avoids unnecessary constraint violations.

(7) *SPEC (Prince & Smolensky, 1993): 'Underlying material must be absent.'
# Problem: One constraint on URs among many surface constraints.



(8) Inkelas' (1994) alternation-sensitive restatement of LO:
Given a set S = {Si, S, ..., Si} of surface phonetic forms for a morpheme M,
suppose that there is a set of inputs I = {I, I, ..., I;}, each of whose members
has a set of surface realizations equivalent to S. There is some I; € I such
that the mapping between [; and members of S is the most harmonic, i.e.
incurring the fewest marks in grammar for the highest ranked constraints.
The learners should choose that I; as the underlying representation for M.

(9) Schematic tableau for alternation-sensitive Lexicon Optimization

Constraint A B C D
Si *| &
a. I] ~ 82 * %
Si *| &
oL~
b 2 S, *
Si *|
C. 13 ~ Sz *
S
& (. T4 ~
d 4 S, x

(10) Resulting predictions for underspecification:

Predictable Unpredictable
Alternating underspecified specified
Nonalternating specified specified

3 Economy and Optimaility

3.1 Economy of individual lexical entries

(11) Correspondence (McCarthy & Prince 1995)
Given two related strings S; and S,. Correspondence is a relation ‘R from the
elements of S to those of S,. An element aue S| and any element €S, are re-
ferred to as correspondents of one another when 'R f3.

(12) Correspondence constraints (McCarthy & Prince 1995: 264)
a. MAX-10: Every segment in S has a correspondent in S. ('No deletion!")
b. DEP-10: Every segment in S, has a correspondent in S;. ('No insertion!")
c. IDENT(F): Let a be a segment in S; and 3 be any correspondent of o in S,.
If a is [yF] then B is [yF].
('Correspondent segments are identical in feature F.")



(13) Evaluation with DEP(F) constraints
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a. /V/~Je] *|

DEpP[high] ! DEP[back]: DEP[round]

sk

*

& b. /e/ ~[e]

(14) Only Identity is requested for features

IDENT[high] : IDENT[back] | IDENT[round]

& a. /V/~[e]

& b. /e/ ~[e]

(15) Comparing identity and dependency

IDENT(F) DEP(F)
a. /'V/~|e] *
b. /e/ ~[e]
c. /i/~[e] * *
(16) Turkish backness and roundness harmony
nom.sg. nom.pl. gen.sg. gen.pl.
a. ‘rope’ ip ip-Fer ip-in ip-Fer-in
b. ‘girl’ kiz kiz-lar kiz-in kiz-lar-in
c. ‘face’ yiiz yiiz-Per yliz-lin yiiz-Per-in
d. ‘stamp’ pul pul-lar pul-un pul-lar-in
e. ‘hand’ el eb-Ler eb-in eb-Per-in
f. ‘stalk’ sap sap-lar sap-in sap-lar-in
g. ‘village’ Koy Koy-Ler kloy-iin Koy-Per-in
h. ‘end’ son son-lar son-un son-lar-in

(17) Optimal UR for Turkish alternating affixes

(Clements & Sezer 1982: 216)

HARMONY IDENT
a. /kiz-lar/ ~ kizlar
/ ip-lar/ ~ ipler *|

b. /kiz-ler/ ~ kizlar
/ ip-ler/ ~ ipler

*|

& c. /kiz-1Ar/ ~ kizlar
/ ip-1Ar/ ~ ipler




3.2 Economy of phoneme inventory

(18) a-tensing in Belfast English (Harris 1990: 91)
Tense @ (i.e.[a:])
a. pass, path, laugh, man, Sam

Lax &
tap, bat, match, back
c. panel, ladder, wagon

(19) Constraints Kager (1999):
a. &-TENSING : *&Cle.
('No @ in syllables closed by fricatives or voiced consonants.")
b. *TENSE-low: 'Low vowels are lax.'
c. [O-IDENT(tense): Let o be a segment in the input, and B be a correspondent of o
in the output. If o is [ytense] then B is [ytense].

