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1. Introduction

Like most other East Asian languages, Korean has borrowed words exten-
sively from Chinese. Most of the learned vocabulary is Sino based. Sino-
Korean (SK) morphemes comprise a substantial proportion of the everyday
vocabulary. For example, among the most frequent 10,000 words the ratio of
native and SK lexical items is roughly the same while for the most frequent
59,000 the proportion of SK lexical items increases to c¢. 70% (N Cho 2003).
Most of the SK morphemes were borrowed during the Tang dynasty of Mid-
dle Chinese (Kono 1968, Ito 2007). Middle Korean (MK) had a contrast be-
tween high (H), low (L), and rising (R) pitches which reflected the four Middle
Chinese (MC) tonal categories as follows: MC level > MK L, MC rising and
departing > MK H or R, and MC entering > MK H (K&no 1968, Ito 2007,
2008b).

In this study we examine the ways in which the four tones of Modern Man-
darin (Ma) and their 16 disyllabic combinations are adapted with respect to the
binary HL (penultimate) vs. LH (final) pitch pattern in the Yanbian (YB) dia-
lect of Korean. YB is spoken in the Yanbian Autonomous Prefecture of China.

* This paper was written while the second author was Visiting Professor at the Research Institute
for Languages and Cultures of Asia and Africa at the Tokyo University of Foreign Studies
(spring 2009). We are grateful to AA-Ken for its support of the research reported here. We also
thank our Yanbian consultants, in particular Yon Ho, as well as Hyesun Cho. Finally, we thank
our anonymous reviewer for helpful comments.
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See Ito (2008a, 2008b) and cited references for earlier studies of YB accent as
well as Ramsey (1978) for the closely related Hamkyeng dialect. This paper
complements our earlier investigation of the adaptation of the Ma binary plain
vs. aspirated contrast with respect to the Korean ternary lax-tense-aspirated
opposition in Ito and Kenstowicz (2009). Our corpus consists of c. 250 recent
loans (see appendix) reflecting the lexical fields of modern material and cul-
tural life. The data were elicited, verified, and recorded by our principal con-
sultant (a bilingual YB-Ma speaker in her thirties).

We begin by reviewing the phonological contrasts in the Ma and YB tonal
systems. We then briefly review the findings from earlier studies of accentual
and tonal adaptations for the better studied Kyungsang Korean dialects and
survey the theoretically possible scenarios that might be expected to obtain for
the Ma > YB case. The next section presents a summary of the actual corre-
spondences in our corpus followed by our interpretation of their basis. The
paper concludes with a brief mention of the implications of our findings.

2. Mandarin and Yanbian Tones

Ma has a four-way tonal contrast in full (stressed) syllables, represented by
the well-known suite of words in (1). In disyllabic compounds all com-
binations are possible except for 3+3, which is altered to 2+3 by tone sandhi.

(1) Mandarin Tones

Tonel  high [55] H ma  ‘mother’
Tone2  rising [35] LH ma  ‘hemp’
Tone3  concave [21(4)] L(H) ma  ‘horse’
Tone4  falling [51] HL ma  ‘scold’

The tones show considerable adjustments in their FO realizations as a result of
coarticulation with the tones of both the preceding and following syllables (Xu
1997). We return to this point in section 5.2.

YB has many of the properties of a classic pitch-accent system. Every word
has a single, obligatory pitch peak; stems contrast in the location of the peak.
For the vast majority of the vocabulary the peak falls unpredictably either on
the final or the penultimate syllable. The former are transcribed here as L.H
and the latter as H.L. A smaller number of trisyllables have an initial peak
(H.L.L). There is also a small class of “unaccented” stems that have a final H
that shows up on the inflectional suffix and in bare forms on the final syllable
of the stem. See Ito (2008a, 2008b) for more details. A few examples appear in

@.
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(2) Yanbian Accent System (the parentheses indicate the accent of the
following suffix; -i/-ka is the nominative suffix)

0 | Antepenultimate Penultimate Final Unaccented
1 H.(L) L.(H)
mal ‘speech’ mal ‘horse’
ma.l-i ma.l-{

2 HL.(L) LH.(L) LL.(H)
kd.lim ‘cloud’ ki.lim ‘oil’ ki.tay “pillar’
kd.l¥.m-i ki.li.m-i ki.tun-{

3|HL.L.(L) LHL.(L) LLH.(L) L.LL.(H)

ijaki ‘talk’ 0.50.11 ‘badger’ dl.c"&n.i ‘tadpole’ jd.ti.1#m ‘pimple’
ijaki-ka 0.s6.1i-ka ol.c"en.i-ka ja.thId.m-{

