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ABSTRACT
_ Constraint-based theories have gained
increasing recognition over the past four
years. This paper aims to show the supe-
riority of one of these theories, the
Theory of Constraint and Repair
Strategies, over a rule-based approach
with respect to loanword behavior, While
the latter requires phonology to be split
into two sets of language-specific pro-
cesscs — one for loanwords and another
one for native words — the former pro-
Poses a unique set of universal processes.
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This paper defends this view — which is
alre.:ady strongly supported by internal
(native) evidence — within the frame.-
work of TCRS, and on the grounds of
loanword adaptation. ’
_ Constraints are often detected when
violated because a violation normally
yields a deviation from what would
otherwise be expected. TCRS identifies
morphological operations as the main
source of constraint violations. For in-
stance, consider the case of the mid
vowel [5] in French, which never occurs
word-finally. Its absence can be inter-
preted in two ways: as an accidental gap
or as evidence for a constraint against [5)
in word-final position. The second option
is sclected because there is what I will call
«dynamic» phonological evidence
provided by the morphology of French
supporting it. Two pieces of evidence
pome_frqm the vocalic alternation found
12 adjectival inflection such as sot [sg]
( (so])sotte [sot] ‘stupid (masc./fem.)’
and in verbal derivation such as complot
[k5plo] (*[k5pla]) ‘plot’/comploter
(k3plate] ‘10 plot’. Note that the existence
of adjectives such as chaud [fol / chaude
[Jod] (*[Jad]) ‘hot (masc./fem.)’ and
verbal derivations such as endos [ado}
sndorsemem’/ endosser [6dose]
(gddgse]) ‘to endorse’ in French —
t\\_/ ere the vowel [o] is realized in word-
final and non-final position — clearly
indicaies that the prohibition bears on the
vowel [5] in word-final position, not the
X%;lel _[o] in non-final position.
; réviation constitutes another source
of evidence for the constraint: profes-
.(sionncl‘ Iprofesjonel} - pro [prol
Clprol) professional’, Carole [karl] -
[pg{io [karg] (*[kar5]) ‘Carol’, police
e I;la—l;poﬂw [popal (*{popo]) ‘police’,
el cases, the underlying vowel /2/,
e surfaces in non-final position,
{us sh[o] at the end of abbreviations,
gen Sl owing that the process is too
fercera » L&. 1t occurs in too many dif-
s t:t morphological contexts, and t0o
ySlematic (there is no exception) not to
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be the result of a phonological constraint
against o# in French.

However, it is common for linguists

to be left only with «static» evidence, i.e.
the absence of an element or structure x in
a given language, to suspect the existence
of a constraint. For instance, it can be
observed that #CC sequences do not exist
in Fula, a West-African language. It is
tempting for a linguist to resort to a
constraint to express this fact, but one
does not know with certainty whether the
lack of such a structure is due to an acci-
dental gap in the language, a diachronic
constraint or a synchronic one (cf.
Paradis & Prunet 1993). Derivation and
inflection of native words do not provide
any insight here since there is no morpho-
logical operation in Fula which would
generate such a sequence, i.e. there is no
mono-consonantal prefix which would
attach to a consonant-initial word, and
thus yield a #CC cluster.

This is where borrowings play a cru-
cial role: they often contain elements or
structures that are absent from the native
vocabulary. Depending on how these
forcign elements and structures are treated
by the borrowing language — is x
accepted or systematically modified
(adapted)? — the linguist may know
whether the absence of such elements or
structures in the studied language is due
10 a constraint or an accidental gap. For
instance, Fula has borrowed extensively
from French, a language with branching
onsets. Adaptation of French borrowings
with such onsets provides dynamic evi-
dence for the existence of a constraint
against #CC clusters in Fula since all
such French clusters are automatically
modified in Fula. They usually yield
#CVC sequences, i.e. sequences with a
vowel inserted in between the two con-
sonants (e.g. Fr(ench) tracteur [traktcer]
“tractor’ — F(ula) [taraktor] and Fr. place
[plas] ‘place’ — F. [palas]). From the
perspective of TCRS, borrowings consti-
tute an invaluable source of constraint
violations, which allow the linguist to
ohserve how a language “reacts” to un-
familiar elements or structures.