(20) Example tableau for the tense vowel
&-TENSING *TENSE-low [O-IDENT

a. p&s *|
< b. pas *

(21) Example tableau for the lax vowel
&-TENSING *TENSE-low [O-IDENT

& a. easid
b. asid *|

(22) Lexicon Optimization in Belfast

1. &2-TENSING | *TENSE-low | IO-IDENT DEP(F)
a. /pAs/~pa:s * *|
b. /p&s/ ~ pais * *1
& c. /pais/ ~pais *
11. &2-TENSING | *TENSE-low | IO-IDENT DEP(F)
a. /Asid/~ a&sid *|
b. /aisid/ ~ &sid *|
& ¢. /aesid/ ~ a&sid

(23) a-tensing without DEP(F)

1. &2-TENSING | *TENSE-low | IO-IDENT
< a. /pAs/~pais *

b. /pas/ ~pais * *)
® c. /pais/ ~pais *
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ii.

&-TENSING

*TENSE-low

IO-IDENT

& a. /Asid/ ~ a&esid

b. /aisid/ ~ asid

*1

& ¢. /asid/ ~ @sid

3.3 Economy of phonotactic combinations

Typical example of this type of econ

omy:

(24) Morpheme Structure Constraint on Yucatec Maya roots:
"If both consonants in a root are ejectives (p', t, ts', tf', k'), then they must be

identical in every other respect.

Not much to say about that yet.

3.4 Economy of paradigms

(25) English plural formation

"

6

(Straight 1976: 49)

a. children b. dogz dogs
oxen kaets cats
geese poiz paws
(26) Blowing up the English lexicon
ASSIM IDENTtem IDENT
/dog -z/ ~dpgz
a. /kaet -z/ ~kets *|
/pa: -z/  ~poz
/dog -s/ ~dpgz *
b. /kat -s/ ~kets
/por -s/  ~paz *1
/dpgz/ ~ dpogz
& c. /keets/ ~ kaets
/pa:z/ ~ poiz
(27) Yapese1
a. [lub] 'breath’
[luba:g] 'my breath'

"In (27d), the symbol ¥ stands for any vowel that might be found in this position, not for an

underspecified vowel as elsewhere.



b. [ro:b] 'beard'
[robé:g] 'my beard' (Piggott 1999:64)

c. /root/ +/-ag/-eg/
d. /rootV/+/-g/ 1.e., /luba/, /robe/  +/-g/

(28) Yapese loss of final vowels

/luba/ NOFINALV DEPIO MAXIO
a. luba *|
luball *1
& ¢. lub *

(29) Unexpected vowels

NOFINALV | DEPIO MAXIO
& a. | /lub/ lub
+/ag/ lubag
b. | /luba/ lub *
+/g/  lubag
(30) More Yapese
a. [lab] 'breath’
[luba:g] 'my breath'
[luba:m] 'your breath'
b. [ré:b] 'beard'
[robé:g] 'my beard'
[robé:m] 'your beard' (Piggott 1999: 64)
(31)Unexpected vowels 11
NOFINALV | DEPIO MAXIO
/lub/ lub
S +/ag/ lubag
/rob/ rob
+/eg/ robeg
/luba/ lub *
+/g/ lubag
®b. /robe/ rob *
+/g/ robeg
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(32)Unexpected vowels 11
DEPIO MaAxIO IDENT
/Tub/ lub
o a0 +/ag/ lubag
/rob/ rob
+/eg/ robeg
/luba/ lub *
+/g/ lubag
@ b.
/robe/ rob *
+/g/ robeg
lub
/lub/ lubag
“ 1 Jrob/ *ag/ rob
robeg *
lub *
/luba/ lubag
d /robe/ e/ rob *
robeg

# Prediction: as many affixes as possible are specified, which amounts to storing the

whole form.

