Loanword Nativization in German*

T.A. Hall und Silke Hamann

Abstract

The present article examines the changes that affect stressed vowels in the
nativization of loanwords into Standard German, e.g. laxing of vowels like [i] to [1] in
F[1Jrma (< Italian F[iJrma). An Optimality-Theoretic treatment (Prince &
Smolensky 1993) of the loanword data is proposed in which the nativization
process is accounted for by ranking two MARKEDNESS constraints ahead of two
FAITH constraints. A significant finding is that these four constraints as well as
the ranking MARKEDNESS >> FAITH are independently required for the native
lexicon of German. Thus, we conclude that our treatment is inherently superior
to any rule-based analysis because a rule-based treatment would be forced to
posit specific rules to account for the loanword data which have no independent
motivation.

1. Introduction

A number of linguists have shown that in a rule-based model the nativization of
loanwords requires rules that are otherwise unmotivated in the borrowing
language, e.g. Silverman (1992), Yip (1993). For example, when the English
word game [geim] is borrowed into Cantonese, the word surfaces as [kem] (see
Silverman 1992:297). In this example one would require a rule converting /g/
into [k] and another one which turns /ei/ into [g], but the problem is that
Cantonese does not have these phonological rules in its system because it has
neither /g/ nor /e1/. In many languages the nativization of loanwords is captured
in terms of prosodic requirements that do not require rules. For example, in a
language like Hawaiian with neither complex onsets nor closed syllables, an
English word like school [sku:l] surfaces as [kola] (Gussenhoven & Jacobs 1998:
43), but Hawaiian phonology has no phonological rules deleting word-edge
consonants.
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On the basis of examples such as these several linguists have argued that
constraint-based approaches, in particular Optimality Theory (henceforth OT;
Prince & Smolensky 1993), are better suited to capturing the nativization of
loanwords (e.g. Yip 1993, Jacobs & Gussenhoven 2000, Golston & Yang 2001).
In OT one would require for the native vocabulary of Hawaiian MARKEDNESS

- constraints ensuring that all syllables are of the form CV, namely ONSET and
NoCopa, and the ranking of these two constraints ahead of FAITH constraints
which prevent the deletion or insertion of segments and the change of features.
Significantly, the ranking of MARKEDNESS (i.e. ONSET and NoCopA) over FAITH
in the native lexicon of Hawaiian also captures the nativization of loanwords
like [sku:l] to [kola].

We will argue below that certain vocalic changes that can be observed in the
nativization process of loanwords in German (henceforth MSG; Krech et al.
1982, Drosdowski etal. 1990) can most insightfully be captured in an OT
_approach. We reach this conclusion because the modifications involved cannot
be expressed with phonological rules but they do follow given two MARKEDNESS
:constraints and two FAITH constraints which are independently required in the

inative lexicon. As in Hawaiian, we argue that the vocalic changes in loanwords

{rzquire the general ranking of MARKEDNESS over FAITH.

| The vocalic changes we investigate below involve alterations in tenseness or in
- ‘ngth in ancient, as well as more recent loanwords. For example, in Italian, asin

i number of other languages, stressed (short) tense vowels (e.g. [i o]) surface

{ onsistently in MSG as the corresponding lax sounds (i.. [19]) in words like the

; Jllowing:!

i

;‘(I) Italian MSG  change
‘ firma > Firma i -1

conto > Konto o0 — 9

-Since the stressed vowel in the MSG examples in (1) is followed by a
syllable-final consonant, the data in (1) suggest a rule as in (2):

) Short (tense) vowels become lax in a closed syllable

One argument against a rule like the one in (2) is that there are no alternations in
MSG which independently require it. Another problem with (2) can be gleaned
from examples like the one in (3):

1 Our source for the data in (1) and below is Kluge (1999). See Lichem (1970) for
discussion on the phonetics of Italian vowels and section 4.1 below on the comparison of
these sounds to the relevant German vowels.
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A3) Latin MSG  change
misica > Musik i - i

In (3) we can observe that short tense vowels regularly lengthen in closed
syllables if those closed syllables are word-final.
The following questions can be posed with respect to the data in (1) and (3):

4) a. Why is laxing restricted to the stressed vowels in a word-internal
closed syllable, as in (1)?
b. Why do short tense vowels lengthen word-finally, as in (3), but not
word-internally, as in (1)?

The purpose of this paper is to answer the questions in (4a) and (4b).

We argue that the vocalic changes in (1) and (3) can most insightfully be
understood as the consequence of the interaction of two MARKEDNESS con-
straints and two FAITH constraints and the general ranking MARKEDNESS over
FaITH. The first of the MARKEDNESS constraints (which we call TENSE = LONG)
guarantees that stressed tense vowels are long and that stressed lax vowels are
short; it is the high ranked status of TENSE = LONG that accounts for the - |
lengthening of the short tense vowel in (3). The second MARKEDNESS constraint = ¢
is required to capture the distribution of superheavy syllables, i.e. syllables
consisting of a long vowel or diphthong + consonant(s) (e.g. viel ‘much’), or a
short vowel + two or more consonants (e.g. kalt ‘cold’). In general, superheavy
syllables are restricted to surfacing only at the right edge of a phonological word i
(henceforth pword; see Hall 2002a, b). We capture this fact directly with a -
constraint we call ALIGN-3u. With respect to the nativization of loanwords, this -
constraint is important because it helps explain why the stressed vowelsin (1) do
not lengthen as in (3).

This article is organized as follows. In 2 we discuss the connection between
length and tenseness in the MSG vowel system and posit a MARKEDNESS
constraint and two FAITH constraints which capture the German facts. In § 3 we
discuss the relationship between morphological structure and the pword in
MSG, as well as the distribution of superheavy syllables. We show in that section
that in the native lexicon the latter syllables occur almost exclusively in
pword-final position and that this is captured directly with the constraint
ALIGN-3p referred to above. It will also be shown in § 3 that the native lexicon
requires the general ranking of MARKEDNESS (i.e. TENSE = LONG and ALIGN-3})
over FAITH to account for certain systematic gaps. In §4 we discuss the
nativization of both ancient and recent loanword into the sound system of
German, asin (1) and (3). In § 5 we present an analysis of the loanwords data in
terms of the same ranking of MARKEDNESS over FAITH that is necessary for the
native vocabulary. § 6 concludes.
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2. Vowel length and tenseness

Since the nativization of loanwords discussed below involves the change of
vowel tenseness and/or length we provide here a brief OT analysis of how the
contrast between (stressed) vowels like [iz yz uz o] vs. [1 Y U 9] in the native
vocabulary of MSG is expressed. We show below that the connection between
length and tenseness requires one MARKEDNESS constraint and two FAITH
constraints. : .