Paradoxically, however, the fact that
these phonological “reactions” are some-
times restricted to loanwords — for the
reasons we have just scen in Fula, ie.
there is sometimes no context in the lan-
guage from which a constraint violation
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might stem, and thus no possible
“reaction” to violations — has led some
linguists to conclude that there were two
separate sets of phonological processes,
one for loanwords and one for native
words. Silverman (1992) is among the
ones who maintain this view the most
explicitly. Such a position, which stems
from a rule-based perspective, is at best
useless in a constraint-based view (cf.
also Yip 1993: 262). I will show that
what I call the Two Process-Set
Hypothesis, in (1), entails non-desirable
effects such as duplicating identical pro-
cesses in the same language and, above
all, missing important links among facts,
on language-specific and universal
grounds.

(1) Two Process-Set Hypothesis:
Loanwords and native words each have
their own set of processes (rules).

To this effect, we will examine three
constraints (*CC#, *CC, *#V) each in a
different language (Fula, Kinyarwanda
and Moroccan Arabic, respectively), and
observe how the processes triggered by
these constraints would have to be han-
dled in a rule-based approach. The paper
will be organized as follows. Section 2
presents my assumptions regarding bor-
rowings (2.1 and 2.3), and the relevant
tenets of TCRS (2.2). Section 3 ad-
dresses the three constraints mentioned
above, while section 4 offers a brief
conclusion.

2. ASSUMPTIONS
2.1 Borrowings

Two opposite views are debated in
loanword studies: the “phonetic approxi-
mation stance” (e.g. Haugen 1950 and
Silverman 1992), where a borrowed
word is analyzed as a non-linguistic
acoustic signal, and the “phonological
stance” (e.g. Hyman 1970 and Prunet
1990) where a borrowed word is instan-
taneously assigned a mental representa-
tion in the recipient language (L1). Strong
arguments based on sociolinguistic,
psycholinguistic and phonological studies
have been recently brought forward by
Paradis et al. (1995a,b) in favor of the
phonological stance. For instance,
sociolinguistic studics (¢.g- Haugen 1950
and Poplack et al. 1988) clearly indicate
that borrowings are introduced by bilin-
guals (not monolinguals), who have ac-



Vol 3 Page 76

cess to the phonology of the source lan-
guage (L2). Loanwords are inqoc{uced_ by
bilinguals through what sociolinguists
call “code-switches”, “nonces” and
“idiosyncrasies”. Sociolinguistic studies
also clearly show that phonological pat-
terns of adaptation are imposed by bilin-
guals; they are community-wide, espe-
cially in mid and high community bilin-
gualism stages. This indicates that bor-
rowing integrators and adapters have ac-
cess to word representations in L2.1
Otherwise adaptations could not display
the strong consistency observed by
Haugen (1950) in the mid and high
community bilingualism stages, and by
us in our own corpora of loanwords (cf.
Paradis et al. 1993, 1995a,b for a thor-
ough argumentation in favor of the
phonological stance).

2.2 Framework: TCRS

In TCRS, a language’s phonology
consists of both universal and non-uni-
versal constraints which, when violated,
trigger the application of a repair strategy
(e.g. *o# - o0 in section 1), defined in

).

(2) Repair strategy: A universal, context-
free phonological operation that is trig-
gered by the violation of a phonological
constraint, and which inserts or deletes
content or structure to ensure conformi

to the violated constraint. a

As mentionpd in section 1, TCRS claims
that constraint violations originate mainly
from morphological operations (e.g. the
constraint *o# discussed in section 1
which is violated because of an abbrevia-
tion operation, etc.). Other internal
sources include constraint conflicts and
underlying ill-formedness (Paradis
1988a, b). Loanwords (Paradis et al
1993) and paraphasias (Béland et al.
1993) constitute external sourccs.
However, while violated constraints.
press for repair, the Preservation

! What is the ex

! act natu; i
phonetic) of these lepreser:tﬁltf:nlialisor
question which has not been totalll
;etﬂe(_i yet. The evidence gathered by
th?:dl:earal ( 199_Sa,b) tend to show tha);
phoneticl.’ esentation is lexical, pot
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Principle, (3), protects the input, i.e. re-
sists segmental loss.

(3) Preservation Principle: Segmental in-
formation is maximally preserved within
the limits of the Threshold Principle ((4)).