4 LLHL(L) LLLH.(L)
ti.lb.ma.ki ‘overcoat’ | ti.t+.13.ki ‘nettle rash’
ti.1o.ma.ki-ka ti.t1.13.ki-ka

3. Precedents

‘While the loanword adaptation of phonological segments (phonemes) and
prosodic structures has been studied in considerable detail for a variety of lan-
guages (including Korean) in the generative literature, our knowledge of tonal
and accentual adaptation is much more underdetermined and presents some
puzzling inconsistencies. The location of the main stress in loans from English
and French is quite regularly reflected with a high tone on the corresponding
syllable in various African tonal languages such as Yoruba and numerous
Bantu languages (Kenstowicz 2006). On the other hand, the pitch accent sys-
tems of Japanese and Kyungsang Korean largely fail to directly reflect the
stress of the source word on the corresponding syllable. Since every word must
be assigned an accentual specification, accent is assigned by default (McCaw-
ley 1968 and many later studies for Japanese, Kenstowicz & H Sohn 2001 and
earlier cited references for Kyungsang).! Interestingly, the same thing seems to
be true for Japanese loans into Kyungsang (and YB) Korean (Ito in progress).
While this might indicate that most loans are transmitted through an ortho-
graphic medium where the accent is typically not marked, it is unclear why the
same is not true for the African situation. One possibility is that the African
loans are transmitted by bilinguals who actively control both languages and
where the borrowing language lacks a well-established written form. Another

! Kubozono (2008) finds that the statistical proportion of unaccented vs. accented lexical items in
Japanese differs between the native (unaccented > accented) and western loanword vocabulary
(accented > unaccented) and attributes the predominance of the accented category in loans to a
reflection of the pitch fall that normally accompanies the main stressed syllable of the source
word in English and other western languages.
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possibility is more structural in nature. In the African tonal languages the high
vs. low tonal opposition is a contrast over individual syllables while in a pitch
accent system such as Japanese or Korean the high tone is a property of the
word as a whole and identifies the lexical item as a member of a phonological
word class: accented vs. unaccented, penultimate vs. final, etc.

As far as loans from Modern Mandarin are concerned, Hsieh and
Kenstowicz (2008) show that the Ma FO contours are disregarded in loans into
Lhasa Tibetan (LT), a language which contrasts high (H) vs. low (L) pitch on
the initial syllable. Rather, they find that tone is assigned as a function of the
laryngeal character of the onset consonant, a form of synchronic tonogenesis.
For the majority of its vocabulary, YB is the mirror image of LT: The pitch
pattern for the entire word is predictable from the tonal specification of its final
syllable: L*.L.H vs. L*. H.L. There is thus precedent for the Ma F0 contours to
be ignored and assignment to the YB L.H vs. H.L categories to be determined
on some default basis. For the YB lexicon the majority of native words take
the L.H pattern while earlier Sino-Korean stems fall predominantly into the
penultimate H.L category (Ito 2008b). Depending on which property is salient
in the speaker’s consciousness, we might expect adaptation to one or the other
class as a general rule or on a word-by-word basis. It thus comes as something
of a surprise that the modern Ma loans are adapted into YB based on the tonal
category of the Ma source word. This is our first and major result. Given this
finding we can then ask whether the tonal adaptation is based on the phono-
logical categories of the Ma word or whether the adaptation process also pays
attention to their phonetic realization. And if the latter is relevant, then what
aspects of the FO contour are taken into account? For disyllabic noun stems
(the majority of our corpus and the majority of nominal words in the modern
lexicon where compounding is the chief means of creating new words), the
Ma matrix of 4x4—1 presents 15 possible FO contours while YB has just H.LL
and L.H. There will thus be a considerable reduction in the tonal combina-
torics as lexical items pass from Ma to YB. Is the choice between YB H.L and
L.H based on the tones of the first or the last syllable of the Ma source or both?
Which Ma tones fall together and which remain distinct? These are the ques-
tions that are posed and answered in the next section.

4. Results

As mentioned earlier, our corpus consists of c. 250 modern Ma loans. The
majority are multi-syllabic (particularly disyllabic) compounds. Monosyllables
typically combine with the dummy verb Aata ‘do, be’. The adaptation as YB
H.L or L.H is determined by the tonal combination in the Ma source word
found in the last two syllables. The correspondences are tabulated in (3) below.
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(3) Ma > YB Tonal Adaptations. The figures indicate the number of
correspondences for each type. Ma tone [3+3] is realized as [2+3] by
sandhi. Tone 0 indicates a toneless syllable.

Penult/Final Tone 1 Tone 2 Tone 3 Tone 4 Tone 0
Tone 1 LH(11D HL((12) HL(12) LH@18) HL(D)
HL® HLQ1) LLQ)
Tone 2 L.H(®) HL®) H.L(15) LH18) HL(Q2)
LLQ) LH®) HLQ)
Tone 3 L.H(10) LH®@) LH(17) [LHOP
LLQ2)
Tone 4 LHQ21 H.L (6) H.L (19 LHQ27) HL12)
HL®3) LH(Q) LLQ)

We see that for the majority of Ma tonal combinations the YB adaptations are
quite systematic. Some examples of the correspondences appear in (4) below.
See the appendix for a larger sample.

(4) Examples of Ma > YB Loans Illustrating Various Tonal Combinations

Ma YB YB accent Gloss

jia'banr'  IBFEJL  cjapal LH overtime work

feng'tian®  F=fH fon.t"en HL TOYOTA

jilchang® Ml ci.chay HL airport

bing'gunr*  UKHEJL  p*ip.kol LH popsicle

mei’chu'xi® %HE  me-ictusihada’ LHL.LL® be notpromising

bai’ganr' HTJL p*ekal LH spirits; liquor

cun’zhe’ AT clunco HL bankbook

pijiv® LAk phicju HL beer

guo’mao’ = kwa.mo LH International trade building
man’tou’ &3k man.t®u HL Chinese-style steamed bread
erji" HHl ol.ci LH earphone

lao’tour’  Z3LJL notol LH old male person

w

IS

w

‘When Ma tone 3 is followed a toneless syllable, a H appears on the toneless syllable by a well
known sandhi rule.

