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Chapter 5

OTHER PROPOSALS

In this chapter I consider other proposals for the analysis of segmental transparency.
The first of the alternative analyses is one calling on the gapped configuration.  I argue
that this alternative is weaker than the sympathy-based analysis proposed in the
preceding chapters, because the sympathy-based approach obviates the need for
transparency-specific gapped representations and brings segmental transparency into
the larger realm of derivational opacity, a widespread phonological phenomenon with
independent need for explanation.  In addition, a gapping account offers no explanation
for the asymmetry in blocking versus transparent outcomes for segments.  In contrast,
with the evaluation metric for opacity effects in grammar (discussed in 3.6), the
sympathy-based account correctly predicts that blocking will be a less ‘marked’
outcome than segmental transparency for segments that are (gradiently) incompatible
with nasalization.  The second alternative I consider is the important representationally-
driven account of nasal harmony proposed by Piggott (1992), where two different types
of nasal harmony are posited.  I argue that the fundamental advantage of the analysis of
segmental transparency as an opacity effect proposed in the previous chapter is that it
obtains a unified typology calling on only one basic type of nasal harmony.  In addition,
the unified analysis eliminates the need for any ad hoc representational assumptions.
Finally, obviation of the gapped representation in the sympathy-based account offers an
argument against further alternatives producing effects similar to gapping, such as
violable feature expression or embedding of feature domains, which require parochial
constraints to obtain segmental transparency.

5.1 A gapping alternative
I begin by considering an alternative calling on a violable NOGAP constraint, as in (1).
This constraint prohibits linkage of a feature specification across an intervening
segment.  Because it is posited as violable in the alternative, which I will call the
‘gapping approach’, feature linkage may skip segments when compelled by a higher-
ranked constraint.

(1) NOGAP

* α  β  γ where α, β, and γ are any segment
                         \      /
                          [F]
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In nasal spreading contexts, NOGAP conflicts with the nasalized segment
constraints.  If NOGAP is dominated by a nasalized segment constraint, two outcomes
are possible, either skipping of the segment for which nasalization is banned or blocking
by this segment.  The blocking outcome comes about if NOGAP dominates
SPREAD[+nasal], as shown in (2) with a hypothetical form.  Constraints against
nasalized obstruents are collapsed here, as are constraints against nasalized sonorants.
The bracketing in candidate (c) indicates that the [+nasal] linkage gaps across the [t].
Candidate (d) shows gapping across [t] and [l].  Here candidate (a), which respects both
*N ASOBS and NOGAP, wins over its competitors in (b-d), which fare better on
spreading.

(2) Blocking: NOGAP >> SPREAD[+nasal]
   a)tala *NASOBS NOGAP SPREAD[+nasal] *NASSON

☞ a. [a)]tala **** *

b. [a)t)a)l)a)] *! ****

c. [a)[t]a)l)a)] *! * ****

d. [a)[t]a)[l]a)] *!* ** ***

The tableau in (3) shows the skipping outcome.  Here the reverse ranking of
NOGAP and SPREAD[+nasal] holds.  Once again, *NASOBS is respected in the winning
candidate.  Since SPREAD now dominates NOGAP, the winner, in (c), is the one which
spreads [+nasal] to all of the segments except the obstruent.  Note that candidate (c)
incurs only one spreading violation.  This is because in this form there is a single [+nasal]
feature specification linked to all of the segments except [t], which is skipped.  The
candidate with blocking in (a) loses on SPREAD.  We may observe that candidate (d),
with skipping of both [t] and [l], loses by virtue of an extra spreading violation.  In the
optimal output, any segments whose nasalization constraints are dominated by
SPREAD[+nasal] will undergo nasal spreading.
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5
.2