A number of previous studies have observed a connection between vowel
length and tenseness in MSG (and in other languages), the generalization being
that stressed tense vowels like [i y u o] are long (= [i: y: u: o:] in a narrow
transcription) and lax vowels like [1 Y U 9] short (see Becker 1998 for discussion
and references for MSG). Some relevant data from MSG containing the vowels
[iz y: oz] and [1 Y 9] are provided in (5a) and (5b) respectively:

o

By

i

o

[

o
&u.
forv

N

N 1‘»
i
i *We discuss only stressed vowels here because the loanwords we analyze in §4
i ;only show changes in metrically prominent syllables.

i +- In derivational analyses the connection between length and tenseness is

©) a. Stressed, long, tense vowels:

| viel (fiz1] ‘much’

i kithn  [ky:n] ‘bold’

' Hohl [hol] ‘hollow’

: b. Stressed, short, lax vowels:
Tisch  [tif] ‘table’
dinn  [dyn] ‘thin’
Groll  [grol] ‘grudge’

usually established with default rules specifying that underlying short and long
vowels receive features such as [— tense] and [+ tense] respectively (see, for
example, Hall 1992:28 and Wiese 1996:155, who both employ [ATR]). In the
present treatment we capture the relationship between length and tenseness with
three constraints, the first of which is the MARKEDNESS constraint in (6), which
refers to the output representation only (see also Green 2001, who proposes a
similar constraint on the basis of English data).?2 We capture the contrast
between long vs. short in terms of moraic structure, i.e. long vowels are bimoraic
and short vowels monomoraic.

2 Natural classes in German phonotactics crucially refer to the two classes defined as
[+ tense] and [— tense] (as well as short vs. long). See Wiese (1996) and Hall (1999 b) for
discussion on German and also McMahon (2001), who shows that both [+ tense] and
length are necessary in Modern English. See Ladefoged & Maddieson (1996:302—306) for
discussion on the phonetic correlates of tenseness in German.
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6) TENSE = LONG:
a. Stressed tense vowels are long
b. Stressed lax vowels are short

As stated in (6), all of the vowels in the examples in (5) satisfy TENSE = LONG.
TeENSE = LONG is violated in the case of the long lax vowel [g], e. g. [ms'tg:an]
‘girl’ (see note 6 below).3

The two FAITH constraints in (7) ensure that input and output vowels agree
with respect to tenseness and length (= moraic structure) respectively:

@) a. IDENTTENSE: The value of [tense] in the input is identical with the
value for [tense] in the output
b. IDENTLONG: The moraic structure of input and output vowels is
identical

IDENTTENSE is satisfied when an underlying tense vowel surfaces as tense, or an
underlying lax vowel as lax, but is violated if the feature [tense] changes (e. g.
/i/ = [1]). The constraint IDENTLONG has a similar function with respect to the

number of moras for input and output vowels.# Thus, if a long vowel surfaces as

short (e. g. /iz/ — [i]) or if a short vowel surfaces as long, then IDENTLONG is not
satisfied.

A long-standing debate concerns the underlying representations of the vowels
in words like the ones in (5). Some linguists have argued that the contrast

between pairs like /i: yz 0z/ vs. /1 Y 9/ involves only one of length and tenseness is |
redundant (e.g. Hall 1992, Wiese 1996, Féry 1997), whereas others have argued

that tenseness is primary and length is predictable (e.g. Kloecke 1982). In our
treatment the choice of which feature(s) distinguish the vowels in words like the
ones in (5) is moot, since the language-specific ranking in (8) will always produce
the correct surface vowels.

®) Ranking for MSG:
TENSE = LONG, IDENTTENSE > IDENTLONG

3 The constraint TENSE = LONG makes reference to stressed vowels because unstressed
vowels do not obey the same generalizations. For example, tense vowels are short when
unstressed, e.g. the [i] in Zitrone ‘lemon’ (see Drosdowski etal. 1990). We ignore short
tense vowels below because our analysis of the loanwords in §4 only pertains to stressed
vowels, as in (5), which are always long when tense (= 5a). For treatments of the
distribution of MSG short tense vowels see Ramers (1988), Hall (1992), Becker (1996), and
Wiese (1996).

4 The constraint IDENTLONG is sometimes referred to as FAITHMORA (see for example,
Gussenhoven 2000).
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We argue below in §3 for the ranking TENSE = LONG >> IDENTTENSE and
conclude in that section that the language-specific ranking TENSE = LONG >
IDENTTENSE > IDENTLONG can be generalized to the ranking of one MARKED-
NESS constraint (i.e. TENSE = LONG) over two FAITH constraints (i. €. IDENTTENSE,
IDENTLONG). :

Consider now the evaluation of kiihn and diinn — representative of (5a) and

" (5b) — in tableaus (9) and (10). Here we assume that the underlying vowels are

distinguished by tenseness, although we show below that other underlying forms
are.possible as well. We also assume that the moraic structure of the vowels is
present in the underlying representation.

9 Evaluation of kiihn with an underlying /y/ (short and tense):

; /kyn/ TEl\I’SE = LONG { IDENTTENSE IDENTLONG

l a. — ky:n. i ' *
) , b. kyn. *| L

b} i C. ky:n. ¥ .

{ d. kyn. !

. ,( 0)  Evaluation of diinn with an underlying /y/ (short and lax):

: /dyn/ TeNSE = LONG : IDENTTENSE IDENTLONG

‘ a. dy:n. i *1
b. .dyn. *) i * B B ‘
. dymn. % l - * .l ‘, ;
d. — .dyn. !

In the first tableau we can observe that (9 a) is more harmonic than (9 b-d) due
to the ranking TENSE = LONG > IDENTLONG and IDENTTENSE >> IDENT-
LoNG. In tableau (10) candidate (10d) is obviously the optimal one because (10a,
b, c) each violate at least two of the three constraints.

It should be noted here that-the correct output forms in (9) and (10) would be
selected even if other assumptions were to be made concerning the underlying
vowels. Four possibilities for the contrast in (9) and (10) are: (i) /y/ and /y/, (ii)
[y:/ and [Y/, (iii) /y:/ and /y:/, or (iv) /y/ and /y:/. That the inputs in (i) result in
‘the correct output forms being selected was demonstrated in (9) and (10).
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Although we do not provide tableaus here, options (ii)-(iv) also obtain the
correct phonetic representations given the ranking in (8).5+9

To summarize, the three constraints TENSE = LONG, IDENTTENSE and IDENT-
LoNG arerequired in an OT treatment to capture connections between tenseness
and length of stressed vowels. Given the language-specific ranking in (8) we need
not to commit ourselves to the underlying forms in (9) and (10), since the other
possibilities mentioned above give us the right result. Significantly, we show in
§5 below that the same ranking in (8) (supplemented with an additional
MARKEDNESS constraint we posit in §3) accounts for the vowel laxing and
lengthening processes we see in the nativization of loanwords.

3. The pword and the distribution of superheavy syllables

We begin this section in §3.1 with a discussion of the connection between
morphological structure and pwords in MSG. In § 3.2 we turn to the distinction
between ‘heavy’ vs. ‘superheavy’ syllables and in § 3.3 we present data from the
native vocabulary of MSG illustrating the distribution of superheavy syllables
within grammatical words. In contrast to heavy syllables, superheavy syllables

do not have a free distribution in the sense that they are restricted to surfacing

only at the right edge of a pword. The distribution of superheavy syllables has
not been discussed in the literature on MSG phonology (although see Hall 2001,
2002a, b, upon which the following treatment is based).

5 This discussion here demonstrates that underlying representations are not as
important in OT as in traditional rule-based systems. This follows from the principle
known as Richness of the Base, according to which no constraints hold at the level of
underlying forms (Prince & Smolensky 1993:191 f.). In § 5 below we discuss this issue with
respect to loanwords.

Note that the four underlying pairs in (i)—(iv) do not presuppose underspecification.
Were one to allow for underlying forms which are underspecified (e.g. for moraic structure
or for tenseness) then there are clearly more than four possibilities. At any rate the
constraints in (8) would select the correct output forms even if underspecification is
assumed.