The example of [3+0] was not found in our major consultant. L.H is based on the data
taken from other consultants.

‘7 as in ‘me-i.c'u.si.ha.da’ joins the two parts of a falling sonority diphthong, a novel stru-
cture imported from Ma since native Korean lacks such diphthongs.

Tonal adaptation is only applied to the loanword part (me-i.cu.si, c"i.ma) while the
dummy verb hata ‘do, be’ or the suffix -//o is not counted as part of the disyllabic window.

Thus we can say that this word adapted the Ma tone with penultimate accent, not with
pre-antepenultimate accent.
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qi’ma’ ot chi.mal.lo HLL at least
duan’ku®  FEEE twan.ku LH short pants
ling*z{° it lin.ci LH collar
da‘yi' KA t*ai LH overcoat
bing*du® p¥in.tu HL virus
di‘nuan®  JHE t*i.nwan HL floor heating
dian'shi*  HF) t*en.s*i LH television
ci’ji’ R c".ciha.da HLLL  stimulate

The regular tonal correspondences are tabulated in (5).

(5) Ma Tones of Penultimate and Final Syllables and Their YB H.L, L.H

Correspondences.
Penult/Final Tone 1 Tone 2 Tone 3 Tone 4 Tone 0
Tone 1 LH HL HL LH HL
Tone 2 LH HL HL LH HL
Tone 3 LH LH LH LH
Tone 4 LH HL HL LH HL

We see that contrary to the situation with Mandarin loans into Lhasa Tibetan,
where the Ma tones play no role, in YB the choice between the H.LL vs. L.H
accent classes is predictable on the basis of the tones that occupy the final two
syllables of the Ma source word. The fact that in trisyllabic and longer words
the Ma tones lying outside the right-edge two-syllable window are ignored
(e.g., xin'yong’kd® ‘credit card’ > s*injup.¥'a L.H.L) indicates that the adapta-
tion involves a genuine correspondence of Ma and YB linguistic categories
rather than a simple transposition of the Ma F0 contours onto YB syllables in
a type of code-switching.®

5. Analysis and Interpretation

‘We now turn to the analysis of the tonal correspondences seen in (5). We
first offer an OT interpretation of the adaptations in which faithfulness to the
first mora of the final syllable plays a crucial role. We then consider the pho-
netic motivation standing behind this faithfulness.

¢ In fact, our YB consultants can pronounce the Ma loans with YB segmental adaptations but Ma
tones in a type of code-switching, Interestingly, the opposite combination is completely impossible.
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5.1. Phonological Adaptation

Our OT analysis takes as input Ma tones represented with the system pro-
posed by Yip (2002) in which tones 1, 2, 3, and 4 are specified as H, LH, L,
and HL, respectively. The 15 possible Ma combinations for disyllables must be
compressed to the YB H.L and L.H pitch accents since on the receiving end of
the transmission YB deploys just a single [+ high pitch] distinction. The
Obligatory Contour Principle (Leben 1973) blocks L.L. and H.H outputs with
identical tones and a ban on contour tones (*Complex) penalizes completely
faithful transmission of Ma tones 2 and 4. The OCP and *Complex thus re-
strict the YB output candidates to H.LL and L.H. But given that every Ma syl-
lable has a H or a L component, each of the Ma syllables in the 4x4-1 tonal
matrix has a possible YB counterpart. What principle determines the outcome
of the competition for a spot in the YB loan? Table (6) below shows the actual
input-output mappings for all combinations. It suggests that the Ma final sylla-
ble determines the adaptation patterns.

(6) Ma > YB Adaptations: H, LH, L, HL Representations (Yip 2002)

Penult/Final | Tonel=H | Tone2=LH | Tone3=L | Tone4=HL | Tone0
Tone 1 =H LH HL HL LH HL
Tone2=1LH LH HL HL LH HL
Tone3=L LH LH LH LH
Tone 4 =HL LH HL HL LH HL

In the column headed by Ma tones 1 and 3, the final syllable H and L tones,
respectively, are always faithfully transmitted to YB. And when the final sylla-
ble Ma tone is complex (tone 2 or 4) then it is the tone occupying the initial
mora that largely survives. The [3+2] combination is the only exception. In
left-dominant tone sandhi systems like Shanghai the initial syllable is com-
monly regarded as stressed (Duanmu 1995), while in right-dominant Taiwan-
ese the final syllable is prominent. The status of Mandarin with regard to this
prominence correlation is murky (see Zhang 2007 for recent discussion) and so
it is unclear if the special status of the final syllable in the loan transmissions
receives independent prosodic motivation or must simply be stipulated.” For
concreteness, we will assume that the final syllable is prosodically prominent
in comparison to the penult and that the first mora in a syllable is prominent
compared to the second.

