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1 Issues

1.1 The Original Problem

The facts of prefixation in Malay, in the case of nasal-final prefixes (e.g ‘meN-’
(transitive)), follow in (1). (Roots are underlined.)

1. a.modN + pukol [momukol] ‘hit’, v.t.
b. moN + kupas [moygupas] (‘mengupas’) ‘peel’, v.t.
c. maN + tontu + kan [monantukan] ‘determine’, v.t.
d. moN + buwat [mombuwat] ‘make’, v.t.
e. moN + garam [mopgaram] (‘menggaram’)  ‘salt’, v.t.
f. moN + dasu [mondasu] ‘resound’, v.1.

Rule-ordering analyses of this data would claim that that nasal substitution in Malay
involves the prefix-final nasal (N) assimilating to the place of articulation of the first sound
of the following root (Rule 1), followed by deletion of that onset obstruent in the case of
voiceless-obstruent-initial roots (e.g. /p/, /t/, /k/) (Rule 2). Thus, for instance, [momukol]
(‘mempukul’, hit, v.t) is correct, but *[mompukol] is ungrammatical.

1.2 OT and the Problem

Such an analysis of the facts raises the following concern. Assimilation and deletion are
two separate and unrelated processes, and there is no lack of cross-linguistic data to
demonstrate this fact. Stipulating that the Malay data represents the product of a two-step
process is not explanatorily adequate because it fails to explain why the processes occur
together.

Optimality Theory avoids such stipulation, since it does not support a processual
analysis of the data. In Optimality Theory, possible pronunciations (output candidates) of a
word (input) are evaluated simultaneously against a set of ranked constraints. The
pronunciation that incurs the fewest violations of the constraints is selected as the ‘optimal’
one (See Appendix A for the fundamental tenets of Optimality Theory). A recent
Optimality theoretic treatment (Pater 1996) involves claiming that ‘fusion’ is a more
desirable account of the above prefixation facts. A fusion version of moN; + poukol
follows in (2), where a two-to-one mapping is seen to hold between the two input
segments, N p>. and the single output segment, m; ».
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2. input moN; +poukol
\ /
output mo mj, ukol

Pater’s one-step analysis is meant to eliminate the explanatory gap inherent in two-
step analyses of the Malay facts. Pater sees fusion as one of many ‘repair’ strategies
adopted by various languages to avoid the sequence Nasal + Voiceless Obstruent
(henceforth, ‘NT’).2 He cites the faithfulness constraint LINEARITY (McCarthy and Prince
1995), which stipulates that S1 reflect the precedence structure of S2, and vice versa,
where S1 is the input and S2 the output. (See Appendix B for full statement of all
constraints employed in this paper). Bearing this in mind, consider once again the facts of
‘fusion’, depicted in (3). (The segment resulting from fusion has two indices associated
with it.)

3. moN; + poileh (input)
\ /
ma m; ileh (output) (Pater 1995:6)

As explained by Pater, N; precedes p, in the input, but not so in the output. This
means that the output violates LINEARITY. The ranking that Pater thus proposes is
responsible for the output selected is stated in (4).

4. *NT > LIN (where LIN = LINEARITY)

The tableau in (5) derives from Pater 1996, and shows the result of this ranking.
(‘v” denotes the optimal candidate.) The candidate in (5b), in which no fusion has
occurred, violates *NT and is eliminated. Fusion, in (5a), violates LINEARITY but obeys the
more high-ranked *NT, and is therefore the preferred option.