Although Richness of the Base implies that any underlying representation should be
possible, we hold that MSG vowels like [y:] and [v] should be distinguished in terms of
vowel quality (i.e. tenseness), as in (i)—(iv) above. We therefore reject a possible analysis in
which this and similar vowel pairs are distinguished only in terms of length (e.g. /yz/ vs. /y/)
because the rankings in (8) would not always select the correct output forms. Since (8)
derives independent support (see (22) and § 5 below), we operate under the assumption
that German vowels are distinguished underlyingly in terms of quality (and length).

6 Recall that /e:/ violates the constraint TENSE = LoNG. We account for the fact that /e:/
surfaces as [&:] and not as [g] or [e:] by ranking two specific FAITH constraints over
TeNSE = LONG. The former two constraints ensure that the moraic structure of /¢:/ and the
value of [tense] of /e:/ are identical with the moraic structure and the value of tenseness of
the output vowel.

-
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3.1 Introduction

A number of linguists have argued that the pword plays a central role in German
phonology and prosodic morphology, e.g. Booij (1985), Yu (1992), Iverson &
Salmons (1992), Wiese (1996), Hall (1998, 1999b) and Raffelsiefen (2000).”
Although none of these authors agrees completely on how morphologically
complex grammatical words should be parsed into pwords, there is a general
consensus that the morphological configurations in the first column in (11) have
the pword structure as indicated in the sample words in the second column. In
(11) and below the pword is abbreviated as ‘o’. We ignore prefixation in the
present study.®

(11) a. stem (lizp.), ‘love (imp. sg.)’
b. stem + suffix containing no vowel (.lizp-t.), ‘love (3p. sg. ind.
pres.)’
c. stem + vowel-initial suffix (liz.b-3.), ‘love (1p. sg. ind.
pres.)’
d. stem + consonant-initial suffix (lizp.),-lig. ‘dearly’

n

! ior purposes of this article (11a—d) can be thought of as an algorithm which
- arses the morphological configurations in the first column with the corre-
~ ponding upwords in the second one. For an account of the constraints
ecessary to predict the prosodic structure in the second column in (11) see Hall
.2002a, b).
Consider first (11a). The category ‘stem’ subsumes monomorphemic words
“belonging to a major lexical category, e.g. nouns, verbs, and adjectives. By
contrast, function words (e.g. pronouns, conjunctions) typically do not form
their own pwords (see Selkirk 1995 for English and Hall 1999b for German). The
category ‘stem’ (= lexical word) is also intended to subsume each part of a

7 For studies of the pword in languages other than German see Dixon (1977 a, b) for
Yidiny, Cohn (1989) for Indonesian, Kang (1991) for Korean, Hannahs (1995a, b) for

- French, Peperkamp (1997) for Italian and Nespor & Vogel (1986) for several languages. A

more in depth survey of the literature, and of the (cross-linguistic) arguments for pwords is
presented in Hall (1999 a). A central claim made by all of the authors cited above is that the
pword is not coterminous with the grammatical word; thus, it is considered to be
uncontroversial that a single grammatical word can consist of two or more pwords (e.g. a
compound word). Most, but not all, of the linguists cited above also believe that a single
pword can consist of two or more grammatical words (e.g. a host + enclitic).

8 On the prosodic structure of prefixed forms. see Wiese (1996), Hall (1999b) and
Raffelsiefen (2000).
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typical compound word, e.g. Tischbein ‘table leg’ is parsed (Tisch),(bein),
because Tisch and Bein are both stems.®

A comparison of the parsings in (11c) and (11d) reveals that the suffix in the
former configuration belongs to the same pword of the stem, whereas the suffix
in the latter context does not. Following earlier writers (e.g. Dixon 1977a, b), we
refer to suffixes like —e in (11c) as ‘cohering’ and to ones like —/ich in (11d) as
‘noncohering’.!? In (11c) and (11d) we see that the phonological shape of the
suffix determines its status as cohering or noncohering: Vowel-initial suffixes are
cohering and consonant-initial ones are noncohering.

3.2 Heavy vs. superheavy syllables

Examples of monosyllabic German words with heavy syllables have been
presented in (12). In (12) and below ‘V’ represents a short vowel or syllabic
sonorant consonant, ‘V:’ either a long vowel or a diphthong, C is a consonant
and X is a variable ranging over a consonant or the second mora of a vowel.

(12)  Heavy syllables (final VX):

naB [nas] ‘wet’

See [ze:] ‘lake’

Tau [tauv]  ‘rope’
{

i
L

4

In contrast to the heavy syllables in (12), light syllables end in a short vowel. j.'f
In (13) we have provided examples of monosyllabic German words endingina
superheavy syllable: :
(13)  Superheavy syllables (final VXC):
a. short vowel+two consonants

kalt [kalt] ‘cold’
Kalb [kalp] ‘calf’
Amt [Pamt] ‘office’

9 This brings up the status of bound roots that do not belong to lexical categories, e.g.
the syllable [me:t] in Mddchen [me:t.gon] ‘girl’; cf. Early New High German Mdgd-chen

S T

n

%

4

‘maiden’ (dim.). In Hall (2002b) it is argued that the pword structure in such words is

underlying because it does not fall out from the algorithm in (11).
10 Whether or not noncohering suffixes like -/ich in (11d) are parsed as independent
pwords in German is controversial (see Wiese 1996, Hall 1998, 1999b and Raffelsiefen

2000 for discussion). We represent suffixes of the form -CV(C) henceforth as pwordless .
syllables situated outside of the pword of the stem. The question of which prosodic :

constituent the noncohering suffix is linked to (e.g. a recursive pword) is peripheral to the

present study and will therefore be ignored. Other languages in which noncohering affixes -

like -lich have been proposed include Yidiny (Dixon 1977 a, b) and Turkish (Kabak &
Vogel 2001).
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b b. long vowel+one consonant

. viel [fi:1] ‘many’

- Lob  [lo:p] ‘praise’

M zahm [tsaxm] ‘tame’

b c. diphthong+ one consonant

hd’f Bein  [bam] ‘leg’

L Baum [baum] = ‘tree’

e euch  [rPoig] . ‘you (2p. pl. acc.)

:Suberheavy syllables can exceed the VXC structure in (13). Some representative
examples can be seen in (14):

ke (14)  Superheavy syllables (final VXCC):
S Haupt  [havpt] _ ‘chief ‘

Krebs [kre:ps]  ‘crab’

. Herbst  [heepst]  ‘autumn’

: Obst [Po:pst]  “fruit’

{A number of writers (e.g. Moulton 1956, Halle & Vergnaud 1980, Hall 1992,
{"Viese 1996) have observed that the final C in syllables like the ones in (14) is
: lways a coronal obstruent, i.e. [ts []. The coronality restriction is not important
41r the present study and will therefore be ignored. For discussion see Hall
(2002a).

“ . Our analysis requires that heavy syllables are represented structurally in such
" ia’way that they are distinct from superheavy syllables. Since our analysis of
j‘v owel length is analyzed in terms of moras, we assume here the moraic model (as
.in Hayes 1989), in which the two types of syllables have the following

representations:

(15)  heavy: superheavy:
o o
Hp pup

. In(15) we see bimoraic and trimoraic structures depicting heavy and superheavy
- syllables respectively. See, for example, Hayes (1995), who proposes that the
. heavy vs. superheavy distinction in various languages is captured in terms of the

“*. moraic structures in (15).1?