The tableau below in (7) illustrates how faithfulness to the first mora of the

7 The fact that the first tone in the 3+3 > 2+3 sandhi rule changes could be seen as independent
support for the prominence of the second syllable.
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final syllable sorts among the various candidates in the loanword grammar.
The [{1] denotes the presumed prominence of the final syllable’s initial mora.
Ma tones [1+1] (= H.H) translate to YB L.H; Ma [1+2] (= H.LH) translate to
YB H.L; Ma [4+4] (= HL.HL) translate to YB L.H; and finally Ma [4+2] (=
HL.LH) translate to YB H.L. In the case of a complex Ma tone LH or HL,, we
mark a single violation for Max-Tone depending on which tone is left out.

(7) Ma[l+1], [1+2], [4+4], [4+2] > YBL.H, HL, L.H. HL

[1+1]=/H.H/ OCP Max-Tone/[(i] Max-Tone
HH *1
HL *1 *
=L H *
LL 'k! * *%
[1+2] =/H.LH/
HH *! * *
=H.L *
LH * ok
LL *! *%
[4+4] = /HLHL/
HH * ok
HL * ok
@LH *%
LL *! * *%
[4+2] = /HL.LH/
HH * * ok
@HL *%
LH *1 **
LL *1 **

The one case in which the prominent mora’s tone in the Ma source word is
not passed on to YB is the [3+2] combination, as shown in the tableau below.
The current analysis predicts YB H.L while the actual output is L.H.

(8) Ma[3+2] > YBHL

[3+2] =/L.LH/ OCP Max-Tone/[i] Max-Tone
HH *! * *%*

= HL ok
LH * *
LL *! *
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We can block this outcome by invoking a constraint banning the insertion of
H: Dep-H. Since Ma tones 1, 2, and 4 have a H component, the effect of this
constraint is limited to tone 3; and since Ma compounds with second-syllable
tone 3 are adapted with L in the majority of cases anyway, the effect of Dep-H
will only be evident in the [3+2] case. A modicum of independent motivation
for this constraint comes from the observation of de Lacy (2002) that cross-
linguistically the prominent (stressed) syllable and H tone have an affinity for
one another. Given that the final syllable is assumed to be the prominent one
in our analysis, a restriction against inserting a H on the nonprominent syllable
makes sense. The tableau in (9) shows the effect of Dep-H, which must be
ranked above Max-Tone/[f1].

(9) Ma[3+2] > YBLH

[3+2] =/L.LH/ OCP Dep-H Max-Tone/[(i] Max-Tone
HH *| * * ook
HL *| o

=[L.H * *

LL *1 *

[2+3]=/LH.L/

HH *| * * ok

=H.L *

LH *! * *%
LL *1 *

5.2. Phonetic Motivation

The phonological analysis proposed in 5.1 depends crucially on the special
status of the initial mora of the second syllable in the disyllabic compound.
What is so special about this position? A hint is suggested in the analysis of the
Ma > YB tonal transmissions in Chi (2008), who notices that the majority of
the adaptation patterns can be predicted on the basis of the tonal relation be-
tween the final mora of the penultimate syllable and the first mora of the final
syllable in the Ma source word. If the former is lower than the latter then a
L.H adaptation will be chosen while if it is higher then a H.L pattern tends to
be selected instead. Chi (2008) adopts the traditional Chao numeric represen-
tation for the Ma tones, indicated in the table below. As she herself notes, her
rule fails to account for several cases (shaded).
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(10) Disyllabic Ma Tonal Matrix (Chao Notation)

Chiyuki Ito and Michael Kenstowicz

Penult/Final Tone 1 Tone 2 Tone 3 Tone 4
Tone 1 55-55 55-35 55-214 55-51
Tone 2 35-55 35-35 35214 35-51
Tone 3 21-55 21-35 21-51
Tone 4 51-55 51-35 51214 51-51

Either the transition is level (X5-5X) or goes in the wrong direction, as in [4+2]
(51-35) and [4+3] (51-214) where L.H is predicted but the actual adaptation is
H.L. Substituting the more abstract H, LH, L, HL representations from Yip
(2002) misses more cases (shaded) since this system collapses together some
distinctions that the Chao numeric scale preserves. This is shown in (11) below.

(11) Disyllabic Ma Tonal Matrix (Yip Notation)

Penult/Final Tone 1 Tone 2 Tone 3 Tone 4
Tone 1 H-H H-LH H-L H-HL
Tone 2 LH-HH LH-LH LH-L LH-HL
Tone 3 L-HH LLH L-HL
Tone 4 HL-HH HL-LH HL-L HL-HL

Nevertheless, Chi’s (2008) idea that the adaptation depends on the tonal transi-
tion between the syllables has considerable merit. Since YB has just two op-
tions (H.L and L.H) for the isolation form, the FO contour across the disyllabic
window is either basically falling or rising. This is evident in the pitch tracks of
two sample words taken from our principal consultant shown in (12) below.
As we will see, matching one of these two gross pitch shapes with the FO con-
tour occurring in the transition from one syllable to the next in the Ma source
word provides a sensible basis for deciding the adaptation. It just needs to take
into account the actual phonetic realization of the FO contour.