T
he variable dependency hypothesis

In
 h

is im
p

o
rta

n
t cro

ss-lin
g

u
istic stu

d
y o

f n
a

sa
l h

a
rm

o
n

y, P
ig

g
o

tt (1
9

9
2

) m
a

ke
s a

n
in

te
re

stin
g

 p
ro

p
o

sa
l: th

e
re

 is n
o

t o
n

e
 b

u
t 

tw
o typ

e
s o

f n
a

sa
l h

a
rm

o
n

y in
 th

e
 la

n
g

u
a

g
e

s o
f

th
e

 w
o

rld
.  T

h
e

 tw
o

 typ
e

s o
f n

a
sa

l h
a

rm
o

n
y p

a
tte

rn
s h

e
 p

o
sits h

a
ve

 th
e

 fo
llo

w
in

g
d

iffe
re

n
t p

ro
p

e
rtie

s.  In
 th

e
 

b
lo

ckin
g p

a
tte

rn
 (P

ig
g

o
tt’s ‘T

yp
e

 A
’) se

g
m

e
n

ts a
re

 d
ivid

e
d

e
xh

a
u

stive
ly in

to
 se

ts o
f ta

rg
e

ts o
r b

lo
cke

rs; th
e

re
 a

re
 n

o
 tra

n
sp

a
re

n
t se

g
m

e
n

ts.  T
h

e
b

lo
ckin

g
 se

g
m

e
n

ts a
re

 a
 su

b
se

t o
f th

e
 co

n
so

n
a

n
ts w

h
ich

 in
clu

d
e

s th
e

 o
b

stru
e

n
t sto

p
s,

w
ith

 h
ie

ra
rch

ica
l va

ria
tio

n
 in

 th
e

 se
t o

f ta
rg

e
ts a

cco
rd

in
g

 to
 th

e
 im

p
lica

tio
n

a
l h

ie
ra

rch
y

o
u

tlin
e

d
 in

 ch
a

p
te

r 2
. 1  O

n
 th

e
 o

th
e

r h
a

n
d

, in
 th

e
 

tra
n

sp
a

re
n

cy p
a

tte
rn

 (P
ig

g
o

tt’s ‘T
yp

e
B

’), a
ll se

g
m

e
n

ts a
re

 d
ivid

e
d

 in
to

 se
ts o

f ta
rg

e
ts o

r tra
n

sp
a

re
n

t se
g

m
e

n
ts —

 n
o

 se
g

m
e

n
ts

b
lo

ck sp
re

a
d

in
g

.  T
ra

n
sp

a
re

n
t se

g
m

e
n

ts a
re

 o
b

stru
e

n
ts a

n
d

 th
e

 re
m

a
in

in
g

 se
g

m
e

n
ts a

re
ta

rg
e

ts; vo
ice

d
 sto

p
s m

a
y b

e
lo

n
g

 to
 th

e
 la

tte
r se

t.
P

ig
g

o
tt’s p

ro
p

o
sa

l th
a

t th
e

re
 a

re
 tw

o
 d

iffe
re

n
t kin

d
s o

f n
a

sa
l h

a
rm

o
n

y is d
rive

n
b

y h
is th

e
o

re
tica

l g
ro

u
n

d
in

g
.  P

ig
g

o
tt a

ssu
m

e
s a

 re
p

re
se

n
ta

tio
n

a
lly-d

rive
n

, fe
a

tu
re

-
g

e
o

m
e

tric 
a

p
p

ro
a

ch
, 

a
n

d
 

h
e

 
a

d
o

p
ts 

sta
n

d
a

rd
 

a
ssu

m
p

tio
n

s 
co

n
ce

rn
in

g
 

se
g

m
e

n
ta

l
tra

n
sp

a
re

n
cy a

n
d

 lo
ca

lity in
 th

is fra
m

e
w

o
rk.  R

e
a

so
n

in
g

 w
ith

in
 th

is a
n

a
lytica

l m
o

d
e

l, h
e

is le
d

 to
 th

e
 co

n
clu

sio
n

 th
a

t th
e

re
 ca

n
n

o
t b

e
 ju

st o
n

e
 b

a
sic typ

e
 o

f n
a

sa
l h

a
rm

o
n

y a
n

d
 h

e
su

g
g

e
sts a

 ve
ry in

te
re

stin
g

 in
n

o
va

tio
n

: th
e

 tw
o

 p
a

tte
rn

s a
rise

 fro
m

 va
ria

b
le

 d
e

p
e

n
d

e
n

cy
a

cro
ss la

n
g

u
a

g
e

s fo
r th

e
 fe

a
tu

re
 [n

a
sa

l] in
 th

e
 fe

a
tu

re
 g

e
o

m
e

try.  T
h

e
 a

p
p

ro
a

ch
 is

ske
tch

e
d

 b
e

lo
w

.  F
irst (6

) illu
stra

te
s th

e
 se

g
m

e
n

t stru
ctu

re
 P

ig
g

o
tt (1

9
9

2
: 5

3
) p

o
sits fo

r
n

a
sa

l sp
re

a
d

in
g

 in
 a

 la
n

g
u

a
g

e
 w

ith
 tra

n
sp

a
re

n
cy h

a
rm

o
n

y, i.e
. o

n
e

 in
 w

h
ich

 a
ll vo

ice
d

se
g

m
e

n
ts a

re
 ta

rg
e

ts a
n

d
 vo

ice
le

ss o
b

stru
e

n
ts a

re
 tra

n
sp

a
re

n
t.  T

h
e

 a
cco

u
n

t fo
llo

w
s th

e
sta

n
d

a
rd

 fe
a

tu
re

-g
e

o
m

e
tric a

ssu
m

p
tio

n
 th

a
t lo

ca
lity is re

la
tivize

d
 to

 tie
rs, so

 th
a

t
sp

re
a

d
in

g
 m

u
st b

e
 b

e
tw

e
e

n
 ta

rg
e

t n
o

d
e

s th
a

t a
re

 a
d

ja
ce

n
t o

n
 th

e
ir tie

r.  T
h

is a
llo

w
s fo

r
se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy if a

 se
g

m
e

n
t is n

o
t sp

e
cifie

d
 fo

r th
e

 ta
rg

e
t n

o
d

e
 in

 its stru
ctu

re
.

In
 tra

n
sp

a
re

n
cy h

a
rm

o
n

y, o
b

stru
e

n
ts a

re
 tra

n
sp

a
re

n
t, so

 th
e

y m
u

st n
o

t co
n

ta
in

 th
e

 ta
rg

e
t

n
o

d
e

 o
f sp

re
a

d
in

g
.  P

ig
g

o
tt su

g
g

e
sts th

a
t in

 th
e

se
 la

n
g

u
a

g
e

s [n
a

sa
l] is a

 d
e

p
e

n
d

e
n

t o
f a

‘S
p

o
n

ta
n

e
o

u
s V

o
icin

g
’ (S

V
) n

o
d

e
, w

h
ich

 is p
re

se
n

t in
 a

ll so
n

o
ra

n
t se

g
m

e
n

ts a
n

d
 a

b
se

n
t

in
 o

b
stru

e
n

ts.  S
p

re
a

d
in

g
 o

f [n
a

sa
l] b

e
tw

e
e

n
 S

V
 n

o
d

e
s th

u
s yie

ld
s a

n
 o

u
tco

m
e

 in
 w

h
ich

a
ll so

n
o

ra
n

ts a
re

 ta
rg

e
tte

d
 a

n
d

 a
ll o

b
stru

e
n

ts a
re

 skip
p

e
d

.  (6
) sh

o
w

s th
is fo

r P
ig

g
o

tt’s
a

n
a

lysis o
f S

o
u

th
e

rn
 B

a
ra

sa
n

o
 (T

u
ca

n
o

a
n

; C
o

lo
m

b
ia

).  (‘R
’ re

p
re

se
n

ts a
 ro

o
t n

o
d

e
.)

1  P
ig

g
o

tt (1
9

9
2

) o
b

ta
in

s th
e

 e
ffe

ct o
f h

ie
ra

rch
ica

l va
ria

tio
n

 in
 th

e
 se

t o
f ta

rg
e

ts fro
m

 th
e

 ‘C
o

n
tra

stive
N

a
sa

lity P
rin

cip
le

’ th
a

t h
e

 p
ro

p
o

se
s.  S

e
e

 W
a

lke
r (1

9
9

5
) fo

r e
m

p
irica

l a
n

d
 th

e
o

re
tica

l a
rg

u
m

e
n

ts
p

re
fe

rrin
g

 a
 n

a
sa

lize
d

 se
g

m
e

n
t co

n
stra

in
t h

ie
ra

rch
y o

ve
r th

e
 C

o
n

tra
stive

 N
a

sa
lity a

p
p

ro
a

ch
.
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(6)
T

ra
n

sp
a

re
n

cy in
 S

p
o

n
ta

n
e

o
u

s V
o

icin
g

 (S
V

) n
o

d
e

 sp
re

a
d

in
g

w
a

t
i

w
)

a
)

t
i ‚

x
x

x
x

x
x

x
x

|
|

|
|

|
|

|
|

R
R

R
R

   →
R

R
R

R
|

|
|

|
|

|
S

V
S

V
S

V
S

V
S

V
S

V
 M      N

      
       N

[+
N

]
[+

N
] L

L
L

L
L

N

In
 th

e
 m

a
jo

rity o
f la

n
g

u
a

g
e

s w
ith

 th
e

 tra
n

sp
a

re
n

cy kin
d

 o
f n

a
sa

l h
a

rm
o

n
y, vo

ice
d

 sto
p

s
u

n
d

e
rg

o
 n

a
sa

l h
a

rm
o

n
y.  S

in
ce

 [n
a

sa
l] ca

n
 o

ccu
r o

n
ly in

 th
e

 re
p

re
se

n
ta

tio
n

 o
f so

n
o

ra
n

ts
in

 th
e

se
 la

n
g

u
a

g
e

s, P
ig

g
o

tt p
ro

p
o

se
s th

a
t vo

ice
d

 sto
p

s u
n

d
e

rg
o

in
g

 n
a

sa
l h

a
rm

o
n

y
b

e
lo

n
g

 to
 th

e
 se

t o
f so

n
o

ra
n

ts (se
e

 a
lso

 R
ice

 1
9

9
3

).  P
ig

g
o

tt o
b

se
rve

s th
a

t in
 la

n
g

u
a

g
e

s
like

 S
o

u
th

e
rn

 B
a

ra
sa

n
o

 th
e

re
 is n

o
 p

h
o

n
e

m
ic co

n
tra

st b
e

tw
e

e
n

 vo
ice

d
 a

n
d

 n
a

sa
l sto

p
s,

a
n

d
 h

e
 p

o
sits th

e
 vo

ice
d

 sto
p

s a
s re

p
re

se
n

tin
g

 a
 se

rie
s o

f so
n

o
ra

n
t sto

p
s in

 th
e

 in
ve

n
to

ry
w

ith
 co

n
te

xt-d
e

p
e

n
d

e
n

t n
a

sa
l o

r o
ra

l re
a

liza
tio

n
s.