3.5 S ummary

(33) Predictions of Correspondence OT for URs

Alternating Nonalternating
predictable | unpredictable | predictable | unpredictable
individual lexical entries - + ? +
phoneme inventory -/- + ? +
phonotactic combinations -/- -/- -/- -/-
paradigms + + ? +
4 A glimpse at reality?
(34) Turkish novel reduplications (Harrison & Kaun, 2001)
a. kibrit kibrit-kabrit *kibrit-kabrit 'match’
biitiin biitiin-batin *biitiin-batiin 'whole'
b. mali mali-muli *mali-muli 'Mali'
butik butik-batik *butik-batik 'boutique’

8



(35) Pattern Responsive Lexicon Optimization (Harrison & Kaun)

Predictable Unpredictable
Alternating underspecified specified
Nonalternating underspecified specified

(36) Harrison & Kaun's analysis

IDENTI/R | ALIGN[bk] | IDENTB/R
a. /kibrit/ ~ kibrit-kabrit *x] * *x
# b. /kibrit/ ~ kibrit-kabrit * ok *
& ¢. /kibrlt/ ~ kibrit-kabrit * * * %
d. /kibrlt/ ~ kibrit-kabrit * *k| *
e. /butik/ ~ butik-batik * *x
< f. /butik/ ~ butik-batik * *

® Predicts unattested contrast =» does not conform to ROTB.

(37) Beckman (1997): harmony = reduction of markedness violations

*[aF]
a )[ /)(
[(xF’]//
b }|( Y
[aF] [aF]

(38) IO-IDENT,;: The vowel in the first syllable of the stem is identical to its underlying
specification of feature F.

39) /kibrit/ IO-IDENTs; | *[+back] | *[-back] [IO-IDENT
a. [-bk] [-bk] *k
kibrit
& b. [-bk] *
kibrit
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(40) Why is the second vowel not completely underspecified?

IDENTG; | IDENT(height) | *BACK | *HEIGHT
[—1|3k] [-llok] [-b{<] [—blk]
a. /klibrlit/~klibr}t ! **
[+hi] [+hi] [+hi] [thi]
[-bk] [-bk]
2\, AN
& b. /kibrit/ ~ kibrit * *
N NS
[+hi] [+hi]
[—1|3k] [-bk]
é c /kibrVt ~kibrit N N
N N
[+hi] [+hi]
[-1|9k] [-bk]
®d Ajbryd ~kibrit . )
[+hi] [+hi]  [+hi] [+hi]

(41) Wrong prediction for reduplication:
/kibrV t/ > *kibrit-kabrat

We need an 'anti-harmony-constraint'!

(42) *Multiple Correspondence (*MC) (Lamontagne & Rice 1995:218)
Elements of the input and the output stand in a one-to-one correspondence
relationship with each other.

(43) *F, >> *MC >> *F, (F, spreads, F, does not.)
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(44) Does *MC do the job?

10-IDg; | *[+back] | *[-back] | *MC
a.|[-bk] [-bk] [-bk]
. .
/kibrit/~ kibrit
®b. |[-bk] [-bk]
| % *
/kibrlt~ kibrit
c. | [-bk] [-bk]
| e * *
/kibrlIt~ kibrit
d. [-bk] [-bk]
o -]
/kIbrit/~ kibrit
é c. |[-bk] [-bk]
*
kibrit/~ kibrit
f. [-bk]
/\ £ %k
/kIbrlt~ kibrit

(45) UniqueLink (U-LINK): Every feature is exclusively associated to one segment in

the output.
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(46) U-LINK and URs of nonalternating harmonic forms in Turkish

IDENT | IDENT *COLOUR U- *HEIGHT IDENT
o (height) LINK (colour)
[-llak] [-?k] [-b{<] [-blk]
a. /klibrlit/~klibr%t 1 o
[+hi] [+hi] [+hi] [+hi]
[-bk] [-bk]
£b. /kibrit/ ~ kibrit * w3k | *
N NS
[+hi] [+hi]
[-llak] [-bk]
2c. /kibrVt ~ kibrit * k| *
| hvd
[+hi] [+hi]
[-llak] [-bk]
= d. /klibr\llt/~k/ibri\t * * o
[+hi] [+hi] [+hi] [+hi]
[-bk] [-bk]
PN
“ e /klibr\lft/~k/ibri\t * * o
[+hi] [+hi]  [+hi] [+hi]

Formulation of constraints is crucial to generate the right UR.
Choice between (d) and (e) has to be made outside EVAL.

5 Finish

» If we know something about the UR we can bend OT until it gives us the right UR,
but a priori OT does not tell us much about URs.

» Economy lies not at the heart of OT.

A\

Lexicon Optimization is a misnomer — should be Optimization of Evaluation.

» Independent economy principles are probably also not the right guide to an
understanding of underlying representations.
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