(12) Pitch Tracks of YB 4meé ‘grandmother’ and an ‘wife’
' ]

ame ‘grandmother’
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Earlier we indicated that in their actual phonetic implementations, the Ma
tones are subject to considerable coarticulatory “smoothing”. If this factor is
taken into account then can we maintain that it is the FO transition between
the two syllables that the YB adapter is attempting to match to the native H.L
and L.H contours? The figure in (13) below taken from Xu’s (1997) investiga-
tion of Ma tonal coarticulation shows the normalized contours for all 16 tonal
combinations over a dummy disyllabic [mama] string based on an averaging
over 48 utterances (eight subjects and six repetitions) per combination.

(13) Normalized Mandarin Carry-over Tonal Coarticulation (Xu 1997)?

@  —— 11 21— 3-1—4-1 v
m a

fy(Hz)
fy(Hz)

0 5‘0 100 25 50 75 100 50 100 25 50 75 100

1323 e 33— 43
m a m a

@ 14 D s 3 —— 44

160

1401

120 psi;

f,(Hz)
fy(Hz)

100

80+

HE IR | 1
0 50 100 25 50 75 100 50 100 25 50 75 100 0 50 100 25 50 75 100 50 100 25 50 75 100

Time (% of each segment) Time (% of each segment)

Xu (1997) finds that the tonal targets for the second syllable—high vs. low in
panels (a) vs. (c) and rise vs. fall for panels (b) vs. (d) —are only reached in the
second mora. The first mora including the onset is a zone of carryover articula-
tion from the target of the preceding syllable. Focusing on this transition zone,
we see that in the first panel (a) where the second syllable is Ma tone 1, all of
the transitions have a rising configuration that corresponds to the YB L.H ad-
aptation. For the [1+1] case the rise is admittedly minimal; but it becomes
somewhat more evident if the window is expanded a few milliseconds back-
wards into the preceding syllable. In any case, it is not falling and so YB L.H
remains the better option. Moreover, we recall from (3) that the Ma [1+1] >
YB L.H adaptation rate was lower than some of the other ones. This may re-
flect the more ambiguous status of the relatively flat FO transition with respect
to the YB L.H vs. H.L contrast.

8 The figures appear with the permission of the publisher.
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Let us survey the other tonal combinations with respect to the Ma > YB
loanword adaptations. In the (d) panel [X+4], all the transitions are rising and
hence are best matched by YB L.H. In panel (b) [X+2] all the contours are
falling except for [3+2], which is rising. This was the case that required special
treatment in (9) above. We now see the motivation for this exception. All
[X+2] combinations are adapted as YB H.L except for [3+2] which is L.H (or
its morphophonemic variant, the “unaccented” L.L). Finally, panel (c) [X+3]
shows a falling contour for the [1+3] and [4+3] combinations that matches the
YB H.L adaptation. The Ma [2+3] (and [3+3]) case is more ambiguous in that
the onset zone shows a slightly rising contour followed by a sharp fall. But we
recall from (3) that the Ma [2+3] > YB H.L had one of the lower rates of adap-
tation: H.L (15) vs. L.H (5). This may also reflect the more ambiguous charac-
ter of the FO transition with respect to the YB H.L and L.H pitch curves,
which itself may derive from varying amounts of peak delay in the Ma source
words.

Thus, the coarticulatory configurations documented by Xu (1997) for his
Beijing Mandarin subjects offer striking support for the hypothesis that the Ma
> YB tonal adaptations are based on the trans-syllabic FO contour. We were
curious to see to what extent the FO contours found in Xu’s (1997) subjects
would be reproduced in the speech of our bilingual consultants which can be
plausibly taken as representative of the original Ma > YB loanword adapters.
Accordingly, we constructed a set of disyllabic nonsense syllables varying the
initial consonant in a [CaCa] template. They were placed in a sentential frame
and recorded by our principal YB consultant to give a corpus of 5 samples /m,
n, b, d, g/ per tonal combination. We employed the Praat script devised by Xu
(2007) to plot the FO pitch tracks over normalized time periods. We divided
the [CaCa] structure into three zones: (A) from start of the first vowel up until
two pitch points (c. 20 ms) prior to the onset of the second syllable; (B) from
the end of zone (A) until one or two pitch points into the second vowel (c. 10-
20 ms); (C) from the end of zone (B) until the end of the second vowel. The
charts in (14) show the FO transitions across the zone (B) medial nasal onsets
in [mama] and [nana] syllabic frames.



Mandarin Loanwords in Yanbian Korean II: Tones 97

(14) Normalized FO Contours for Mandarin Tonal Transitions (Nasal

Onsets)
Tone [X+1] transitions Tone [X+2] transitions
350 300
g 300 | i—) Ty § 250 1 - : "[+2]"
o | | E ~| e
£ 200 R 12+1] 2200 T — s
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Essentially the same contours as those reported by Xu (1997) for his Beijing
subjects are found. [X+1] structures all have a rising contour that is consistent
with the YB L.H adaptation. For [1+1] the curve bends the least and so is a
plausible source for the lower level of certainty in this adaptation compared to
the others. The [X+2] structures are all falling except for the [3+2] case. This is
the same asymmetry that Xu (1997) found for his subjects and helps to explain
the YB L.H adaptation. Finally, the [X+3] and [X+4] structures are uniformly
falling and rising, respectively, and thus provide a plausible basis for the H.L vs.
L.H adaptations.