11 We refer the reader to Hall (2001, 2002 a, b), who adopts the moraic representations
in (15) in his treatment of superheavy syllables of German and English. In this approach it
. is argued that the trimoraic structure in (15) is maximal and that the final coronal segments
" in (14) are linked directly to the syllable node.
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3.3 The distribution of superheavy syllables

The words in (16) contain heavy syllables, the moraic portion of which has been
underlined. These examples have been organized into one of four separate
contexts: word-finally in (16a), before a compound boundary in (16b), before a
suffix in (16c) and morpheme-internally in (16d).

(16)  Distribution of heavy syllables:
a. Word-finally:

See [ze:) ‘sea’
Tau [tau] ‘dew’
Bett [bet] ‘bed’
b. Before a compound boundary:
See-tang [ze:.tan] ‘sea-weed’

Schuh-anzieher [fu:.Pantsiz.e] ‘shoe-horn’

Bein-bruch [bain.brux] ‘fractured leg
c. Before a suffix:

Droh-ung [dro:.un] ‘threat’

schuh-los [fu:.lozs] ‘shoe-less’

Frei-heit [frarhait]  ‘free-dom’
d. Morpheme-internally:

Biene [biz.na] ‘bee’

Traube [trav.ba] ‘grape’

Milbe [milbs] - ‘mite’

Data like the ones in (16) illustrate that bimoraic syllables have a free
distribution.

The examples in (17) contain superhavy syllables. The data have been
organized into three separate contexts: before a word boundary in (17a), at the
end of each part of a compound in (17b), and before a consonant-initial (i.e.
noncohering) suffix in (17c):

(17)  Distribution of superheavy syllables:
a. Word-final position:

Werk [veek] ‘work’
Baum [baum] ‘tree’
Buch [bu:x] ‘book’

b. Before a compound boundary: _
Werk-statt [veek.[tat]  ‘workshop’
Baum-stamm [baum.ftam] ‘tree trunk’
Buch-weizen [buzx.var.tson] ‘buckwheat’
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c. Before a CV(C) suffix:

leb-los [le:p.lo:s] ‘lifeless’
Ein-heit [Pam.hait]  ‘umit’
lieb-lich [lizp.Iig] "dearly’

The contexts in which superheavy syllables occur are summarized in (18a) and
the one environment in which they are barred from appearing in (18b) with a
nonce word.

(18)  a. Three contexts in which superheavy syllables occur:
context superheavy syllable
(i) before a word boundary Werk (.veek.),
(i) before a compound boundary Werk-statt (.veek.), (.Jtat.),
(iii) before suffixes of the form

-CV(C) lieb-lich  (.lizp.),.lig
b. One context in which superheavy syllables cannot occur:

context : superheavy syllable

morpheme-internally *[Pe:nds]  *(Pe:n.do),

B T,

[1 e analysis of pwords presented in § 3.1 enables us to reduce the three contexts
‘i :(18a) to one: pword-final position. In (18ai) and (18aii) the respective stems
+ e predicted to be pwords by (11i) and (11iii) ensures that the suffix is not a part
« { the pword of the stem in (18aiii).

 Gaps like the one in (18b) are significant. What they show is that in a
haterosyllabic (pword-internal) sequence (...C,.C,...),’, C, must be preceded
by a short vowel. That this is indeed the case is illustrated with the examples in
(19). In the present study we do not attempt to provide an exhaustive list of all
heterosyllabic consonant clusters of MSG. The data in (19) illustrate this

. regularity with respect to nasal+consonant and liquid 4+ consonant sequences,

which are representative of all (... C,.C,...),’ sequences.!?

12 This generalization does not hold for morphologically complex words. For example,
in Monde [mo:n.ds] ‘moons’ we see the superheavy syllable [mo:n] within the pword. We
follow Hall (2002b), who argues that the constraint guaranteeing that superheavy
syllables surface at the right edge of a pword (= 21 b below) is outranked by a PARADIGM
UNIFORMITY constraint which ensures that the number of moras in a stem is constant in
morphologically complex words containing the same stem. Thus, the word [mo:n.da] has a
pword-internal superheavy syllable because the bare stem [mo:nt] does as well. Some of the
recent literature on the role of paradigm uniformity in phonology includes Raffelsiefen
(1995), Kenstowicz (1996), Steriade (1999), and Benua (2000). See also Kager (1999:
chapter 4) for a synthesis on the recent literature on this topic.

One idiosyncratic exception lo the generalization discussed above is Erde [Pe:e.do)
‘earth’. Not surprisingly, many native speakers pronounce this word with [g].
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(19)  Only short vowels before heterosyllabic clusters: :
a. nasal + consonant i

Ende [Pen.dd) ‘end’ !
Imker [Pim.ke] ‘bee keeper’ ' '1
Unke [Pun.ks] ‘toad’ !
Gemse [gem.z3) ‘chamois’ ?

Amsel [Pam.zal] ‘blackbird’
b. liquid + consonant |

Welpe [vel.ps) ‘puppy’
Milbe [mil. b} ‘mite’
Felge [fel.ga] ‘rim’
Hiilse [hyl.z3] ‘husk’
Garten [gae.ton] ‘garden’
Birke [bre.ka] ‘birch’

The vowel preceeding heterosyllabic clusters like the ones in (19) cannot be V:
(norcanit be a a VC sequence), otherwise the structure would yield a superheavy
syllable within a pword, violating the generalization in (20a). From a formal -
point of view we assume that this generalization translates into the alignment l;
constraint in (20b), according to which the right edge of a trimoraic syllable *
aligns with the right edge of a pword. - i;

(20) a. Superheavy syllables must occur at the right edge of a phonologlcal ’
word i
b. ALIGN-3p: ([uppl,, right, pword, right) '
See Hall (2001, 2002a, b), who provides a more detailed analysis of the data *
motivating the constraint ALIGN-3p in English and German.
We conclude this section with some comments on gaps like the one in (18b)
That a nonce word like [Pe:n.ds] violates ALIGN-3p is illustrated in (21):

@) *o o),

/L\ullt
Pe

nda

To say that the nonce form [Pe:nds] is non-occurring because it violates a |
constraint does not answer the question how a potential input form like /Pe:nda/ |
would be pronounced in MSG. One possibility is that an input sequence like
/Pe:nda/ would not be pronounced at all, in which case ALIGN-3p would be |.
ranked ahead of the constraint MPARSE, which says that words have to be -
pronounced (see, for example, Hammond 1999 and Hall 2001, who take thlS
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. ‘approach to gaps in English phonotactics). The alternative we pursue here is that
ill-formed inputs are repaired in some way in the respective output forms,
‘meaning in this case that ALIGN-3 is ranked ahead of some FAITH constraint.
'This point is illustrated in the tableau in (22) for the nonoccurring word /Pe:nds/,

where we consider four possible pronunciations. (We assume here that the first

‘vowel is stressed). Note that the constraint ALIGN-3p occupies the same niche as
TENSE=LONG in the ranking posited above in (8) and that TENSE = LONG must
:dominate both IDENTTENSE and IDENTLONG:

22) [Pe:nds/ || ALIGN-3p | TENSE = LONG| IDENTTENSE | IDENTLONG
a.  (Pemdo), | *1 | B N
b. (Pendd), | . i * R * )
i C. (Pemn.da), * Et * *
d. - (Penda)), ! * *

% 5 An exammatlon of (22a) reveals that the high ranked constraint ALIGN-3p
revents the underlying form from surfacing with the vowel [e:]. (The same
. onstraint rules out 22¢ as well). One could imagine that the /e:/ remains tense
. - ut that the vowel quantity is altered, so that it surfaces as [e]. If this is the case
. see 22b) then we have a clear violation of TENSE=LONG, and since TENSE=
LONG outranks FAITH (i.e. either IDENTTENSE or IDENTLONG), we can conclude

~ “that (22b) is less harmonic than (22d).
. What we have demonstrated above is that the ranking of the constraints as in
' (22) is necessary to capture gaps in MSG phonotactics. In § 5 we show that
s changes involving vowel quality and quantity in the nativization of loanwords is

expressed the same way.