In
 th

e
 ca

se
 o

f th
e

 b
lo

ckin
g

 typ
e

 o
f n

a
sa

l h
a

rm
o

n
y, ra

th
e

r th
a

n
 b

e
h

a
vin

g
tra

n
sp

a
re

n
t, o

b
stru

e
n

ts a
lw

a
ys b

e
lo

n
g

 to
 th

e
 se

t o
f b

lo
ckin

g
 se

g
m

e
n

ts.  T
h

is is n
o

t
o

b
ta

in
e

d
 b

y a
 stru

ctu
re

 fo
r o

b
stru

e
n

t sto
p

s like
 th

a
t in

 (6
), b

e
ca

u
se

 th
e

re
 sto

p
s la

ck th
e

ta
rg

e
t n

o
d

e
 a

n
d

 a
re

 th
u

s e
xp

e
cte

d
 to

 b
e

 skip
p

e
d

 in
 sp

re
a

d
in

g
.  F

o
r th

e
 b

lo
ckin

g
o

u
tco

m
e

, P
ig

g
o

tt ca
lls o

n
 th

e
 sta

n
d

a
rd

 a
u

to
se

g
m

e
n

ta
l a

ssu
m

p
tio

n
 th

a
t lin

e
 cro

ssin
g

 is
p

ro
h

ib
ite

d
 (G

o
ld

sm
ith

 1
9

7
6

), a
n

d
 so

 b
lo

ckin
g

 co
m

e
s a

b
o

u
t w

h
e

n
 a

 se
g

m
e

n
t is a

lre
a

d
y

sp
e

cifie
d

 fo
r th

e
 kin

d
 o

f stru
ctu

re
 th

a
t is sp

re
a

d
in

g
.  P

ig
g

o
tt p

ro
p

o
se

s th
a

t se
g

m
e

n
t

stru
ctu

re
 in

 th
e

 b
lo

ckin
g

 kin
d

 o
f n

a
sa

l h
a

rm
o

n
y d

iffe
rs fro

m
 tra

n
sp

a
re

n
cy h

a
rm

o
n

y in
h

a
vin

g
 [n

a
sa

l] a
s a

 d
e

p
e

n
d

e
n

t o
f a

 S
o

ft P
a

la
te

 (S
P

) n
o

d
e

 (a
fte

r S
a

g
e

y 1
9

8
6

), w
h

ich
 is

sp
e

cifie
d

 u
n

d
e

rlyin
g

ly in
 (so

m
e

) co
n

so
n

a
n

ts.  P
ig

g
o

tt a
n

a
lyze

s b
lo

ckin
g

 h
a

rm
o

n
y a

s
sp

re
a

d
in

g
 o

f th
e

 S
o

ft P
a

la
te

 n
o

d
e

 fro
m

 ro
o

t n
o

d
e

 to
 ro

o
t n

o
d

e
, so

 o
n

ly se
g

m
e

n
ts

u
n

d
e

rlyin
g

ly u
n

sp
e

cifie
d

 fo
r a

 S
o

ft P
a

la
te

 n
o

d
e

 w
ill b

e
 ta

rg
e

ts a
n

d
 a

ll o
th

e
r se

g
m

e
n

ts
w

ill b
lo

ck sp
re

a
d

in
g

.  T
h

is is sh
o

w
n

 in
 (7

) (F
ro

m
 P

ig
g

o
tt 1

9
9

2
: 3

8
 o

n
 W

a
ra

o
, a

 la
n

g
u

a
g

e
of V

enezuela).



- 223 -

(7)
O

pacity in S
oft P

alate (S
P

) node spreading

m
e
)

h
)

i ‚
k

o
h

i
x

x
x

x
x

x
x

x
|

|
|

|
|

|
|

|
R

R
R

R
R

R
R

R
|      N

       N
      N

|
S

PL
L

L
N

L
L

N
S

P
| 

|
[+

N
]

[-N
]

V
a

ria
b

ility in
 th

e
 se

t o
f b

lo
cke

rs is a
n

a
lyze

d
 a

s va
ria

b
ility in

 th
e

 se
t o

f se
g

m
e

n
ts w

h
ich

a
re

 sp
e

cifie
d

 u
n

d
e

rlyin
g

ly fo
r th

e
 S

o
ft P

a
la

te
 n

o
d

e
 (g

o
ve

rn
e

d
 b

y P
ig

g
o

tt’s C
o

n
tra

stive
N

a
sa

lity P
rin

cip
le

).  T
h

is se
t w

ill b
e

 a
 su

b
se

t o
f th

e
 co

n
so

n
a

n
ts w

h
ich

 in
clu

d
e

s th
e

o
b

stru
e

n
t sto

p
s.