One might wonder what the transitions would look like when the onset con-
tains a stop consonant (voiceless in Mandarin) that lacks any FO traces during
the closure. To measure these cases we increased the medial (B) zone to c. four
pitch points (c. 40 ms.) before and after the stop closure interval. As the follow-
ing graphs for CaCa structures where C = voiceless unaspirated /b, d, g/ show,
the FO transitions are essentially the same as in the case of nasal onsets and
hence still provide a sensible basis for choosing between the falling H.L. and
rising L.H YB pitch patterns. Evidently to the YB speaker the trans-syllabic FO
gestalt suffices to decide between the H.L and L.H adaptations even if the
wave has a substantial gap in the middle much the way in which the visual
system completes a geometric figure that is interrupted or otherwise obscured.
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(15) Normalized FO Contours for Mandarin Tonal Transitions (Unaspirated

Stop Onsets)
Tone [X+1] transitions Tone [X+2] transitions
350 300
g ggg ot o= = 1+ i 250 "[14+2]"
2 200 - "[2+1]" £ 200 - "[2+2]"
150 +——— - 150 +— —————  — =32
1 35 7 9 "[4+1]" 1 3 5 7 9 "4+2]"
Normalized time Normalized time
Tone [X+3] transitions Tone [X+4] transitions
350 400
N 300 === = 350
) ;50 --\_,_“_{: . —[143)" g 300 - S
S i T 250 { = ot
2 200{ ——o [2+3] 2 %0 i [2+4]
150 +——— s 150 =S RN EL
1 3 5 7 9 "[4+3]" 1 3 5 7 9 "[4+4]"
Normalized time Normalized time

An alternative way of expressing the trans-syllabic FO contour that does not
rely on Xu’s time-normalizing algorithm for the case of voiceless stops is sim-
ply to consider the FO difference between the beginning of the final syllable’s
initial mora (just after the intervocalic stop) and the end of the penultimate
syllable (just before the intervocalic stop). If this difference is positive then the
transition is rising while if it is negative then the transition is falling. The table
below in (16) shows the results.

(16) Final Syllable FO Onset - Penultimate Syllable FO Offset

Penult/Final Tone 1 Tone 2 Tone 3 Tone 4
Tone 1 7.7 -49.5 -56.5 82.3
Tone 2 11.0 -39.5 9.0 113.7
Tone 3 107.7 24.3 170.7
Tone 4 49.8 9.2 -16.2 100.0

For Ma final syllable tone 1 and 4 the difference is positive indicating a rising
transition and hence calling for the I..H adaptation while for final syllable tone
3 the difference is negative and hence calls for a falling H.LL adaptation. For
final syllable tone 2 the difference is negative and hence implicates H.L except
in the crucial [3+2] case where the difference is positive and thus correctly pre-
dicts a L.H rising adaptation. Thus, this method as well predicts all of the ad-
aptations. Both methods rely on information drawn from either side of the
voiceless stop and the FO ratio between the two. See Hsieh (2007) for other
examples of tonal faithfulness that depend crucially on the relation between
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two successive tones—a phenomenon he terms “relational correspondence”
following Steriade (2006).

As an alternative phonetic interpretation, we might compare the FO maxi-
mum in the final two-syllable window of Ma and expect that if the peak in the
penultimate syllable is higher than the peak in the final syllable, then the word
will be adapted with H.L, whereas if the peak in the penultimate syllable is
lower than the peak in the final syllable, it will be adapted with L.H. (17)
shows the results of “Peak-F0 (final) minus Peak-FO (penultimate)” for each
tonal combination in CaCa structures where C is /b/, /d/, /g/, /p/, /t/, /k/,
taken from our consultant.

(17) Peak-FO (final) Minus Peak-FO (Penultimate)

Penult/Final Tone 1 Tone 2 Tone 3 Tone 4
Tone 1 0.8 -49.5 -65.0 71.5
Tone 2 14.2 -13.7 -8.8 119.0
Tone 3 82.2 32.2 125.7
Tone 4 -72.8 -106.3 -163.8 0.5

Assuming that a positive number results in L.H and that negative number re-
sults in H.L, most cases are explained by peak differences between the penul-
timate and final syllables, except for [4+1], which primarily corresponds with
L.H. Thus this interpretation does not work consistently and our hypothesis
based on the trans-syllabic FO contours remains the better solution.