4. Loanwords

In this section we discuss loanwords which illustrate alterations in vowel

ienseness or length in the nativization process in German. Restricting our
- treatment to the vowels in closed stressed syllables, we demonstrate that the
- vocalic changes described above correlate with the location of the closed
syllable: either pword-internal or pword-final. In § 4.1 we present words in which
certain vowel mutations (i.e. the laxing of tense vowels) occur in the pword-
internal environment. In §4.2 we turn to pword final position and show that in
.+ this position a different kind of change transpires (i.e. the lengthening of short
+: tense vowels).
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Before presenting the data we need to clarify what exactly we mean by
loanword. It is uscful to distinguish two types of loanwords. First, there are
historical loanwords, i.e. words which entered into the borrowing language at an
early point in time and which are used by native speakers in the present day, e.g.
the MSG word Tafel ‘table, board’, which was borrowed from Latin (cf. tabula)
into Old High German. Speakers who use such historical loanwords never hear
the original forms as they were spoken in the donor language and therefore have
no reason to posit an underlying representation which differs from their own
output form. In this sense historical loanwords can be thought of as being
fully-integrated into the (modern) borrowing language. Second, there are on-line
adaptations, i.e. foreign words which are borrowed ‘here and now’ (see
Peperkamp & Dupoux 2001, who employ this term).?3 We follow linguists who
have shown that the input (i.e. the underlying form) in the borrowing language
for on-line adaptations is the original form as spoken in the donor language, i.e.
the perceptual form (see, e.g. Paradis & LaCharite 1997 and Jacobs &
Gussenhoven 2000). Seen in this light we present below the phonetic (as opposed
to the underlying) representation of the loanwords in the respective donor
language. We discuss our assumptions concerning the input of the loanwords in
MSG at greater length in §5.

It should also be mentioned that in literate societies there are loanwords that
enter the borrowing language through the orthography. Although we recognize
the existence of such examples, our analysis in § 5 only holds for loanwords that
are orally transmitted.

We show below that vowel changes involving tenseness or length have been
active in the German language since at least the 15™ century but that these
adaptations continue into the present day. Thus, our analysis in § 5 below holds
for the nativization of both historical loanwords (at the point when they were
borrowed) as well as for on-line adaptations.

4.1 Pword-internal closed syllables

In (23) we summarize the two attested outcomes for vocalic changes in
pword-internal stressed closed syllables, where [i] and [1] are taken as examples of
tense and lax vowels respectively: :

(3) a (...iCCV.), = (.I1C.CV..),
b. (...IC.CV...), =  (...IC.CV...),

13 Unassimilated loanwords are also attested. We make some brief remarks on examples
from the latter category in §5.3 below.
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The examples in (23) show that the vowel in the closed syllable-context surfaces
consistently as short and lax.!* Note that there are no examples attested of
lengthenings in the closed syllable environment, e.g. (...iC.CV...), = (...i:C.
CV...),. As we show in § 5 our analysis correctly precludes such lengthenings.
Both on-line adaptations as well as historical loanwords from a number of
languages (e.g. Italian, Russian, Polish, Arabic, Mandarin) illustrate (23a), i.e.
the laxing of vowels in pword-internal closed syllables. We present examples
from each of these languages in turn and then show examples of (23b).
Italian has the vowels /iegasou/, i.e. tense as well as lax vowel phonemes
(Lichem 1970; Macchi 1991). Lichem (1970:56— 57) writes that the closest MSG
sound to Italian [i] is [i:] (and not [1]) and that the same generalization holds for
Italian [o], which most closely resembles MSG [o:] (and not [5]). Consider now
the following MSG loanwords, which illustrate the development in (23a):

- (24) Italian MSG
' a. firma Firma [fre.ma] ‘company’ < 18" C
finta Finte [fin.ta] “feint’ <1mcC
b. catacomba Katakombe [ka.ta.kom.bs] ‘catacomb’ < 18" C
gondola Gondel [gon.dal] ‘gondola’ < 17" C
conto Konto [kon.to] ‘account’ <15t C
torso Torso [toe.zo] ‘torso’ < 18" C
These examples illustrate that [i] is replaced by [1] in (24a) and [o] by [0] in

' 24p).15

:‘ 14 There are no clear examples to our knowledge of loanwords in which a long vowel
_ surfaces in the donor language in the closed syllable environment, although our analysis in

§5 predicts that shortening (and laxing) should occur. This is illustrated in (i):

0 a. (..:C.CV..), - (..1CCV..),
b. (..iC.CV..), - (..1IC.CV..),

One potential example of (ib) is Latin, in which the stressed tense vowel in words like rector
(i.e. Je:/) surfaces as short and lax in MSG (i.e. [Rek.toe]). Although there are numerous
other examples from Latin illustrating shortening (and laxing) in the closed syllable
environment it is not clear that these vocalic changes occurred in German or if they
transpired in Vulgar Latin before the words were borrowed into German. To our
knowledge there is only one loanword in MSG whose vowel stays long in a closed syllable
in pword-internal position, namely Bdrse [be:e.zd] ‘stock exchange’ (< Dutch
(geld)beurs, 17" C). Interestingly, both Krech et al. (1982) and Drosdowski etal. (1990)
list an optional pronunciation for this word with [ce].
The reader is referred to Reis (1974:107), who discusses shortenings like the ones in (ib),
which occurred in native words in Middle High German, e.g. kla:f.ter > klaf.ter. Our
analysis in § 5 correctly predicts that this shortening process should have occurred.

15 Ifno other source is mentioned in the examples presented below, then they have been
drawn from Kluge (1999) and Drosdowski et al. (1994).

In the examples in this section we list the century in which that word was first attested in
German (according to Kluge 1999 and Schulz et al. 1913-1983).
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The change in (23a) is also illustrated in the following examples from Russian
and Polish. These words show that pword-internal syllables with a tense vowel
arc realized with its lax counterpart in MSG. The Russian words in (25) contain
[0} in (25a) and [u] in (25b), which surface in MSG as [5] and [u] respectively (see
Gabka 1987). The short, tense [u] in (26) from Old Polish (Bielfeld 1982, Rubach
1984) has similarly been replaced by a short and lax [u] in MSG.

(25) Russian MSG ‘ :
a. vodka Wodka  [vot.ka] ‘vodka’ <20t C
droZki Droschke [dRr9.k3] ‘cab’ <18® C
b. tundra Tundra  [ton.dra) ‘tundra’ <19* C
(26) Old Polish  MSG :
ogurek Gurke [gue.kd) ‘cucumber’ <16® C

Loanwords from two nbn-lndo-Eupopean languages have been provided in (27)
and (28), which also show (23 a). These examples illustrate the change from [u] to
[u] in (27) (Késtner 1981, Pfeifer 1995) and [i] to [i] in (28) (Duanmu 2000).1¢

27 Arabic MSG

sultan Sultan [zul.tan] ‘sultan’ <16® C
(28) Mandarin MSG

gin kyo Ginkgo  [gin.ko] ‘ginkgo’ <17™C

The final set of examples in (29) (from Italian) illustrates (23b): In the
closed-syllable context lax vowels (here [0] and [g]) stay lax in MSG.!?