5. Fusion: *NT >> LIN (Pater 1996:9, #7)°
*NT LIN
Input: md N+poileh
a. mom,,ileh v/ *
b. mom; p;ileh *

Root-internal data in Malay does not, however, seem to involve fusion. (See
Appendix C.c) Pater accounts for this fact by claiming that it is more undesirable to allow
fusion root internally than it is to permit the undesirable sequence, but that the constraint
against the sequence, *NT, is a more powerful constraint than a constraint (LINEARITY-
ROOT) that militates against non-root-internal fusion. Thus the constraints responsible for

* Pater finds that other attested strategies are nasalization of the obstruent, denasalization of the

nasal, and deletion of the nasal.
* For typological simplicity, I have chosen to use neither Pater’s 1996 *N constraint nor his 1995
version, *NC but *NT. The check denotes the optimal candidate
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selection of the optimal candidate in this analysis include both a root-specific and non-
root-specific version of a constraint against fusion. The root-specific constraint outranks
*NT, which in turn outranks the general LINEARITY constraint. The relevant ranking is
expressed in (6). The tableau in (7) illustrates the selection made. Candidate (7a) fails to
get selected because the high-ranked root-specific LINEARITY is violated since fusion has
occurred within a root. The non-fusion candidate, (7b), which violates the lower-ranked
*NT, 18 selected instead.

6. LINEARITY-ROOT >> *NT >> LINEARITY

7. Root-internal NT tolerance: LINROOT >> *NT>> LIN
Input: am;p»at LINROOT *NT LIN
a.omjat * *
b. o mypatv’ o

(Pater 1996:10, #8 and Pater 1995:8)

1.3 Further Complications

Pater writes, ‘Clearly a lot of work needs to be done to determine the empirical coverage of
root-specific LINEARITY constraints’ (Pater 1995) — and it does. There is further data in
Malay that fails to be accounted for by this analysis. Specifically, the boundaries a)
between prefixes, b) between suffixes, ¢c) between reduplicants, and d) between roots and
suffixes do not pattern along the dichotomy Pater suggests. (See Appendix C for data in
question.) Thus, for instance, fusion does not occur between prefixes, but there is nasal
place assimilation, as shown in (8). (Again, italics denote the result of fusion.)

8. moN + par + sombah (+kan)
momparsombahkan, (*momarsombahkan)
\
lab ‘present (verb)’+ performative

These facts mirror the root-internal facts of the language. In the environments (b-d)
(above), neither fusion nor place assimilation is in evidence. Taken together with the
prefix-root boundary, which is the only spot where fusion does seem to occur, these facts
indicate the need for some new explanation.

2 Analysis

2.1 A New Dichotomy

I maintain that parameterizing a fusion constraint according to environment would fail to
capture the generalization underlying all the environments, and would be theoretically
uneconomical. I suggest instead that there is a dichotomy between sequences of segments
that are homogenous with respect to morphological category-type (e.g. root-internal,
prefix-prefix, suffix-suffix, reduplicant-reduplicant) and those that are heterogenous with
respect to morphological category type (e.g. prefix-root, root-suffix). Fusion is blocked in
the former type of sequences, but may be permitted in the latter. I take my cue from
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McCarthy and Prince (1995), extending their UNIFORMITY constraint against coalescence
(fusion) by specifying the domain of it application as in (9b).

9.a. UNIFORMITY (M&P 19995): S2 may not have multiple correspondents in S1.
b. UNIF-HMG: S2 may not have multiple correspondents in S1, where S1 an
environment that is homogenous with respect to morphological category-type
The ranking of constraints that I propose follows in (10).

10. UNIF-HMG >> *NT

I omit irrelevant candidates (e.g. post-nasal voicing, epenthesis, etc.) in (11), which
illustrates the result of the ranking in (10).

11.  Prefix-prefix juncture: No fusion
UNIF-HMG | *NT

Input: moN; + p-ar + (buwat)
a. mom;p,ar.. v’
b. moaoni;»or... *|

The fusion candidate, in (11b), violates UNIF-HMG and is eliminated. The selected
non-fusion candidate, in (11a), honors this constraint although it violates the low-ranked
*NT. All other environments are tested in (12), using the same constraint ranking as in
(11). The ranking. selectes grammatical outputs in all three cases. Root-internally (in
(12a)) and between suffixes (in (12c)), fusion is blocked because it would involves
violating the high-ranked UNIF-HMG. The opposite holds in the heterogenous environment
that obtains at the prefix-root juncture, fusion selected over an *NT violation.