A
 d

rivin
g

 fo
rce

 b
e

h
in

d
 P

ig
g

o
tt’s a

n
a

lysis is th
e

 a
ssu

m
p

tio
n

 th
a

t tra
n

sp
a

re
n

cy
o

ccu
rs w

h
e

n
 a

 se
g

m
e

n
t is skip

p
e

d
.  W

ith
 th

is a
ssu

m
p

tio
n

, P
ig

g
o

tt a
rg

u
e

s th
a

t th
e

tra
n

sp
a

re
n

cy syste
m

s ca
n

n
o

t b
e

 u
n

ifie
d

 w
ith

 th
e

 o
p

a
city o

n
e

s, b
e

ca
u

se
 if tra

n
sp

a
re

n
cy

h
a

rm
o

n
y in

vo
lve

d
 sp

re
a

d
in

g
 o

f th
e

 S
o

ft P
a

la
te

 n
o

d
e

, th
e

 tra
n

sp
a

re
n

cy o
f vo

ice
le

ss
o

b
stru

e
n

ts co
u

ld
 n

o
t b

e
 e

xp
la

in
e

d
.  H

e
 p

o
in

ts o
u

t th
a

t fo
r vo

ice
le

ss o
b

stru
e

n
ts to

b
e

h
a

ve
 tra

n
sp

a
re

n
t, th

e
y w

o
u

ld
 h

a
ve

 to
 b

e
 u

n
sp

e
cifie

d
 fo

r th
e

 S
o

ft P
a

la
te

 n
o

d
e

u
n

d
e

rlyin
g

ly; b
u

t th
is w

o
u

ld
 sim

p
ly m

a
ke

 th
e

m
 in

to
 ta

rg
e

ts fo
r th

e
 sp

re
a

d
in

g
 o

f th
e

 S
o

ft
P

a
la

te
 n

o
d

e
, a

n
d

 th
e

y w
o

u
ld

 th
e

n
 b

e
 e

xp
e

cte
d

 to
 u

n
d

e
rg

o
 h

a
rm

o
n

y ra
th

e
r th

a
n

 b
e

skip
p

e
d

. 2

P
ig

g
o

tt th
u

s p
o

sits tw
o

 typ
e

s o
f n

a
sa

l h
a

rm
o

n
y w

h
ich

 d
iffe

r in
 th

e
 n

o
d

e
 th

a
t

sp
re

a
d

s a
n

d
 in

 th
e

 d
e

p
e

n
d

e
n

cy o
f [n

a
sa

l].  G
ive

n
 th

e
 th

e
o

re
tica

l g
ro

u
n

d
in

g
 in

 th
e

a
ssu

m
p

tio
n

s o
f th

e
 re

p
re

se
n

ta
tio

n
a

l-d
rive

n
 fra

m
e

w
o

rk, th
e

 co
n

clu
sio

n
 th

a
t th

e
re

 a
re

 tw
o

typ
e

s o
f n

a
sa

l h
a

rm
o

n
y is th

e
 b

e
st p

o
ssib

le
 a

cco
u

n
t th

a
t is a

va
ila

b
le

.  T
o

 re
strict th

e
va

ria
b

le
 d

e
p

e
n

d
e

n
cy fo

r [n
a

sa
l], P

ig
g

o
tt su

g
g

e
sts th

a
t th

e
 d

iffe
re

n
ce

 in
 se

g
m

e
n

t
stru

ctu
re

 is p
a

ra
m

e
trica

lly d
e

te
rm

in
e

d
, w

ith
 [n

a
sa

l] a
s a

 d
e

p
e

n
d

e
n

t o
f th

e
 S

o
ft P

a
la

te
 a

s
th

e
 u

n
m

a
rke

d
 o

p
tio

n
 (1

9
9

2
: 5

1
).  T

h
e

 S
p

o
n

ta
n

e
o

u
s V

o
icin

g
 n

o
d

e
 a

ffilia
tio

n
 fo

r [n
a

sa
l] is

se
le

cte
d

 w
h

e
n

 th
e

re
 is n

o
 u

n
d

e
rlyin

g
 co

n
tra

st b
e

tw
e

e
n

 vo
ice

d
 sto

p
s a

n
d

 n
a

sa
ls in

 th
e

la
n

g
u

a
g

e
.  T

h
is p

a
ra

m
e

tric S
P

-n
o

d
e

 h
yp

o
th

e
sis m

a
ke

s a
 stro

n
g

 cla
im

: it co
n

n
e

cts th
e

tra
n

sp
a

re
n

t o
r b

lo
ckin

g
 b

e
h

a
vio

r o
f sto

p
s to

 th
e

 stru
ctu

re
 o

f th
e

 sto
p

 in
ve

n
to

ry o
f th

e

2  N
o

te
 th

a
t ca

llin
g

 o
n

 a
 p

a
ra

m
e

trize
d

 sp
e

cifica
tio

n
 o

f p
ro

so
d

ic a
n

ch
o

rs, su
ch

 a
s ta

rg
e

ttin
g

 o
f th

e
m

o
ra

 (A
rch

a
n

g
e

li a
n

d
 P

u
lle

yb
la

n
k 1

9
9

4
; P

u
lle

yb
la

n
k 1

9
9

6
), w

o
u

ld
 n

o
t b

e
 su

cce
ssfu

l in
 o

b
ta

in
in

g
th

e
 n

e
e

d
e

d
 tra

n
sp

a
re

n
cy h

e
re

.  B
o

th
 m

o
ra

ic a
n

d
 n

o
n

-m
o

ra
ic se

g
m

e
n

ts a
ct a

s ta
rg

e
ts in

 n
a

sa
l h

a
rm

o
n

y
tra

n
sp

a
re

n
cy p

a
tte

rn
s, a

n
d

 so
 a

 re
p

re
se

n
ta

tio
n

a
lly-d

rive
n

 a
cco

u
n

t m
u

st lo
o

k a
t stru

ctu
re

 in
te

rn
a

l to
 th

e
se

g
m

e
n

t ra
th

e
r th

a
n

 a
b

o
ve

 it.  B
u

t se
e

 P
ig

g
o

tt (1
9

9
6

) fo
r a

 p
ro

p
o

se
d

 su
p

ra
se

g
m

e
n

ta
l a

p
p

ro
a

ch
 to

so
m

e
 n

a
sa

l h
a

rm
o

n
ie

s.
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la
n

g
u

a
g

e
 in

 a
 ve

ry p
a

rticu
la

r w
a

y.  It p
re

d
icts th

a
t b

lo
ckin

g
 h

a
rm

o
n

y w
ill o

ccu
r o

n
ly in

la
n

g
u

a
g

e
s w

h
e

re
 th

e
re

 is a
 co

n
tra

stive
 d

istrib
u

tio
n

 fo
r vo

ice
d

 a
n

d
 n

a
sa

l sto
p

s.  H
o

w
e

ve
r,

th
is is n

o
t th

e
 ca

se
, a

 la
n

g
u

a
g

e
 w

e
 h

a
ve

 a
lre

a
d

y se
e

n
 in

 ch
a

p
te

r 2
 p

ro
vid

e
s a

 co
u

n
te

r-
e

xa
m

p
le

; th
is la

n
g

u
a

g
e

 is E
p

e
n

a
 P

e
d

e
e

 (C
h

o
co

; C
o

lo
m

b
ia

).  H
a

rm
s (1

9
8

5
, 1

9
9

4
) p

o
in

ts
o

u
t th

a
t E

p
e

n
a

 P
e

d
e

e
 h

a
s th

re
e

 se
rie

s o
f sto

p
s: vo

ice
d

, vo
ice

le
ss u

n
a

sp
ira

te
d

, a
n

d
vo

ice
le

ss a
sp

ira
te

d
, a

s g
ive

n
 in

 (8
).  T

h
e

 la
n

g
u

a
g

e
 d

o
e

s n
o

t h
a

ve
 a

 co
n

tra
stive

d
istrib

u
tio

n
 b

e
tw

e
e

n
 vo

ice
d

 o
ra

l a
n

d
 n

a
sa

l co
n

so
n

a
n

ts; th
e

 re
a

liza
tio

n
 o

f vo
ice

d
 sto

p
s a

s
oral or nasal is predictable from

 context.

(8)
E

p
e

n
a

 P
e

d
e

e
 sto

p
s

p
H

tH
k
H

p
t

k

b/m
d/n

g/N

S
in

ce
 th

e
re

 is n
o

t a
 d

istin
ct se

rie
s o

f n
a

sa
l sto

p
s in

 th
e

 in
ve

n
to

ry stru
ctu

re
 o

f E
p

e
n

a
P

e
d

e
e

, th
e

 p
a

ra
m

e
tric S

P
-n

o
d

e
 h

yp
o

th
e

sis p
re

d
icts th

a
t th

e
 la

n
g

u
a

g
e

 w
ill ch

o
o

se
 th

e
S

p
o

n
ta

n
te

o
u

s V
o

icin
g

 stru
ctu

re
 fo

r [n
a

sa
l] a

n
d

 th
u

s e
xh

ib
it a

 tra
n

sp
a

re
n

cy-typ
e

 o
f n

a
sa

l
h

a
rm

o
n

y.  In
 fa

ct, vo
ice

d
 a

n
d

 vo
ice

le
ss sto

p
s b

lo
ck le

ft-to
-rig

h
t n

a
sa

l sp
re

a
d

in
g

 fro
m

 a
n

a
sa

l vo
w

e
l, a

s sh
o

w
n

 in
 (9

).  (A
 re

g
re

ssive
 sylla

b
le

-b
o

u
n

d
 n

a
sa

l h
a

rm
o

n
y w

h
ich

n
a

sa
lize

s a
ll se

g
m

e
n

ts e
xce

p
t vo

ice
le

ss sto
p

s is a
lso

 a
p

p
a

re
n

t h
e

re
; th

is w
a

s d
iscu

sse
d

 in
se

ctio
n

 2
.3

.)

(9)
E

p
e

n
a

 P
e

d
e

e

a. 
/p

eRo
)Ra/ 

[p
e
R‚o

)R‚a
)]

‘g
u

a
g

u
a

’ (a
 g

ro
u

n
d

h
o

g
-like

 a
n

im
a

l)

b
.

/d
a)w

e/
[n

a
)w

)e
)]

‘m
o

th
e

r’
c.

/µ
)b
µ

si/ 
[/µ

) m
b
µ

si]
‘n

e
ck’

d
.

/w
a)h

id
a/

[w
)a
)h
)i ‚<d

a
]

‘th
e

y w
e

n
t’ (g

o
+

p
a

st+
p

lu
ra

l)
e.

/k
Hi ‚sia/

[k
Hi ‚<si´

]
‘th

in
k’

f.
/h

o
)p
He/

[h
)o
) m

p
He

]
‘a

 sp
e

cie
s o

f fish
’

g
.