I maintain that the Preservation Principle
is responsible for the low rate of segment
deletion observed in the four corpora of
loanwords that we have built (4,031 bor-
rowings from French into Kinyarwanda,
Moroccan Arabic and Fula, and English
into Quebec French), which contain alto-
gether 12,630 malformations. The
Preservation Principle works in the fol-
lowing way. Repair is accomplished by
the insertion or deletion of content (e.g.
features, timing units, etc.) or structure
(links between features, various levels of
structure, etc.). At its most basic, repair
by insertion occurs when a constraint vio-
lation is due to a lack of content or struc-
ture whereas deletion applies when a
constraint is offended by an excess of
content or structure. Whether a problem
is due to a lack of something or an excess
of something is often a matter of per-
spective. For example, in a language with
a constraint against consonant clusters
_(CC) such as Kinyarwanda, a CC (loan)
input can be regarded as an excess of
consonants, leading to deletion (of a
consonant), or as the lack of a vowel,
leqdmg to insertion (of a vowel). All else
being equal, the Preservation Principle,
which resists the loss of phonological in-
formation, favors viewing a problematic
structure as a lack of content or structure,
gg;l‘ng preference to insertion over dele-
TCRS nevertheless posits limits to
preservation, i.e. to the price languages
are ready to pay to conserve segmental
information. This is expressed by the
Threshold Principle in (4).
(4) Threshold Principle:
) All languages have a tolerance
threshold to segment preservation.
b) This threshold is the same for all
languages: two steps (or two repairs)
within a given constraint domain.2

2 This limit has been found to hold for
Fula (Paradis & Lebel 1994) and for
Kinyarwanda (Rose 1994). We therefore

ize that it is a universal ceiling
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The Threshold Principle stipulates that a
problematic segment requiring more than
two steps to be adapted within a con-
straint domain — a constraint domain
being simply the scope of a constraint
violation — is not protected by the
Preservation Principle.

Repair, be it by deletion or insertion,
must nevertheless apply economically.
Economy is expressed first and foremost
by the Minimality Principle in (5).

(5) Minimality Principle:

a) A repair strategy must apply at the
lowest phonological level to which
the violated constraint refers.

b) Repair must involve as few strategies
(steps) as possible.

The “lowest phonological level” referred
to in (5a) is determined by the
Phonological Level Hierarchy (PLH), in
(6), which simply reflects the phonologi-
cal organization required independently of
TCRS.

(6) Phonological Level Hierarchy:
Metrical level > syllabic level > skeletal
level > root node > feature with a depen-
dent > feature without a dependent.

The Preservation Principle in (3) is
served by (5a) which minimizes alteration
of the input, for example disallowing the
loss of a syllable, if the loss of a segment
will correct the problem. In other words,
it ensures that a constraint violation is
solved with as little loss of phonological
information as possible. (5b), for its part,
requires that, given more than one pos-
sible way of repairing an ill-formed
structure, priority be given to the repair
involving the fewest steps.

TCRS maintains that the phonological
structure of a language results from prin-
ciples (universal constraints) and parame-
ter settings. Principles describe what is
common to all languages, whereas pa-
rameler settings handle differences
(contrasts) among languages (cf.
Chomsky 1986). In TCRS, parameters

on the cost of adapting, as opposed to
deleting a problematic structure. Should
the threshold be set differently in other
languages, the second part of the
principle, (4b), would have to be
parametrized.
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are marked options offered by Universal
Grammar. The default reply for a lan-
guage is to say “no” to such an option,
which results in the rejection of a given
type of complexity, and thus a negative
constraint in the language in question. In
this perspective, the segmental inventory
of a language is viewed as the direct re-
sult of positive and negative language-
specific answers (settings) to segmental
options offered by Universal Grammar
(parameters). In the case of borrowings,
one can thus hypothesize that the reason
why French coupon [kup3] is realized as
[ku:pan] in English, i.e. with a (partly)
denasalized vowel followed by a nasal
consonant is because English says “no”
to the following parameter.

(7) Phonemic nasal vowels?
French:  yes
English:  no (default = constraint)

The negative parameter setting in (7) ex-
plains why nasal vowels introduced into
English through loanwords are adapted.
In the view of TCRS, the recasting of ¢
into a VN shape is not the result of a rule
specific to loanwords — as would be the
case with the Two Process-Set
Hypothesis — but of a constraint active
throughout the phonology of English,
whose only source of violation is loan-
words. This position, that I call the One
Process-Set Hypothesis, is formalized in

(8).