6. Conclusions

‘We conclude that Chi (2008) is correct in basing the Ma > YB tonal adapta-
tions on the relation between the end of the penultimate syllable and the start
of the final. But they must be based on the actual trans-syllabic FO contours
that are the product of articulatory “smoothing” rather than the abstract pho-
nological categories seen in (10) and (11). In the model of tone proposed by
Xu (1997, 1999) the Ma tonal targets are realized towards the end of the sylla-
ble while the initial portion is a zone of carryover transitions that the Manda-
rin speaker-listener must learn to disregard in order to properly identify the
syllable’s lexical tone. But from the perspective of the YB loanword adapter,
the trans-syllabic contour is the best approximation to the YB H.L and L.H
pitch contours that classify the large majority of the YB vocabulary. Thus the
same phonetic object can be interpreted quite differently depending on the
grammar involved. The recent theoretical literature on borrowing has discov-
ered a number of other cases where phonologically redundant phonetic infor-
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mation plays a crucial role in shaping the loan (e.g., Hsieh et al. 2009), suggest-
ing that phonetic approximation (cf. LaCharité and Paradis 2005) is an alter-
native dimension of faithfulness that speakers may pay attention to in deciding
how to adapt a loanword.
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Appendix

The corpus contains a few words in which a nonnative diphthong or hiatus
is created from the Mandarin bimoraic syllable and the tones are preserved to
create a tonal shape that stands outside the Yanbian penultimate H.L and final
L H structures. For example, Ma dao’ban’ ‘pirate edition’ > YB t*o0-o.pan (H-
L.L).

Ma YB YB accent Giloss
bai’gant! L | p*ekal LH spirits; liquor
baiju® SR w57 p*ecju LH spirits; liquor
baijiu® SR == p*ecu IH spitits; liquor
bai?jiv® S o) p*a-icju HL spiits; liquor
batling? 140 o] p*a-ilin HL white collar
bashan'da‘shat  |FIIKE (WO ATH}  |p*ads*ant*as*a |[LIILH  |Baishan hotel
ban Ih LU= p*anhata HIL do
bao*sian® LRES o p*o-o.s*en LHL insurance
bao*siao! R4 WA p*o.sjo TH cost shating
baotsiao! ESiE] B4 p*o.s*jo IH cost sharing
bentian? AH el p*ontlen IL HONDA
bian'wu? sk -9 p*enu HL choreography
bin'guan’ RiE s prink*wan HL hotel
bin'guan® G ks p*inkwan HL hotel
bin'guan® TR Lk p*ink*wan HL hotel
bin'guan’ TR o p*inkwan HI hotel
bing!gunr* L |EE p*ipkol LH popside
bing'gunrt VKREJL ke p*inkwel LH popsicle
bing'xiang! Vi<t g prin.s*jan HL refiigerator
bing!xiang! Vi<l w Ak prin.sjan HL refrigerator
bing'du® s R printu HI virus
bulgoutyi'si? Rig |W790)24  |p*uk*ouis  [IIHL  |cruel harsh; reserved
bulgoutyi'sit Rigril | 579012 |puk*ouistt  [IIHL  |cruel harsh; reserved
caPpiaot Pz ZFo| % c'a-i.pljo LH lottery ticket
cat'dant S Aot Pa-itan IH menu
cai'dant SR 2to]wk cPa-i.t*an IH menu
ca'pu’ Sk 2fo)3F cha-iphu HL menu
chang’zhang’ J K Aol ap.ca-i HL factory manager
cheng?bao® R HE chon.po HL Chengbao Department Store
chengzu'sheljit [P [HFIAA dops*wistoci  [ILHL  |programming
chong!dian’ Far Fsic) c'uptenhata IHIL  |charge (a battery)
chong'dian* FuHL Zwsict ctup.t*enhata LHIL charge (a battery)
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Ma YB YB accent Gloss
chong!dian'q®  |FEHIZE  |FHA Jun.tren.chi LIH battery charger
chong!dian'qt®  |FRHIZE  |FHA unten.chi LIH battery charger
chongljitbot Mk |5 up.cips LIH shock wave
chou! L -9-51) d'swhata H-LLL  |smell nasty
chulfang? iz S5t ufory’ HL kitchen
chuan’dan! L Fh wan.tan LH bil, flier
chuan’hen! fEIL E2xl c'wan.c*on LHIL fax
chuan’zhen! LT A cwan.can LHIL  |fax
i il = dicihata HIIL  |stimulate; be exciting, be thrilling
cun? 17 3t clunhata HIL save money
cunZkuan® AFK = conk"wan LH saving money
cun’kuan® AFK =3 cunk"wan HL saving money
cunkuan’® AEK & copkPwan IH saving money
cun®zhe? Ve A cun.co HL bankboolk
dalche! Eaan A traclo LH aking a car
dache! EIER t*acohata LHIL ke a axi
dadyini FTEIRL t*ainci LIH printer
dazt I t*a.ct IH typewriting, typing
datyi! KA t*ai LH overcoat
daiflcuan’ HER tek"wan TH/IL  [lending; loan
dao'ban® hi t*o-0.pan HIL/H-LL |pirate edition
ditnuan’® oz t*inwan HL floor heating
dittan’ HEE t*itan HL carpet
dian‘chi? it tren.cl HL battery
dian*fan‘guot HAR s ten.fankwo 11H fice cooker
dian‘nao’® Eli) t*en.no HL computer
dian‘shi* HIRL tren.s*i LH television
dian'shittai2 G tren.s*ita-i LHL television station
diao* | t¥jo-o.hata HIL be transferred to another branch
dinor* WL t*jol H accent, thythm
ding* T t*iphata HIL decide
dingtqit JEM] ¥in,.cli IH fixed deposit
dong!zhi! RZ trup.ci LH TOSHIBA
dongzhitpai | RZIMIL t¥un.ci.p"al TH TOSHIBA brand
duan’kut Jivk trwank®u IH short pants
duftfu? RSER) tru-ifu HL coping with, treatment
etdjil HHL olci IH carphone
er'showhuo* —F R 3] als*swhwa I1H secondhand article