/w
a)itHee/

[w
)a)i ‚<tHe

e
]

‘g
o

’ (fu
tu

re
)

T
h

e
 p

ro
b

le
m

 th
a

t E
p

e
n

a
 P

e
d

e
e

 p
re

se
n

ts fo
r th

e
 p

a
ra

m
e

tric d
e

p
e

n
d

e
n

cy a
cco

u
n

t
co

n
ce

rn
s th

e
 d

e
ta

ils o
f th

e
 co

n
n

e
ctio

n
 b

e
tw

e
e

n
 in

ve
n

to
ry stru

ctu
re

 a
n

d
 h

a
rm

o
n

y typ
e

.
P

ig
g

o
tt su

g
g

e
sts th

a
t w

h
e

n
 vo

ice
d

 o
ra

l a
n

d
 n

a
sa

l sto
p

s d
o

 n
o

t co
n

tra
st in

 a
n

 in
ve

n
to

ry,
[n

a
sa

l] is re
le

va
n

t fo
r so

n
o

ra
n

t se
g

m
e

n
ts o

n
ly, i.e

. u
n

d
e

r th
e

se
 circu

m
sta

n
ce

s, [n
a

sa
l]
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sp
re

a
d

in
g

 w
ill ta

rg
e

t o
n

ly so
n

o
ra

n
t se

g
m

e
n

ts (via
 th

e
 S

V
 n

o
d

e
).  E

p
e

n
a

 P
e

d
e

e
 fa

lsifie
s

th
is cla

im
.  In

 a
d

d
itio

n
, th

e
 b

lo
ckin

g
 b

e
h

a
vio

r o
f vo

ice
d

 sto
p

s in
 cro

ss-m
o

rp
h

e
m

e
sp

re
a

d
in

g
 

in
 

T
u

yu
ca

 
(d

iscu
sse

d
 

in
 

3
.3

.4
) 

p
ro

vid
e

s 
e

vid
e

n
ce

 
th

a
t 

vo
ice

d
 

sto
p

s
u

n
d

e
rg

o
in

g
 n

a
sa

l h
a

rm
o

n
y in

 a
 tra

n
sp

a
re

n
cy-typ

e
 o

f h
a

rm
o

n
y ca

n
 b

e
 tru

e
 o

b
stru

e
n

ts in
th

e
ir u

n
d

e
rlyin

g
 ch

a
ra

cte
r.  In

 co
n

tra
st, th

e
 u

n
ifie

d
 a

n
a

lysis o
f n

a
sa

l h
a

rm
o

n
y is n

o
t

p
re

se
n

te
d

 w
ith

 th
e

se
 p

ro
b

le
m

s.  B
e

ca
u

se
 th

e
 n

a
sa

lize
d

 o
b

stru
e

n
t co

n
stra

in
t is vio

la
b

le
,

th
e

 u
n

ifie
d

 a
n

a
lysis n

e
e

d
 n

o
t p

o
sit vo

ice
d

 sto
p

s a
s u

n
d

e
rlyin

g
ly so

n
o

ra
n

ts w
h

e
n

 th
e

y
a

re
 ta

rg
e

tte
d

 in
 n

a
sa

l h
a

rm
o

n
y.  A

lso
, sin

ce
 it d

o
e

s n
o

t rig
id

ly tie
 b

lo
ckin

g
 a

n
d

tra
n

sp
a

re
n

cy to
 in

ve
n

to
ry stru

ctu
re

, it a
ctu

a
lly p

re
d

icts th
e

 o
ccu

rre
n

ce
 o

f a
 la

n
g

u
a

g
e

like
 E

p
e

n
a

 P
e

d
e

e
 in

 w
h

ich
 vo

ice
d

 a
n

d
 vo

ice
le

ss o
b

stru
e

n
t sto

p
s b

lo
ck n

a
sa

l h
a

rm
o

n
y;

th
e

 la
ck o

f a
 co

n
tra

stive
 n

a
sa

l se
rie

s o
f co

n
so

n
a

n
ts p

re
se

n
ts n

o
 p

ro
b

le
m

.
In

d
e

p
e

n
d

e
n

t o
f th

e
 p

a
rticu

la
rs o

f a
ssu

m
p

tio
n

s a
b

o
u

t in
ve

n
to

rie
s, th

e
 va

ria
b

le
d

e
p

e
n

d
e

n
cy a

n
a

lysis is fa
ce

d
 w

ith
 tw

o
 m

o
re

 g
e

n
e

ra
l kin

d
s o

f d
ra

w
b

a
cks.  T

h
e

 first p
o

in
t

co
n

ce
rn

s th
e

 a
d

 h
o

c n
a

tu
re

 o
f th

e
 re

p
re

se
n

ta
tio

n
a

l so
lu

tio
n

.  T
o

 d
istin

g
u

ish
 th

e
 tw

o
p

a
tte

rn
s, va

ria
b

le
 d

e
p

e
n

d
e

n
cy m

u
st b

e
 stip

u
la

te
d

 fo
r [n

a
sa

l]; h
o

w
e

ve
r, th

e
re

 is n
o

in
d

e
p

e
n

d
e

n
t m

o
tiva

tio
n

 fo
r th

e
 va

ria
b

le
 d

e
p

e
n

d
e

n
cy o

f [n
a

sa
l] o

r fo
r o

th
e

r fe
a

tu
re

s.  T
h

e
se

co
n

d
 p

o
in

t co
n

ce
rn

s a
sym

m
e

trie
s in

 th
e

 p
o

te
n

tia
l se

ts o
f tra

n
sp

a
re

n
t se

g
m

e
n

ts, ta
rg

e
t

se
g

m
e

n
ts, a

n
d

 b
lo

ckin
g

 se
g

m
e

n
ts.  B

y p
o

sitin
g

 tw
o

 d
iffe

re
n

t typ
e

s o
f n

a
sa

l h
a

rm
o

n
y, th

e
va

ria
b

le
 d

e
p

e
n

d
e

n
cy a

cco
u

n
t o

ffe
rs n

o
 e

xp
la

n
a

tio
n

 o
f th

e
 co

m
p

le
m

e
n

ta
rity b

e
tw

e
e

n
se

g
m

e
n

ts th
a

t ca
n

 u
n

d
e

rg
o

 n
a

sa
liza

tio
n

 a
n

d
 th

o
se

 th
a

t b
e

h
a

ve
 tra

n
sp

a
re

n
t.  W

e
 h

a
ve

se
e

n
 th

a
t all se

g
m

e
n

ts h
a

ve
 th

e
 p

o
te

n
tia

l to
 b

lo
ck n

a
sa

l sp
re

a
d

in
g

.  F
u

rth
e

r, a
ll se

g
m

e
n

ts
e

xce
p

t o
b

stru
e

n
ts ha

ve
 th

e
 p

o
te

n
tia

l to
 u

n
d

e
rg

o
 n

a
sa

l h
a

rm
o

n
y (p

a
tte

rn
 a

s ta
rg

e
ts), a

n
d

o
n

ly o
b

stru
e

n
ts e

ve
r a

ct tra
n

sp
a

re
n

t.  T
h

is co
m

p
le

m
e

n
ta

rity is a
 fla

g
 th

a
t ta

rg
e

t a
n

d
tra

n
sp

a
re

n
t se

g
m

e
n

ts a
re

 d
iffe

re
n

t re
a

liza
tio

n
s fo

r o
n

e
 kin

d
 o

f se
g

m
e

n
ta

l p
a

tte
rn

in
g

,
n

a
m

e
ly u

n
d

e
rg

o
e

rs o
f n

a
sa

l h
a

rm
o

n
y.  T

h
is is th

e
 lin

e
 o

f e
xp

la
n

a
tio

n
 ta

ke
n

 in
 th

e
 u

n
ifie

d
a

cco
u

n
t p

ro
p

o
se

d
 in

 ch
a

p
te

rs 2
 a

n
d

 3
, le

a
d

in
g

 u
s to

 th
e

 fin
d

in
g

 th
a

t w
ith

 re
sp

e
ct to

 th
e

feature [nasal], U
niversal G

ram
m

ar gives us one basic kind of language, not tw
o.