12. a. Root-internally: No fusion
UNIF-HMG | *NT

Input: tom ;prat
i. tompat v’ *

11. tom, »at *|

b. Prefix-root juncture: Fusion
UNIF-HMG | *NT

Input; moN;+ poileh
1. maml,zileh\/
ii. mom;poileh *1

c. Suffix-suffix juncture: No fusion
UNIF-HMG *NT

Input: ..+kan;+ k,ah
kan;k,ahv’ *
kaz, »ah *1
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2.2 Fusion And Alignment
One section of the data still needs to be accounted for, as shown in (13).

13. *EXCEPTION: Root-Suffix
UNIF-HMG | *NT

Input:rakam;+k,an

a. rakam;k-,an *

b. *rakaz, ,anv’

The posited ranking selects the ungrammatical candidate in (13). The fact that
fusion fails to occur at the root-suffix boundary is, I suggest, the result of an interaction of
the constraint against fusion with an alignment constraint that protects the integrity of left
edges of affixes more than it does their right edges. The alignment constraint in question
follows in (14).

14. ALIGN Affix L, PrWd R: The left edge of every affix must be aligned with the right
edge of some prosodic word.

Fusion at the boundary referred to in (14) would constitute a violation of this
constraint, as it would ‘damage’ the edge in question. For fusion to be prohibited at this
juncture, *NT must be ranked lower than the alignment constraint, as shown in (15). (The
comma between UNIFHMG and ALIGN AffixL, PrWdR indicates that these two constraints
are not ranked with respect to each other.) The tableau in (16) shows the results of this
ranking.

15. UNIF-HMG, ALIGN Affix L, PrwWd R >> *NT

16.  Root-suffix juncture: No fusion
UNIF-HMG | ALIGN Affix LPrWdR | *NT

input: rakam;+ kpan

a. [[rakam;] koan]* v/ %

b. [[raka]z;, an] j ]

The fusion candidate, in (16b), violates the alignment constraint and is dispreferred
even though it avoids violation of UNIF-HMG and *NT. The preference is for candidate
(16a), in which the root right edge does not interact with the suffix left edge, despite its
violation of the low-ranked *NT.

The tableau in (17) now illustrates all environments tested against this ranking.
(Roots are underlined.) Within roots (cf. (17a)), between prefixes (cf. (17c)), between

* T assume exhaustive prosodization (McCarthy and Prince 1993) of all morphemes into recursive
prosodic words.
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suffixes (cf. (17e)), and between roots (cf. (17f)) fusion is blocked by the high-ranked
UNIF-Hmg. In each case, a low-ranked *NT violation is preferable. Between a root and a
suffix (cf. (17d)), fusion is blocked to avoid a costly violation of the alignment constraint.
Fusion is selected in (17b) because it avoids violaton of all three constraints, in preference
of a *NT violation.

17. All other environments

UNIFHMG, | ALIGN (AffL, Pr'Wd R) | *NT

a. Input: !
tom;p, at
1. tsmlpzat\/ *
ii. tom,at | !

b. Input:

moN; + p» ileh
1. mom,p; ileh | %
ii. mom,, ileh V :

UNIF-HMG | ALIGN( Aff L,PrWdR) | *NT

c. Input:
moN + poar (+ bu..
1. mom;p,ar .. \ *
ii. momor .. | !
d. Input:

rakam; + koan
1. rakam; ]k, an] N ,
ii. raka] 7an]’ BE
e. Input: '
... + kan; + kpah !
... ] kani]k, ah] 5 *
. ... lka]pyprah] ll p*

—

—
—

f. Input:

kawan, + krawan® .
i.[[kawan, | koawan]V g
ii. [[kawa] 7 awan] ) i *

2.3 Prosodic Implications

If the left edge of an affix must be aligned perfectly alongside the right edge of a prosodic
word, this suggests that the way in which prosodic words are built in Malay is
[[prefix+root]+suffix], i.e. with the prefix and root forming a complex. This possibilty runs

> 1 assume the insertion of prosodic word boundaries occurs to show the grouping I propose

preliminarily in 2.3, namely that suffixes fall outside the prosodic word occupied by the root and
prefix(es) I assume also that each suffix projects its own prosodic word.
I assume reduplication is suffixal.