(29) Italian MSG
a. porto Porto [poe.to] ‘postage’ <17 C
motto Motto [mos.to] ‘motto’ <18" C
b. tempo Tempo [tem.po] ‘speed’ <17™C
p_grgola Pergola  [pee.go.la] ‘pergola’ <17™ C

16 According to Drosdowskietal. (1994) J apanese is also a possible source for Ginkgo.

17 Note that the second Italian example in (29a) contains a gemmate which is
heterosyllabic. Many authors analyze the post-lax vowel consonant in MSG words like
[mo.to] as amblsyllablc (see, for example, Wiese 1988, 1996). We ignore amblsyllablcny
here because it is not relevant for our analysis.

o Biit— A €. *

3
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4.2 Pword-final closed syllables

In this section we present loanwords in MSG exemplifying vocalic changes in
closed syllables in pword-final position. We summarize the outcomes in (30),
where [i] and [1] represent a tense and a lax vowel respectively.!®

(30) a (..iC), - (.iC),
b. (.iC), -  (..C),
c. (..C), - (.10,

“In contrast to the examples discussed in §4.1, the vowels in the loanwords we

- present below do not show any tendency to become lax (or short), but instead,

long tense vowels are stable in this environment (see 30a). What is more, short

tense vowels will lengthen in pword-final position (see 30b), but not short lax
vowels (see 30c). ‘ .-

Loanwords from a number of languages (i.e. Latin, Greek, French, Dutch,

. English) illustrate (30a). Consider first the Latin examples in (31).1° (Long

=+ vowels are indicated with a macron).

o)

1 31) Latin MSG

! patronus  Patron [pa.tro:n] ‘patron’ <12®C
decanus  Dekan [de.ka:n] ‘dean’ <15® C
probléema Problem [pro.blem]  ‘problem’ <16®C
tribitus  Tribut [tri.bu:t] ‘tribute’ < 9 C
cultiira Kultur [kul.tuze] ‘culture’ <17® C

" The MSG loanwords in (32)—(35) also illustrate that long tense vowels in final

~ syllables surface as long, i.e. (30a).2°

(32) Greek MSG
symptoma Symptom  [zym.ptoim] ‘symptom’ <18*"C
kamélos  Kamel [ka.me:l] ‘camel’ <13*®C

18 No examples are attested in which a long lax vowel occurs in the closed syllable

context in (30), e.g. (... zC),, although our analysis in § 5 predicts that the vowel should
_shorten to (... 1C),.

19 The endings in the Latin examples in (31) (e.g. -a, -us) were either lost when the
words entered the German language (e.g. MSG patran(e); see Schulz et al. 2, 425-428) or
in the process of development of MSG (e.g. A1omus which entered MSG in the 16' century
but lost its ending only in the 19" century; see Schulz etal. 1, 59).

20 Some of the French words in (33) and below in (38) are ultimately derived from
Latin. Although length is not distinctive for French vowels, vowels are lengthened in that
language before (¥ z v 3] (Tranel 1987:49), the so-called ‘consonants allongantes’
(Schwarze & Lahiri 1998).
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(33) French MSG

tour Tour [tuze] ‘tour’ <16™ C

figure Figur [fi.gu:e} ‘figure’ <13®C

papier Papier [pa.pice] ‘paper’ <i15*C
(34) Dutch MSG

piloot Pilot [pi.lozt] ‘pilot’ <15* C

juweel Juwel [u.ve:d] ‘jewel’ <15*C
(35) English MSG

typhoon  Taifun - - [tar.fu:n] ‘typhoon’ <19* C

steak Steak . [[te:k] ‘steak’ <20™C

team Team [tizm] ‘team’ <20t C

The lenthening of short tense vowels in pword-final position, i.e. (30b), is
illustrated with the examples in (36)—(38) from Latin, Italian, and French.2?

(36) Latin MSG
atomus Atom [a.toxm] ‘atom’ <16™ C
miisica Musik [mu.zik] ‘music’ <15®C
37 Italian MSG
credito Kredit [kre.di:t] ‘credit’ <16® C
(38) French  MSG , -
tarif Tarif [ta.ri:f] ‘charge’ <17™C
profil Profil [pro.fic]] ‘profile’ <1m™C
reptile Reptil [rRep.tic]] ‘reptile’ <19® C
boutique  Boutique  [bu.tik] - ‘boutique’ <17* C

The data in (39) from French illustrate (30c): a final short lax vowel in the donor
language stays lax and short in MSG:

39 French MSG
: hotel Hotel [ho.tel] ‘hotel’ <18t C
carrousel  Karussell [ka.ru.sel] ‘merry-go-
- round’ <17* C
baroque  barock [ba.rok]  ‘barock’ <18t C
salope salopp [za.lop] ‘casual’ < 18" C

21 The word Musik was stressed on the first syllable until the 16 or 17" century, when
the stress change to the final syllable was probably caused by the French ‘musique’
(Drosdowski et al. 1994:475).
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The examples presented in (31)—(35) and (40) show that V:C, where V: is tense,
is stable historically in final position. The additional MSG examples in (40) show
that VCC is also stable in this position:

(40) MSG
Tumult [tumoult]  ‘tumult’ Latin tumultus < 16™ C
Defekt [de.fekt] ‘defekt’ Latin défectus < 16" C

Obe-lisk [Po.be.lisk]  ‘obelisk’ Latin obeliscus < 16" C
Rapport  [Ra.poet]  ‘rapport’ French rapport < 17" C
Damast  [da.mast]  ‘damask’ Italian damasco< 14" C

' The data presented in (31)—(38) and (40) illustrate the stability of V:Cand VCC
syllables in word-final syllables. That superheavy syllables are historically stable
“in pword-final position (as opposed to final position in a grammatical word) can

" be established with the additional data in (41). Here we see compound words

, whose first part is a loanword. Note that the underlined superheavy syllables
in these examples surfaces as long. The pword-final V:C syllables in (41) are

) stable historically because there is no tendency at all to shorten and lax the

{ ‘owel.
. 1:41) Compound words: :
"; Taifun + Warnung  (taifun), (vae.nup), ‘typhoon warning’
< Steak + Haus (ftezk),, (haus), ‘steak house’
. Team + Arbeit (tizm), (ae.bart), ‘team work’

Musik + Unterricht  (mu.zitk), (uon.te.rigt), ‘music lesson’
Atom + Kraftwerk (Pa.to:m), (kraft.veek), ‘nuclear power
station’

Recall from (11 a) that stems are analyzed as pwords; as noted in § 2, each part of
a compound is interpreted to be a stem and hence a separate pword.

The examples in (42) consist of a nonnative stem plus a consonant-initial (i.e.
noncohering) suffix. Recall from (11d) that the stem in this context is
pword-final. The important point to observe here is that the stem-final syllable is
superheavy:

(42) Words with consonant-initial suffixes:
problem +1los  (pro.blexm),-lozs - ‘without problems’
profil + los (pro.ficl),-lozs ‘without profile’
reptil + haft (rep.tizl)-haft - ‘reptile like’
tanif + lich (ta.ri:f),-ig ‘according to the tariff’

figiir + lich (fi.gy:e),-lig ‘figurative’
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To summarize, the examples in this section show that superheavy syllables are
stable in pword-final position. The analysis we propose below in § 5 shows a
conncction between this stability and the lengthening of tense short stressed
vowels in pword-final position.