5
.3

O
ther approaches to segm

ental transparency
S

o
m

e
 re

ce
n

t a
p

p
ro

a
ch

e
s to

 se
g

m
e

n
ta

l tra
n

sp
a

re
n

cy in
 a

n
 o

p
tim

a
lity-th

e
o

re
tic fra

m
e

w
o

rk
m

o
ve

 a
w

a
y fro

m
 cla

im
s a

b
o

u
t th

e
 o

rg
a

n
iza

tio
n

 o
f fe

a
tu

re
s in

 tra
n

sp
a

re
n

t se
g

m
e

n
ts a

n
d

in
ste

a
d

 fo
cu

s o
n

 th
e

 p
o

ssib
ility o

f in
te

rru
p

tin
g

 th
e

 d
o

m
a

in
 o

f a
 fe

a
tu

re
 th

a
t h

a
s sp

re
a

d
a

cro
ss a

 sp
a

n
 o

f se
g

m
e

n
ts (e

.g
. S

m
o

le
n

sky 1
9

9
3

; C
o

le
 a

n
d

 K
isse

b
e

rth
 1

9
9

4
, 1

9
9

5
).  T

h
e

id
e

a
 u

n
ifyin

g
 th

e
se

 a
cco

u
n

ts is th
a

t th
e

 d
o

m
a

in
 o

f a
 fe

a
tu

re
 sp

e
cifica

tio
n

 ca
n

 co
ve

r a
co

n
tin

u
o

u
s sp

a
n

 o
f se

g
m

e
n

ts (e
.g

. a
ll o

f th
e

 se
g

m
e

n
ts in

 a
 w

o
rd

), b
u

t th
e

 re
a

liza
tio

n
 o

f
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th
is fe

a
tu

ra
l p

ro
p

e
rty o

n
 a

ll o
f th

e
 se

g
m

e
n

ts w
ith

in
 th

is d
o

m
a

in
 is vio

la
b

le
, w

ith
 a

 m
a

rk
in

cu
rre

d
 fo

r e
a

ch
 se

g
m

e
n

t re
a

lize
d

 w
ith

 a
n

 o
p

p
o

sin
g

 fe
a

tu
re

 sp
e

cifica
tio

n
 (sim

ila
r in

sp
irit to

 th
e

 g
a

p
p

in
g

 a
p

p
ro

a
ch

 co
n

sid
e

re
d

 in
 5

.1
).  S

m
o

le
n

sky (1
9

9
3

) fo
rm

u
la

te
s th

is
vio

la
b

le
 co

n
stra

in
t a

s *E M
B

E
D

, w
h

ich
 p

ro
h

ib
its th

e
 o

ccu
rre

n
ce

 o
f a

 ro
o

t n
o

d
e

 p
a

rse
d

in
to

 a
 fe

a
tu

re
 d

o
m

a
in

 e
m

b
e

d
d

e
d

 w
ith

in
 a

n
o

th
e

r o
f a

n
 o

p
p

o
sin

g
 sp

e
cifica

tio
n

; fo
r

e
xa

m
p

le
, *E M

B
E

D
[-n

a
sa

l]  b
a

n
s th

e
 o

ccu
rre

n
ce

 o
f [-n

a
sa

l] w
ith

in
 a

 sp
a

n
 o

f [+
n

a
sa

l]
segm

ents.  T
his is illustrated by the representation in (10).

(10)
A

n
 e

m
b

e
d

d
e

d
 fe

a
tu

re
 d

o
m

a
in

 stru
ctu

re
:

[+
N
w

)a
)[-N

t]i ‚]

T
h

e
 stru

ctu
re

 in
 (1

0
) w

ill in
cu

r o
n

e
 vio

la
tio

n
 w

ith
 re

sp
e

ct to
 *E
M

B
E

D
[-n

a
sa

l]  fo
r th

e
o

ccu
rre

n
ce

 o
f [-n

a
sa

l] [t] w
ith

in
 th

e
 [+

n
a

sa
l] sp

a
n

 o
f se

g
m

e
n

ts fro
m

 [
w

)] to
 [i ‚].  T

h
e

vio
la

tio
n

 o
f *E

M
B

E
D

 ca
n

 b
e

 co
m

p
e

lle
d

 b
y a

 se
g

m
e

n
ta

l m
a

rke
d

n
e

ss co
n

stra
in

t, su
ch

 a
s

*N
A

S
O

B
SS

T
O

P.  A
 re

la
te

d
 lin

e
 is ta

ke
n

 b
y C

o
le

 a
n

d
 K

isse
b

e
rth

 (1
9

9
4

, 1
9

9
5

) w
ith

 th
e

ir
co

n
stra

in
t, EX

P
R

E
S

S
IO

N, w
h

ich
 re

q
u

ire
s th

a
t a

 p
h

o
n

e
tic fe

a
tu

re
 [F

] m
u

st b
e

 e
xp

re
sse

d
o

n
 e

ve
ry e

le
m

e
n

t in
 a

n
 F

-d
o

m
a

in
.  T

h
is ta

ke
 o

n
 se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy p

o
sits th

e
d

o
m

a
in

 o
f [+

n
a

sa
l] a

s sp
a

n
n

in
g

 th
e

 e
n

tire
 w

o
rd

 in
 [

+
N

w
)a
)ti ‚], w

ith
 E

X
P

R
E

S
S

IO
N vio

la
te

d
by [t], again driven by the m

arkedness of nasalizing this segm
ent.

L
ike

 th
e

 NO
G

A
P

 a
p

p
ro

a
ch

 co
n

sid
e

re
d

 e
a

rlie
r, th

e
se

 a
cco

u
n

ts h
a

ve
 in

 co
m

m
o

n
w

ith
 th

e
 sym

p
a

th
y-b

a
se

d
 a

n
a

lysis I h
a

ve
 p

ro
p

o
se

d
 th

e
 id

e
a

 th
a

t se
g

m
e

n
ta

l tra
n

sp
a

re
n

cy
is d

rive
n

 b
y m

a
rke

d
n

e
ss co

n
stra

in
ts; i.e

. a
 se

g
m

e
n

t b
e

h
a

ve
s tra

n
sp

a
re

n
t in

 o
rd

e
r to

 a
vo

id
th

e
 o

ccu
rre

n
ce

 o
f so

m
e

 d
isp

re
fe

rre
d

 fe
a

tu
re

 co
m

b
in

a
tio

n
.  T

h
e

 w
a

y in
 w

h
ich

 th
e

se
a

cco
u

n
ts d

iffe
r fro

m
 th

e
 sym

p
a

th
y-b

a
se

d
 a

p
p

ro
a

ch
 is th

a
t th

e
y ca

ll o
n

 co
n

stra
in

ts
sp

e
cific to

 se
g

m
e

n
ta

l tra
n

sp
a

re
n

cy (e
.g

. *E
M

B
E

D
, E

X
P

R
E

S
S

IO
N) in

 o
rd

e
r to

 o
b

ta
in

 th
e

su
rfa

ce
-tra

n
sp

a
re

n
t o

u
tco

m
e

.  T
h

e
se

 co
n

stra
in

ts d
o

 n
o

 o
th

e
r w

o
rk in

 th
e

 g
ra

m
m

a
r o

th
e

r
th

a
n

 
o

b
ta

in
in

g
 

se
g

m
e

n
ta

l 
tra

n
sp

a
re

n
cy. 