(8) One Process-Set Hypothesis:
Phonology has access to a single set of
two universal processe: insert x and
delete x. These processes are repair
strategies, whose sole purpose is to yield
constraint satisfaction. If there is no con-
straint violation, they do not apply.

2.3 Core and Periphery

The One Process-Set Hypothesis does
not imply, however, that the phonological
behavior of loanwords and native words
is identical in all respects. If we consider
again the case of nasal vowels introduced
into English, we realize that while nasal
vowels are totally absent from native
English words, they are sometimes
tolerated in borrowings (e.g. Fr. entrée
{atre] — English [antn] or [@nd).Ina
study of loanword adaptation, it is crucial
to distinguish between “prohibited”
segments, i.c. segments that are
systematically and immediately adapted or
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eliminated as soon as they are introduced
into a language (e.g. the French front
round vowels y and g in English), and
“tolerated” segments, which are
sometimes adapted and sometimes not
(such as the French nasal vowels in
English) at least in some speech registers.
The latter are called “imports” in the
literature (cf., e.g., Haugen 1950). To
account for the distinction between
prohibited and tolerated segments, the
TCRS loanword model proposed by
Paradis et al. (1995b) views the phono-
logy of a language as being organized
into domains. Essentially, a distinction is
drawn between the “core” and the
“periphery”. The core contains all of a
language’s constraints; by and large, the
core defines the phonology of a language
and governs its vocabulary. However,
not all items in a language are part of the
core; some, such as interjections, ono-
matopoeia, proper names and learned
words, along with (partly) unassimilated
borrowxqgs, may lie in the periphery,
temporarily or even indefinitely. The pe-
nphery. contains a subset of a language’s
constraints, which means that items in the
periphery are not subject to all the con-
straints that govern the core. That is to
say, the parameter setlings for some
‘l‘Jm\:fzrsal Grammar options may be set to
yes” rather than “no” in the periphery or
some subdomains of the periphery
which effectively deactivates those par:
ticular constraints, and accounts for im-
ports (unassimilated foreign sounds). The
dxsunctxpn between core and pen'phe:ry is
not particular to TCRS. It was suggested
by Chomsky (1986:147), and further
developed by 1td & Mester (1993).

constraints different from those of the
core. It contains only “fewer” constrai?t.:
than the core, In this view, a “borrowing”

can be defined as in (9),

) Borrowing: An individua]
1gompound funclioning asa sing‘l‘;ozso'rgr
rom L2 that a) phonologically conforms
to (at least) the outermost periphera]
phonological constraints of L] b) has
mental Tepresentation in L], am,i C)is in?
;orpo'ratcd 1nto the discourse of L1 (cf
aradis et al, 1995a,b for more details), .
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3. CONSTRAINTS VS. RULES
3.1 Language-Specific Issues

Words in Fula never surface with a
final CC cluster or an internal CCC one
We know that this is due to a constraini
against branching codas because when
such a cluster is present underlyingly or
arises in the course of a morphological
derivation, it is immediately split into dif.
ferent syllables as in (10).

(10) Native words in Fulg
fooft-re - fasft-e-re ‘breath’
talk-rp —talk-u-ru  ‘amyler
lacc-i —lacc-i-ri ‘couscous’

The constraint is formally expressed by
the negative parameter setting in (11)
(recall from section I that Fula does not
allow branching onsets cither).

(11) Parameter:
Branching non-nuclear constituents?
French: yes Fula: no (constraint)

As shown in (12), the constraint also
applies to loanwords since CC# clusters
:n those words undergo vowel insertion
00.