5. Analysis

In (43) and (44) we summarize the vocalic changes presented in the preceding
section and provide an example in the right column. Again, [i] and [1] are
intended to represent tense and lax vowels respectively. We concentrate below
on the vocalic developments involving a new output, i.e. (43 a) and (44 c), which
have been placed in a box.

43) a. (..iC.CV...), = (..1C.CV...), [Italian F[ijrma > MSG F[ijrma |
b. (...IC.CV..)), = (..1C.CV..)), Italian t[elmpo > MSG T[ejmpo
44) a. (...2C), - (...i:C), Dutch juwfe:]l > MSG Juw[e:]l
b. (...1C), - (..10), French hot[e]l > MSG Hot[g]l |
c. (...iC), - (...12C), [Latin at[o]Jmus > MSG At[o:]m ]'

In§ 5.1 we provide an OT analysis of the laxing development in (43a) andin § 5.2
of the lengthening in (44c). :
In order to account for the vocalic changes occuring in MSG loanwords, itis -
necessary to distinguish between on-line adaptations, i.e. the first adaptations of .
loanwords, where the perceptual input of the donor language is taken as the
underlying representation (see e.g. & Paradis LaCharité 1997 and Jacobs &
Gussenhoven 2000), and fully-integrated historical loanwords, where the
underlying form in MSG is set equal to the output of the borrowing language
(recall the discussion in §4). Contrary to Peperkamp & Dupoux (2001), we do
not assume that on-line adaptations show some kind of segmental modification
during the perception of the loanword. Instead, the loanword is perceived
faithfully; adaptation occurs only in the production process and follows
naturally from the constraint ranking of the borrowing language (cf. Jacobs &
Gussenhoven 2000). Significantly, there is no separate perceptual component in
loanword adaption (as assumed e.g. by Silverman 1992 and Yip 1993).

5.1 An OT analysis of vowel laxing

Let us consider the example Firma, which illustrates the laxing process in (43 a).
We first treat the on-line adaption of this word, in which we assume that the
input (i.e. the underlying representation) equals the phonetic representation in
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" the donor language. Thus, when this item is first orally transmitted, we have the
: suﬁf: input and output representations in (45).22
(45) Input: . Output:
/ffirma/ [firma]

The OT analysis we posit accounts for the change in (45) that transpires when
- loanwords like these are nativized, i.e. the underlined vowel is laxed. This
m"‘ modification is captured formally with the language-specific ranking for MSG
i we posited above in (22) (modified from 8) and which we repeat below in (46 a)
s for convenience:

(46)  a. specific: ALIGN-3p, TENSE = LONG >> IDENTTENSE > IDENTLONG
b. general: MARKEDNESS >> FAITH

‘Ths specific ranking in (46a) generalizes to the ranking in (46b): Two
* { MARKEDNESS constraints (i.. TENSE = LONG and ALIGN-3p) outrank the FAITH
" |constraints IDENTTENSE and IDENTLONG.
- " What the rankings in (46 a) mean is that faithful outputs (e.g. the incorrect
-:2 4|’ irma] from /fiRma/) are sacrificed for phonotactic well-formedness, or put
ifferently, vowel laxing must occur to make the outputs conform to phonotac-
;. |.ic generalizations. We provide tableaus illustrating this below. See also
I )awdson & Noyer (1997), who show that the nativization of Spanish loanwords
“11to the language isolate Huave involves the ranking of FArTH below MARKED-
; nESS. Robinson (2001:146—147) similarly makes this observation for a different
... ~set of loanword phenomena in MSG.
‘ Given the ranking in (46 a) the laxing of the stressed vowel in (43a) can be
accounted for. This is illustrated in the evaluation of the word Firma in (47):

N CY)) /firm a/ | ALIGN-3p ! TENSE = LoNG| IDENTTENSE | IDENTLONG

*

a. (fi:r.ma), *|
b. (fir. ma), *1
c. (fizr.ma), *1 * * *

[l
‘‘‘‘‘

d.- (fir.ma),

SRRSO NES NI U IR U P

A comparison of the fully faithful candidate in (47b) with candidate (47d)
reveals that the latter form is more harmonic than the former because of the

22 Weignore the fact that the r in Italian and MSG have different phonetic realizations.
We also do not consider in our analysis the pronunciation of MSG /r/ as [e].
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ranking TENSE = LONG >> IDENTTENSE. This ranking means that it is better to
lax a short stressed tense vowel than for the output vowel to be fully faithful to
the corresponding input vowel. Of particular importance in the tableau in (47) is
the form in (47 a), which loses out to the optimal candidate in (47 d) due to the
ranking ALIGN-3p > IDeENTTENSE. (Note that 47c loses out for the same
reason). The reason the form in (47 a) with [i:] is significant is that [talian [i} in
words like Firma is phonetically closer to German [i:] than to any other vowel, in
particular 1], as we noted above in § 4 (see Lichem 1970). Thus, one would expect
for phonetic reasons that the stressed vowel in (47) would lengthen in MSG, but
our analysis correctly blocks this lengthening from occurring due to the high
ranked constraint ALIGN-3p.23

To summarize up to this point we have accounted for the phonetic
representations in MSG words like the ones in (43 a) by employing the ranking
MARKEDNESS (i.e. TENSE = LONG and ALIGN-3pu) ahead of FaiTH, which is
independently required.24

Although our analysis in (47) selects the right phonetic representation, the
underlying representation we assumed in (45) is unmotivated after the word has
ceased to be an on-line adaptation and has become a lexical item on par with
native words. Specifically, in the example discussed here the stressed vowelin the .,
word F[1]/rmaisnot [i/ but /1/. The reason the latter underlying form is correct ;
is that there are no alternations in MSG which would cause one to assume
/i/. This assumption has long been adopted in phonological theory (see, for
example, Stampe 1973) and is captured in OT with the principle referred to
as Lexicon Optimization (see Prince & Smolensky 1993:192): unless there is -
evidence to the contrary (e.g. alternations) we assume that the underlying |
and phonetic representations are identical. To illustrate this point we
provide in (48) the correct underlying and phonetic representation for the
sample word in (43a):

(48)  Input: Output:
/firma/ [firm a]

23 In note 14 we mentioned that there are no clear examples to our knowledge of
loanwords in MSG in which a long vowel occurs in the donor language in pword-internal
position, but that we predict vowel shortening, e. g. (... :C.CV...), = (... IC.CV...),. We
mentioned in that footnote that potential examples illustrating this shortening come from
Latin, e. g. réctor ([re:k.tor]) vs. MSG (i.e. [Rek.toe]). Note that the ranking in (46) will
always select the candidate with a short lax vowel in pword-internal position.

24 Our analysis only predicts shortening and laxing in stressed syllables. Laxing in
unstressed closed syllables is also attested, e.g. Latin s/y/mbolum > MSG S[y]mbol.
This type of vowel laxing does not follow from our analysis in § 5 and hence we leave this
topic open for further research.
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+ Thus, after the initial on-line adaptation in (47), in which the input is set equal to

e BV e T e

o

AT S B 1

- (49) /firma/ | ALIGN-3p !TeNSE = LoNG| IDENTTENSE | IDENTLONG

s LR L,

-
. 49d)is selected. (49 d) is more harmonic than (49 a—c) because the former three

the output of the donor language, we assume that the underlying representation
in the borrowing language (i.e. MSG) will be restructured to its actual output in
MSG, as in (48).