 
In

 
co

n
tra

st, 
th

e
 

a
n

a
lysis 

o
f 

se
g

m
e

n
ta

l
tra

n
sp

a
re

n
cy a

s a
 d

e
riva

tio
n

a
l o

p
a

city e
ffe

ct m
a

ke
s n

o
 u

se
 o

f p
a

ro
ch

ia
l re

p
re

se
n

ta
tio

n
a

l
co

n
fig

u
ra

tio
n

 o
r d

e
vice

 su
ch

 a
s e

m
b

e
d

d
in

g
, fe

a
tu

re
 e

xp
re

ssio
n

, o
r g

a
p

p
in

g
.  O

u
tsid

e
 o

f
F

a
ith

, th
e

 a
n

a
lysis o

f n
a

sa
l h

a
rm

o
n

y ca
lls o

n
ly o

n
 co

n
stra

in
ts o

n
 fe

a
tu

re
 co

o
ccu

rre
n

ce
a

n
d

 sp
re

a
d

in
g

.  T
ra

n
sp

a
re

n
cy is a

ch
ie

ve
d

 th
ro

u
g

h
 sym

p
a

th
e

tic fa
ith

, a
 m

e
ch

a
n

ism
in

d
e

p
e

n
d

e
n

tly-m
o

tiva
te

d
 fo

r th
e

 w
id

e
ly a

tte
ste

d
 ra

n
g

e
 o

f p
h

e
n

o
m

e
n

a
 kn

o
w

n
 a

s o
p

a
city

e
ffe

cts in
 p

h
o

n
o

lo
g

y.  O
n

 th
e

 g
ro

u
n

d
s o

f th
e

o
re

tica
l e

co
n

o
m

y, th
e

 a
n

a
lysis o

f se
g

m
e

n
ta

l
tra

n
sp

a
re

n
cy a

s a
n

 o
p

a
city e

ffe
ct is th

u
s to

 b
e

 p
re

fe
rre

d
.  It is co

n
ce

iva
b

le
, h

o
w

e
ve

r, th
a

t
a

n
 a

p
p

ro
a

ch
 m

ig
h

t b
e

 d
e

ve
lo

p
e

d
 w

h
ich

 u
tilize

d
 *E

M
B

E
D

 (o
r p

e
rh

a
p

s EX
P

R
E

S
S

IO
N) to
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ca
p

tu
re

 a
 b

ro
a

d
e

r ra
n

g
e

 o
f p

h
o

n
o

lo
g

ica
l p

h
e

n
o

m
e

n
a

, fo
r e

xa
m

p
le

, if th
e

 n
o

tio
n

s
u

n
d

e
rlyin

g
 e

m
b

e
d

d
in

g
 o

r fe
a

tu
re

 e
xp

re
ssio

n
 co

u
ld

 b
e

 e
la

b
o

ra
te

d
 to

 e
xte

n
d

 to
 o

th
e

r
kin

d
s o

f d
e

riva
tio

n
a

l o
p

a
city, th

e
n

 th
is w

o
u

ld
 b

e
 a

n
 in

te
re

stin
g

 a
lte

rn
a

tive
 to

 p
u

rsu
e

, a
n

d
o

n
e

 g
e

n
e

ra
lly in

 h
a

rm
o

n
y w

ith
 th

e
 a

n
a

lysis p
ro

p
o

se
d

 h
e

re
.

In
 h

is re
ce

n
t a

n
a

lysis o
f vo

w
e

l h
a

rm
o

n
y, P

u
lle

yb
la

n
k (1

9
9

6
) a

lso
 a

rg
u

e
s a

g
a

in
st

u
sin

g
 a

n
 a

d
 h

o
c re

p
re

se
n

ta
tio

n
a

l co
n

fig
u

ra
tio

n
, su

ch
 a

s g
a

p
p

in
g

, to
 o

b
ta

in
 se

g
m

e
n

ta
l

tra
n

sp
a

re
n

cy.  T
h

e
 re

p
re

se
n

ta
tio

n
s P

u
lle

yb
la

n
k a

ssu
m

e
s fo

r w
o

rd
s w

ith
 tra

n
sp

a
re

n
t

se
g

m
e

n
ts a

re
 sim

ila
r to

 th
o

se
 p

ro
p

o
se

d
 u

n
d

e
r th

e
 a

cco
u

n
t p

ro
p

o
se

d
 h

e
re

, w
ith

 a
 se

p
a

ra
te

o
ccu

rre
n

ce
 o

f a
 fe

a
tu

re
 sp

e
cifica

tio
n

 o
n

 e
ith

e
r sid

e
 o

f th
e

 tra
n

sp
a

re
n

t se
g

m
e

n
t.  F

o
r

e
xa

m
p

le
, a

 w
o

rd
 w

ith
 a

 h
ig

h
 [A

T
R

] vo
w

e
l tra

n
sp

a
re

n
t to

 [R
T

R
] h

a
rm

o
n

y h
a

s a
n

 o
u

tp
u

t
re

p
re

se
n

ta
tio

n
 like

 th
a

t in
 (1

1
). (I se

t a
sid

e
 h

e
re

 th
e

 q
u

e
stio

n
 o

f w
h

e
th

e
r th

e
 vo

w
e

l
fe

a
tu

re
s sh

o
u

ld
 b

e
 lin

ke
d

 to
 th

e
 co

n
so

n
a

n
ts a

s w
e

ll, se
e

 N
í C

h
io

sá
in

 a
n

d
 P

a
d

g
e

tt 1
9

9
3

,
1997 for discussion.)

(11)
R

e
p

re
se

n
ta

tio
n

 o
f se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy in

 [R
T

R
] h

a
rm

o
n

y

[R
T

R
]   [A

T
R

]  [R
T

R
]

                 |             |        /    \
t  E

  k
  k

  i  l  E
  E

  n

T
o

 re
a

lize
 th

is kin
d

 o
f o

u
tco

m
e

, P
u

lle
yb

la
n

k d
o

e
s n

o
t a

n
a

lyze
 se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy a

s
a

 kin
d

 o
f d

e
riva

tio
n

a
l o

p
a

city, ra
th

e
r h

e
 p

ro
p

o
se

s to
 in

te
rp

re
t vio

la
tio

n
s o

f th
e

 co
n

stra
in

t
d

rivin
g

 sp
re

a
d

in
g

 in
 a

 ce
rta

in
 w

a
y.  A

ssu
m

in
g

 th
a

t fe
a

tu
re

 a
lig

n
m

e
n

t to
 th

e
 m

o
rp

h
e

m
e

 o
r

w
o

rd
 e

d
g

e
 is th

e
 sp

re
a

d
in

g
 im

p
e

ra
tive

 fo
r h

a
rm

o
n

y, P
u

lle
yb

la
n

k su
g

g
e

sts th
a

t co
n

stra
in

t
e

va
lu

a
tio

n
 is ‘lo

ca
lly-d

e
te

rm
in

e
d

’ (1
9

9
6

: 3
2

5
-3

2
6

).  In
fo

rm
a

lly h
e

 d
e

scrib
e

s th
is a

s
m

e
a

n
in

g
 th

a
t th

e
 lo

ca
l d

o
m

a
in

 fo
r so

m
e

 fe
a

tu
re

 sp
e

cifica
tio

n
 [F

] is th
e

 cla
ss o

f se
g

m
e

n
ts

th
a

t 
co

u
ld

 
b

e
 

a
sso

cia
te

d
 

to
 

[F
] 

w
ith

o
u

t 
p

ro
d

u
cin

g
 

lin
e

 
cro

ssin
g

 
(a

n
 

ill-fo
rm

e
d

re
p

re
se

n
ta

tio
n

; G
o

ld
sm

ith
 1

9
7

6
).  C

o
n

sid
e

r th
e

 re
p

re
se

n
ta

tio
n

s in
 (1

2
).  T

h
e

 se
t o

f
se

g
m

e
n

ts to
 w

h
ich

 [+
n

a
sa

l]
i  co

u
ld

 p
o

te
n

tia
lly b

e
 lin

ke
d

 w
ith

o
u

t p
ro

d
u

cin
g

 lin
e

 cro
ssin

g
a

re
 (A

-E
); th

e
se

 a
re

 th
e

 ‘lo
ca

l d
o

m
a

in
’ fo

r th
is o

ccu
rre

n
ce

 o
f [+

n
a

sa
l].  S

e
g

m
e

n
t (G

) is
n

o
t in

 th
e

 lo
ca

l d
o

m
a

in
 fo

r [+
n

a
sa

l]
i , sin

ce
 lin

kin
g

 th
is fe

a
tu

re
 o

ccu
rre

n
ce

 to
 (G

) w
o

u
ld

p
ro

d
u

ce
 lin

e
 cro

ssin
g

.  A
s a

 co
n

se
q

u
e

n
ce

, u
n

d
e

r lo
ca

l e
va

lu
a

tio
n

, rig
h

tw
a

rd
 a

lig
n

m
e

n
t

for [+
nasal]i  is violated for segm

ents (B
-E

) in (12a) for [+
nasal]