(12) French Loanwords in Fula
Fr. carde [kard]
- F. karda ‘card (comb)’
Fr. force [fars)
- F.f5rs5  Fula ‘force’
Fr. gendarme [3ddarm]
- F. san"darma ‘gendarme’

With the Two Process-Set Hypothesis,
one would have to posit two separate
rules, as in (13), even though both rules
would be identical,

(13) Two_ Process-Set Hypothesis:
a) native words: ¢ -, V/ICC__{#,C})
b) loanwords: @ _, VICC__{#,C}

This reduplication of identical rules is se-
nously flawed in two ways. First, it
complicates the grammar. Second, it does
not formally capture the fact that both
rules are actually the same process (vowel
Insertion) which is triggered by the same
context ({#, C}) in loanwords as in
hative words. These disadvantages are
ehmmate_d with the One Process-Set
Hypothesis. As shown in (14), the data
1n (10) and (12) necessitate only one
context-free universal process, i.e. inser-
tion of x.
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(14) One Process-Set Hypothesis:
native and borrowed words: @ - x

While the Preservation Principle in (3)
ensures that insertion will have priority
over deletion, the Minimality Principle
guarantees that the material inserted will
pertain to the level to which constraint
(11) refers (cf. (5a)). Since (11) refers to
the syllabic level, the repair will apply at
that level. Insertion of a nucleus is se-
lected because this is the only repair
which fully satisfies both principles, the
Preservation and Minimality Principles.
The empty nucleus is subsequently filled
by vowel spreading.

The rule-based approach, in which the
Two Process-Set Hypothesis is couched,
is problematic in other respects.
Consider the French borrowings in (15),
where vowel insertion occurs in between
the two consonants of a CC# cluster, not
at the end of it as in (12).

(15) Fr. contre [k3tr]
— F. kontor ‘against’
Fr. filtre [filtr]
- F. filyr ‘filter’
Fr. table [tabl]
— F. taabal ‘table’

Not only would the Two Process-Sct
Hypothesis require the reduplication of
the same rule as in (13), the rule-based
approach in which it lies, more generally,
would require positing a third rule —
shown in (16) — to account for the facts
in (15).

(16) G- V/IC__C#

This new rule would be nceded because
the context of rule (13b) is not identical to
that of rule (16). Again, the fact that the
trigger is a CC# cluster would be missed.
This generalization is straightforwardly
capturcd by constraint (11), however.
CC# clusters are prohibited because they
would form an illicit branching coda. The
insertion locus of the vowel depends en-
tirely on the sonority of the cluster. It is
dctermined by universal markedness,
which disfavors syllabic contacts where
an onsct is more sonorous than the pre-
ceding coda, even though such clusters
are found in some Fula native words
(e.g. faabru ‘toad’). In other words, in
the absence of opposite morphologically-
induced specifications, default settings,
provided by Universal Grammar, apply.
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From this perspective the phonological
behavior of loanwords tells us signifi-
cantly more about universal default set-
tings than that of native words, which is
often morphologized or heavily influ-
enced by diachrony. Once distorting fac-
tors such as orthography, analogy, etc.
are clearly identified and discarded, one
can easily state that loanword phonology
is the “emergence of the unmarked” in
phonology (cf. McCarthy & Prince 1994
on this notion).

In a rule-based approach, a fourth rule
would even have to be posited. As ex-
plained above, the Preservation Principle
gives precedence to vowel insertion over
consonant deletion. However, consonant
deletion does occur in a few cases such as

those in (17), where v is lost.3

(17)  Fr. pieuvre [pjeevr]

— F. pijuiri ‘octopus’

Fr. cuivre [kyivr]

— F._kir ‘copper’
However, as shown in Paradis et al.
(1993, 1995a,b), consonant deletion is
not random. It is always caused by the
presence of an ill-formed segment — here
the voiced labial fricative *v — contained
within an unsyllabifiable cluster.
Preservation of the two cluster con-
sonants would be too costly in these
cases: it would necessitate too many steps
(repairs). It would require nucleus inser-
tion and filling as in (10), (12) and (15).
But it would also require a third step, i.e.
the adaptation of the ill-formed segment
*y itself (*v normally yields w in Fula;
e.g. Fr. verre [ver] - F. [wezr]), since it
is encompassed within the scope of con-
straint (11). This would clearly violate the
Threshold Principle in (4), which es-
tablishes that the limit to segmental
preservation is two repairs, within a
given constraint domain. Thus not only
does TCRS account for the variation in
the insertion point of the epenthetic vowel
in (12) and (15) without any extra lan-
guage-specific device, but it also handles
strarghtforwardly the variation in the pro-
cesses themselves, i.e. insertion of a
vowel ((10), (12) and (15)) vs. deletion

3 More exactly, phonologically-induced
deletions in the Fula corpus occur with
32 malformations out of 858 (3.7% of

cascs).
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of a consonant in (17) (cf. Paradis et al.
1995a,b for more examples and a thor-
ough discussion of these cases). In con-
trast, a rule-based approach is unable to
economically capture this variation, as
well as being unfit to perceive the link
between the numerous rules it would re-
quire to handle the data presented in this
section.