6
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counter to the widely-held view that prosodic words for such a language are built with the
root and suffix forming a complex, as shown in (18a). The new prosodic structure I
propose is repeated in (18b).

18. a. Traditional analyses: [prefix + [root+ suffix] ]
b. Proposed prosodic structure: [ [prefix + root] + suffix]

Nasal assimilation facts in Malay seem to pattern along this tendency in the
language to ‘protect’ the left edges of its affixes, lending credence to the implied
asymmetry between left and right edges of affixes. The alignment constraints used thus far
interact with not only *NT but also a constraint that penalizes codas that are not place-
linked to their adjacent onsets (cf. CODA CONDITION (Ito and Mester 1994)). As stated in
(19), the alignment constraint outranks both the Coda Condition and *NT constraints. The
results of this ranking. appear in (20)

19. ALIGN AFFIX L, Pr Wd R >> CODACOND >> *NT

20.  Alignment outranks CodaCond
ALIGN AFF L,PrwWd R | Copa COND
Input: *NT
rakam + kan
I I
lab vel
a. [[rakam] kan] N * *
[
lab vel
b. [[raka ] kan] *|
\
vel

Place assimilation, in candidate (20b), violates the high-ranked alignment
constraint. The candidate in which no interaction occurs between the right edge of the
lower prosodic word and the left edge of the suffix is preferable, therefore, despite its
violation of CODACOND and *NT.

In (21), all other environments are tested against this ranking. ((In (21b), I omit
candidates that involve variations in the juncture between the root and the first suffix.)
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21. Other environments: Alignment outranks CODACOND
a. Input: ALIGN AffL,PrwWdR CopA-COND | *NT
maN + par + buku + kan
I
lab
1. [[mam.par.bu.ku] kan] N
\
lab
i1. [[man.par. bu.ku] kan] *|
[ ]
vel lab
[nput:
tuhan + kan + kah
[
cor vel
i. [[[tuhan] kan]kah] * *
[ ]
cor vel
ii. [[[tuhan]kan]kah] *|
\
vel

c. Input: ALIGN Aff L, PrWdR CobA- CoND | *NT
ompat
[ ]
lab lab
i. om.pat] *
[ 1
lab lab
ii. [on.pat] *1 *
[ ]
vel lab

In (21a), nasal assimilation between the prefixes avoids violation of CODACOND
and cannot be blocked by the alignment constraint as the relevant boundary for its
application is not involved. The candidate in which, for instance, the prefix final nasal
assumes a velar place specification, falls afoul of CODACOND and is therefore dispreferred.
Candidate selection in (21c) parallels that in (21a). In (21b), the alignment constraint
blocks selection of a place assimilated candidate (cf. (21bii), the candidate in which no
interaction occurs between the suffixes selected instead, despite its CODACOND violation.

3 Conclusion, implications and direction for further research

The claims of this paper are two-fold. First, it shows that the data under investigation are
less irregular than they seem. There is a dichotomy amongst the data that is captured by
referring to a constraint like UNIF-HMG, which governs behavior of segments according to
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their morphological affiliation. This account of the data is achieved without
parameterization of the constraint according to every environment involved.

Second, I have shown that apparent exceptions to this are the result of asymmetrical
strength of edges. I maintain that the correct edges to consider require looking from the
perspective of affixes, not roots.

Significantly, this last claim involves a commitment to the way in which prosodic
words are built in Malay such that the prefix and root form a complex, with suffixes falling
outside in separate prosodic words.. Nasal assimilation facts support the posited
asymmetry between prefixes and suffixes, but an investigation of stress assignment would
be vital to determine the strength of the current claim about prosodic word formation, and
to motivate the boundaries involved more thoroughly. It would also be crucial to determine
whether any other segmental processes in the language interact with the proposed
boundaries. Certainly, too, much work still needs to be done to determine, for instance,
whether a re-ranking of the constraints under review will account for dialect differences in
Malay, before it can be ascertained how far an OT treatment of such data improves upon
previous analyses.