i and it is fully satisfied for
[+

n
a

sa
l]i  in

 (1
2

b
).  [+

n
a

sa
l]j  in

cu
rs o

n
e

 vio
la

tio
n

 w
ith

 re
sp

e
ct to

 rig
h

tw
a

rd
 a

lig
n

m
e

n
t in

e
a

ch
 ca

se
.
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(12)
Local dom

ains

a
.  [+

nasal]i      [+
nasal]j

b.     [+
nasal]i   [+

nasal]j
         |                      |

        /  /   |   \   \     |
        A

  B
  C

  D
  E

  F
  G

     A
  B

  C
  D

  E
  F

  G

W
h

a
t th

is m
e

a
n

s fo
r sp

re
a

d
in

g
 is th

a
t sp

ro
u

tin
g

 fe
a

tu
re

 o
ccu

rre
n

ce
s o

n
 th

e
 o

th
e

r sid
e

 o
f

a
 tra

n
sp

a
re

n
t se

g
m

e
n

t ca
n

 fa
ir b

e
tte

r o
n

 a
lig

n
m

e
n

t th
a

n
 a

 b
lo

ckin
g

 o
u

tco
m

e
.  E

va
lu

a
te

d
w

ith
 re

sp
e

ct to
 lo

ca
l d

o
m

a
in

s, (1
3

a
) w

ith
 se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy w

ill in
cu

r o
n

e
 vio

la
tio

n
o

n
 rig

h
tw

a
rd

 sp
re

a
d

in
g

 fo
r [+

n
a

sa
l], b

u
t (1

3
b

) w
ith

 b
lo

ckin
g

 w
ill in

cu
r tw

o
 vio

la
tio

n
s.

(13)
Local dom

ains in nasal spreading

a.   [+
nasal] [+

nasal]
b.  [+

nasal]
         /  \         |

         /  \

       w
)  a

)  t  i ‚
       w

)  a
)  t  i

P
u

lle
yb

la
n

k’s a
p

p
ro

a
ch

 to
 se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy is a

 ve
ry in

te
re

stin
g

 o
n

e
, a

n
d

o
f th

e
 a

lte
rn

a
tive

s, it is m
o

st clo
se

ly in
 h

a
rm

o
n

y w
ith

 th
e

 u
n

d
e

rsta
n

d
in

g
 o

f lo
ca

lity
a

rg
u

e
d

 fo
r in

 ch
a

p
te

rs 2
 a

n
d

 3
.  In

 a
p

p
lyin

g
 th

e
 lo

ca
l d

o
m

a
in

 in
te

rp
re

ta
tio

n
 o

f a
lig

n
m

e
n

t
to

 n
a

sa
l h

a
rm

o
n

y th
e

re
 a

re
 q

u
e

stio
n

s a
b

o
u

t th
e

 a
ssu

m
p

tio
n

s it w
o

u
ld

 re
q

u
ire

 co
n

ce
rn

in
g

th
e

 b
in

a
ry ve

rsu
s m

o
n

o
va

le
n

t sta
tu

s o
f fe

a
tu

re
s, a

lth
o

u
g

h
 I w

ill n
o

t p
u

rsu
e

 th
o

se
 issu

e
s

h
e

re
.  T

h
e

re
 a

re
 tw

o
 g

e
n

e
ra

l re
a

so
n

s fo
r p

re
fe

rrin
g

 th
e

 d
e

riva
tio

n
a

l o
p

a
city a

cco
u

n
t.  T

h
e

first 
co

m
e

s 
b

a
ck 

to
 

th
e

 
m

a
tte

r 
o

f 
th

e
o

re
tica

l 
e

co
n

o
m

y. 
 

A
n

a
lyzin

g
 

se
g

m
e

n
ta

l
tra

n
sp

a
re

n
cy a

s a
n

 o
p

a
city e

ffe
ct o

b
via

te
s th

e
 n

e
e

d
 fo

r re
strictin

g
 co

n
stra

in
t e

va
lu

a
tio

n
to

 lo
ca

l d
o

m
a

in
s.  A

d
d

in
g

 th
e

 lo
ca

l d
o

m
a

in
 re

q
u

ire
m

e
n

t to
 th

e
 e

va
lu

a
tio

n
 o

f a
lig

n
m

e
n

t
co

n
stra

in
ts b

u
ild

s a
 fu

rth
e

r d
e

g
re

e
 o

f co
m

p
le

xity in
to

 th
e

 co
m

p
u

ta
tio

n
: n

o
t o

n
ly m

u
st

re
fe

re
n

ce
 b

e
 m

a
d

e
 to

 th
e

 e
d

g
e

 o
f th

e
 M

C
a

t, b
u

t a
lso

 to
 b

o
u

n
d

a
rie

s w
ith

in
 th

e
 M

C
a

t
circu

m
scrib

in
g

 th
e

 lim
its o

f a
lig

n
m

e
n

t w
ith

o
u

t lin
e

 cro
ssin

g
.  A

 th
e

o
ry o

f d
e

riva
tio

n
a

l
o

p
a

city is in
d

e
p

e
n

d
e

n
tly re

q
u

ire
d

, a
n

d
 so

 th
e

 a
ssu

m
p

tio
n

 o
f th

is co
m

p
le

x kin
d

 o
f lo

ca
l

d
o

m
a

in
 e

va
lu

a
tio

n
 n

e
e

d
 n

o
t b

e
 in

vo
ke

d
.  T

h
e

 se
co

n
d

 p
o

in
t co

n
ce

rn
s th

e
 m

a
tte

r o
f

le
a

rn
a

b
ility n

o
te

d
 in

 5
.1

.  A
n

a
lyzin

g
 se

g
m

e
n

ta
l tra

n
sp

a
re

n
cy a

s a
n

 o
p

a
city e

ffe
ct p

o
sits

tra
n

sp
a

re
n

cy a
s a

 m
o

re
 ‘m

a
rke

d
’ o

u
tco

m
e

 fo
r in

co
m

p
a

tib
le

 se
g

m
e

n
ts th

a
n

 b
lo

ckin
g

, a
s

g
ive

n
 b

y th
e

 e
va

lu
a

tio
n

 m
e

tric o
u

tlin
e

d
 in

 3
.6

.  It th
u

s co
n

trib
u

te
s to

 th
e

 e
xp

la
n

a
tio

n
 fo

r
th

e
 g

re
a

te
r ra

n
g

e
 o

f se
g

m
e

n
ts e

xh
ib

itin
g

 b
lo

ckin
g

 in
 n

a
sa

l h
a

rm
o

n
y.  A

lte
rn

a
tive

a
cco

u
n

ts w
h

ich
 d

e
rive

 se
g

m
e

n
ta

l tra
n

sp
a

re
n

cy sim
p

ly th
ro

u
g

h
 co

n
stra

in
t ra

n
kin

g
w

ith
o

u
t d

e
riva

tio
n

a
l o

p
a

city o
ffe

r n
o

 in
sig

h
t in

to
 w

h
y b

lo
ckin

g
 o

f sp
re

a
d

in
g

 is a
 m

o
re

co
m

m
o

n
 o

u
tco

m
e

 in
 g

e
n

e
ra

l th
a

n
 tra

n
sp

a
re

n
cy.