3.2 Universal Issues

A rule-based approach would be un-
desirable on universal grounds also. It
would treat the processes observed in the
previous section as idiosyncrasies of
Fula, despite the fact that restrictions on
branching codas are common among lan-
guages. Such restrictions are found in
Tigrinya and Classical Arabic, for in-
stance. This fact is predicted by TCRS
since constraints in TCRS’ view stem
from negative parameter-settings. Since
parameters are options offered by
Universal Grammar, it is predicted that a
number of languages will share the same
parameter setting, be it positive or nega-
tive. Recall from 2.2 that negative pa-
rameter settings are default (unmarked)
options: they consists in a language’s re-
fusal of a given type of complexity.
Negative settings are thus expected to be
relatively frequent.
. The same is true of the *CC constraint
in Kinyarwanda, a Bantu language, and
the *#V constraint in Moroccan Arabic,
which respectively prohibit codas and
empty onsets. Both constraints, which
are formalized in (18a) and (18b) respec-
tively, are common across languages. For
Instance, the former is found in Luganda
as well as 1n most Bantu languages, while
the latter is found in Tigrinya, Biblical
Hebrew and many other Semitic
languages.

(18) a) Parameter: codas?
Frjench, English: yes
Kinyarwanda, Luganda; no
b) Parameter: empty onsets?
French, English: yes
Moroccan Arabic, Tigrinya: no
The constraints in (18) are su i
ried in-
itzrrn(;#l){;o and also e:l(temally byptig bchau\:-
rrowings liki 1
o gs like those in (19a) and
(19) a) French  Kinyarwanda:
client (klia] - {umu-cirija)
cigon [sitr3) [sitoro]}
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b) French — Moroccan Arabic:
i. arbitre [arbitr] — [larbit)
ii. ascenseur [asdser] —» [sensur]

In (19a), we can see that French CC se-
quences are automatically separated by an
epenthetic empty nucleus ip
Kinyarwanda, to which the following
vowel spreads. In Moroccan Arabic, 2
violation of (18b) triggers more diversi-
fied repairs, i.e. either insertion of a con-
sonant, as in (19bi), or deletion of the
initial vowel as in (19bii). Selection of
one repair over another here is condi-
tioned by the length of the output (cf.
Paradis et al. 1995b). The longer the out-
putin L1, the more likely vowel deletion
is. Nonetheless, both strategies fully pre-
serve (18b) in preventing a vowel from
surfacing word-initially. Again, this
principled diversity of repairs could not
be captured in an explanatory way in a
rule-based approach. In such a frame-
work, two completely unrelated rules
would have to be posited, thus failing to
express the fact that the trigger (*#V) is
identical in both cases.

4. CONCLUSION

This paper has attempted to show the
superiority of constraints over rules in
general. More specifically, TCRS and the
traditional rule-based approach of
Chomsky & Halle (1968) — which con-
tinued to be used under different forms in
multilinear phonology and pre-constraint-
based frameworks — were compared in
their capability to deal with loanwords.
The former has proved markedly more
economical and explanatory. In particu-
lar, it has rendered the Two Process-Set
Hypomesis — where loan words and na-
tive ones are considered to be each gov-
erned by a distinct set of processes —
vacuous. On more universal grounds, it
was shown that the processes applying to
borrowings and native words are not lan-
8uage-specific idiosyncrasies but the re-
sult of the language’s replies to options
offered by Universal Grammar, i.e. pa-
rameters. The phonological behavior of
borrowings, which seems ad hoc in 2
rule-based view, proves very regular and
predictable in TCRS. On the one hand,
TCRS provides linguists with a formal
framework which handles straightfor-
wardly one of the richest sources of dy-
hamic evidence for constraints: borrow-
ings. On the other hand, the study of bor-

ICPhS 95 Stockholm

rowings opens a large window on the
general functioning of constraints, and
ultimately the organization of the lan-
guage in the human brain, by allowing us
to observe how languages react to foreign
elements.
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