In the analysis we propose below we show first that the same ranking in (47)
can be employed to obtain the correct output from the identical input, as in (48).
We then conclude this section by showing how Lexicon Optimization correctly
selects the underlying representation in (48) over the one in (45).

In the tableau in (49) the word Firma is evaluated given the input in (48):

a. (firr.ma), *| ‘ , 1

*| I

b. (fir ma)o,

c. (fizr.ma), ¥

d.— (fir.ma),

e o oo e e —_—

\n examination of this tableau reveals that the fully-faithful output form in

orms all violate at least two of the four constraints.
Our analysis selects the underlying representation in (48) (and not the one in
--5) as optimal because the former input-output pair is more harmonic than the

¢ - latter one. ‘Harmonic’ means that the correct input-output pair in (48) incurs
: +fewer constraint violations than other ones. This point is illustrated in the

tableau in (50) in which four such pairs are evaluated:

(50) ALIGN-3p | TeNSE = LONG | IDENTTENSE | IDENTLONG
L n =
a. /firma/[firma] : *1
i
b. /firma/[firma] : *| . ®
T

C. [fi:rmaf[firma] *1

d. —/firm af [firma]

In tableau (50) the constraints evaluate each pair. For example, candidate (50 a)
is /firma/ [firma], which violates IDENTTENSE because it involves the change
from /i/ to [1]. The pair in (50c) is not optimal because the change from /1:/ to [1]
also involves an IDENTLONG violation. (50 b) is the least harmonic of the four
candidates because it violates IDENTTENSE and IDENTLONG. By contrast, the pair
in (50d) is optimal because no constraint violations occur.
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5.2 An OT analysis of vowel lengthening

Vowel lengthening in pword-final position in (44c) is illustrated here with the
example Arom. During the on-line adaptation process, we assume the input to be
the output form of the donor language, i.e. the vowel /o/, which is short and

tense.2$

(51) /atomus/ || ALIGN-3p :TBNSB= LoNG | IDENTTENSE | IDENTLONG

a. (a.tom.), *1

b. (a.tom.), *) * *

c. (atom.), *1

e LR PSS pEUAPI

d. - (atom.),

This tableau shows that the fully-faithful candidate in (51c) loses out to (51d)
because of the ranking TENSE=LONG > IDENTLONG. (This ranking also
predicts that 51b is less harmonic than 51d). What this ranking means is that it is
better to lengthen a short stressed tense vowel than to have a fully-faithful -~
output form. The ranking IDENTTENSE > IDENTLONG is necessary to account
for the fact that the optimal candidate in (51d) is more harmonic than (51a). Put
differently, it is better to lengthen a stressed tense vowel than to convert this -
vowel into its lax counterpart. _

The tableau in (51) is significant because the same rankings which were shown
in §5.1 to predict vowel laxing (and shortening) of pword-internal stressed
closed syllables correctly accounts for the lengthening of the stressed tense vowel
in pword-final position.

In (51) it was assumed for the on-line adaptation that the stressed vowel is
underlyingly /o/. For speakers of MSG who use this and similar words on par
with native words (i.e. for the point after the on-line adaptation, where the word
is fully integrated) the underlying form for this vowel is the same as in the
phonetic representation, i.e. /o:/. We assume that the correct underlying
representation (i.e. /o:/) is optimized in the same way as it was illustrated for
Firma in (50).

Note that the input vowel in (51) (and for the point when /o:/ is taken as
underlying) must be specified as tense. Were the input lax (i.e. /o/) then the
rankings in (51) would incorrectly select (51a). An additional reason for
specifying input vowels for the tenseness feature is that short lax vowels do not

25 The loss of the original ending -us is of no significance to our analysis and therefore
will be ignored here. (Recall the discussion on this ending in note 19).
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‘ ‘(52) /hotel/ ALIGN—3]J. | Tense = LoNG | IDENTTENSE | IDENTLONG
a. — (ho.tel), E
b.  (ho.tel), E *|
c. (-ho.tel), E *1
d.  (hotel), i
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‘lengthen (recall 44b). This point can be illustrated by considering the following
tableau for the word Hotel:

In this tableau we see that (52b, c, d) are less harmonic than (52a) because they
do not satisfy TENSE=LONG or IDENTTENSE.2¢

. 5.3 Unassimilated loanwords

{*"he phonetic forms of the MSG examples discussed above illustrate that these

: ; sords all show the same phonotactic and prosodic restrictions as native German
~{ sords. However, many languages also have unassimilated loanwords, which by

-

{ efinition do not conform to the phonotactics of the borrowing language, e.g.
‘'rench parole, which surfaces in the unassimilated pronunciation in MSG as
., 2a.Rol].27 (This example can be identified as unassimilated because it has a short

- “tznse vowels in stressed position). Loanwords like this one can only stay

c ok

unassimilated if speakers who have this pronunciation are aware of the

. phonology and phonotactics of the donor language.

¢ The general ranking MARKEDNESS >> FAITH was shown to account for the fact
that loanwords like Italian Firma become assimilated into the donor language.
We hold that unassimilated loanwords exhibit the reverse ordering, as in (53b), a

‘ranking which indicates that speakers have successfully deduced the constraint
ranking for the donor language. (See also the literature on second language
acquisition, in which it is shown that successful acquisition involves the
reranking of constraints as in the target language, (e.g. Broselow, Chen & Wang
1998, Hancin-Bhatt & Bhatt 1997). The general ranking in (53b) translates into
the specific ranking in (53a):

26 Our analysis of vowel lengthening only holds for stressed closed syllables, but
lengthening is also attested in stressed open syllables, e. g. Spanish enzfeJbra > MSG
Z[e:]bra). Note that the explanation for this type of vowel lengthening follows from the
ranking TENSE = LONG >> IDENTTENSE.

27 Only the assimilated pronunciation is accepted by Drosdowski et al. 1990, i.e. parole
with [o].
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(53) a. specific: IDENTTENSE, IDENTLONG > TENSE=LONG
b. general: FAITH >> MARKEDNESS

The specific ranking in (53a) is illustrated in (54) for the word parole:

(54) /parol/ | IDENTTENSE IDENTLONG | TENSE = LONG

*

- (.pa.rol),

a
b. (.pa.rozl),

*|

(-pa.rol), ‘ *1

o

. [ X y=is SIS DU | PR,

d. (.pa.razl.), *!

The ranking of FAITH above MARKEDNESS ensures that the output in (54a) is
faithful to the perceptual output of the donor language. In this way, no change in
the input takes place, as the donor output is stored as underlying representatlon
in MSG according to lexicon optimization.

6. Conclusion

In this article we examined the changes that affect stressed vowels in the
nativization of loanwords into MSG, namely the laxing of tense vowels and the .
lengthening of short tense vowels. We demonstrated that the former process is - |
restricted to occurring in closed syllables which are internal to a pword but that
the lengthening of short tense vowels transpires in closed syllables which are final
in a pword. We proposed an OT analysis capturing vowel shortening and laxing
in the nativization process which requires that two MARKEDNESS constraints
outrank two FAITH constraints. An important component of our analysis is that
the same constraints and rankings required to account for the nativization of
loanwords is necessary to capture phonotactic generalizations in the native
lexicon. For this reason, we ultimately conclude that our analysis is superior to
any conceivable rule-based one, since rule-based analyses would posit rules
accounting for the nativization of loanwords which are otherwise unmotivated
in the borrowing language.
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