Appendix A

Fundamentals of OT (From McCarthy and Prince 1993a)

a) Universality. Constraints are universal; and universally present in all grammars.

b) Violability Constraints are violable, but violation is minimal.

c) Ranking Constraints are ranked on language-particular basis: The notion of

minimal violation is defined in terms of this ranking. A grammar is a ranking of a
universal constraint set.

d) Inclusiveness The constraint hierarchy evaluates a set of possible candidates that
are admitted by very general considerations of structural well-formedness.
e) Parallelism Best-satisfaction of the constraint hierarchy is computed over the whole

hierarchy and the whole candidate set. There is no serial derivation.

An Optimality-Based Grammar, schematically:
Gen(in) = (cand 1, cand 2...)
Eval ({cand 1, cand 2..})=> cand n (the output)

GEN determines the set of candidate analyses consistent with a given input.(GEN may
freely delete, insert or link segments as well as assign prosodic structure). GEN is
conceived as a function that, for each particular input form, generates the range of all
possible candidate linguistic analyses. These candidates are evaluated simultaneously by a
function EVAL. EVAL rates the members of the candidate set in terms of their relative
harmony, or degree of success with regard to the language’s ranking of the constraints,
imposing an ordering on them. A maximally harmonic member of the candidate set is
optimal.
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Appendix B

Constraint list

*NC (Pater 1995): No nasal-voiceless obstruent sequences (Replaced in Pater 1996 by *N,
and referred to in this paper as *NT)

LINEARITY (McCarthy and Prince 1995): S, reflects the precedence structure of S, and vice
versa.

MAX (McCarthy and Prince 1995): Every element of S1 has a correspondent in S2. “MAX
allows an interpretation of fusion as a two-to-one mapping from Input to Output:
Two Input segments stand in correspondence with a single Output segment” (Pater
96: 7)

UNIFORMITY (McCarthy and Prince 1995): No element of S2 has multiple correspondents
in S1, S1 the input, S2 the output.

UNIF-HMG: No element of S2 has multiple correspondents in S1, where elements of S1 are
homogenous with respect to morphological category-type, S1 the input, S2 the
output.

ALIGN Affix L, Pr'Wd R: The left edge of every affix must be aligned with the right edge
of some prosodic word.

ALIGN Affix R, PrWd L: The right edge of every affix must be aligned with the left edge of
some prosodic word.

CobA CoND (Ito and Mester 1994): Codas are disallowed unless linked to a following
onset.

Appendix C
DATA (a-b, Pater 1995/6)

a. Nasal substitution (NT) b. Failure of substitution (ND)

moN+ pileh  momileh ‘choose’, v.t. moN + bali mombali ‘buy’, v.t
maN + tules  monules ‘write’, v.t. moN + dapat  mondapat ‘get’, v.t
moN+ kesah  monesah ‘relate’, v.t. moN + ganti  monganti ‘(ex)change’, v.t

c. Failure of substitution root-internally (N + any T)

tompat ‘place’, n. tambah ‘add on’, v.t.
hantar ‘send’, v.t. tonday ‘kick’, v.t
mupken ‘poss./maybe’, adj. tingal ‘live/remain/die/leave’, v.i.

d. Failure of substitution elsewhere (new DATA)

i) maN + par + hamba (+kan) mamparhambakan, *mamarhamba.. ‘enslave’, v.t.
i1) moN + tor + balek + kan montaorbalekkan, *monorbalekkan ‘overturn’, v.t.
iii) rakam +kan rakamkan, *rakagan ‘record’, v.t.

iv) di + tuhan + kan + kah dituhankankah, *dituhagapah ‘deified’, pass/attrib.

+ interrogative
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