° Hangul character 5

=]

indicates /f/ in this table.
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Ma YB YB accent Gloss
fan‘gui! JURR gho] fanku-i LH breaking the rules
fang?shai* (53] dd phan.s*a-i IH blocking sunburn
fangshatyow? | B ol fan.s*a-i,ju LHLL |oi for blocking sunburn
fen'shou® ST B4 fon.s*a-u HL separate
feng!tian? M gl foy.ten HL TOYOTA
fuswo'cheng! fiENE | 2973 fuwacop LHL push-up
futyin HE =21 fuuin LH copy, photocopy
gan'bei! T 7h|o] Kk*an.pe-i IHIL  |drinking a toast
gwdong! JifEN T k*u.t*uy IH stockholder
gudong! JBER T k*u.tup LH stockholder
guathao* H5 w3 k*wa.ho LH apply for medical examination
gua‘hao*fei! H59 U k*waho.fe LILH doctor’s fee
guang?bo i otal k*wan.po LH broadcast; radio
guang’bo! i B k*warn.po ILH broadcast; radio
guang* HE 3t k*wan.hata HIL take a walk
guoPmaot [ HAr kwa.mo IH International trade building
guotmin’ PUG A Kk*wo.min HL allergy
hao'ma® GiC) Znf homa HL number
he’fant R st ho.fan LH packed lunch
he'nian?ka’ GRS A7) honenk"a LHL New Year’s card
hetnian?piant | BUEF)L |3 AR honenp’el LIH New Year’s card
he'nian’pianet | BUEJL S honen.p'jal LIH New Years card
herfan &)l |get hol.fan IH packed lunch
hu'zhao* g o hu.c*o IH passport
huzhaot P Tz hu.co LH passport
huitkou* [Pl T AS- hu-ikPau IH rebate
jilchang? W% A% cicay HL aiport
a building which i buit with the
jilou? R A= cicilou LHL money from people who are
planning to live there
jialbant! JEEIL ]y cjapal LH overtime work
jialjiao* FH = gjacjo IH ptivate teacher
jfaljiao* FH Az cjac*jo IH ptivate teacher
fian®piact LIES AN c*enpljo LH ticket examiner
jiangyiq® PR BB |cMapicihata  |[LHILL  |have a keen sense of duty
jie! Een Ashet cehata HIL meet; welcome
jin'kuair' P90 |RE c¥ink"wal LH a lump of gold
jinlling’ Ul A= c*in.lin HL gold collar
kapiant* i ks Kk"aphjal IH card; postcard
kadpiant* R 718 KPap'el LH card; postcard
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Ma YB YB accent Gloss
kailguant! FRIL | K'e.kwal LH switch
kongltiac? st IE khun.t%o HL air-conditioner
kuatbans’ PHRIL | Fold K'wa-ipal HL a kind of mass entertainment
lewat'dlt Pels Folu] Khwa-ith IH express delivery
luat'dt P Folr] K'wa-iti IH express delivery
kuangke! Wi 37 Kwan k' LH ;]Zi};mgd;sdass’ being absent
kun* A T3t K'unhata HIL be sleepy
lanZling? W4 o lan.lin HL blue collar
laobatxing* Zagk |2aely lo.pa-is*iy LIH the people
laobatxing! AL A lo.p*a-i.s*ip LIH the people
lao*ban® IR 2ot lo-o.pan HL boss, the responsible supervisor
lacdtour 2RI | =T no.'ol LH old male petson
lianZie! ez A len.ce TH connect
lian?yilqun? AR Mol len.icwin LHL one-piece
Tuyin!datt e | Semol lokim.t*a- LLHL |recording tape
Tuyin!dait x| FAmol twint*a-i LLHL |recording tape
Tutyin!daitz° X | FemolZ |lokimt*adc IIHL  |recording tape
Tuyin!datz® e | FUWol2  |lwintta-ich IITHL  |recording tape
Tu'yintdai'A’ ST | Sem= lokim.t*e.ci IIHL  |recording tape
Tuyin!daitz” Bra= v el B lwintre.ci IIHL  |recording tape
majiang* oS g ma.can HI/TH  |mahqjongg
majiang! IR P ma.cjan HL/LH |mah-jongg
man’tou” T8k THE] man.f'i HL Chinese-style steamed bread
man’tou’ (58 T man.f’u HL Chinese-style steamed bread
mefchulxd’ Bt |Ho1FAEI) |medctusihata  [LHIIL  |be not promising; be spincless
mefqit = A me.chi IH gas, gas fittings
mi‘ma® w=h il mi.ma HL code; cipher; password
mian‘bao! TR EUACR men.po LH bread
mian‘bao! 1 kilk=k men.po IH bread
mian‘baolche! 4 KU menpo.c'a LIH city bus, car (wagon type)
mian‘baolche! 4 KUCRS! menpoc’s LIH city bus, car (wagon type)
mian‘baolche! | HIF [HEA} menpoca LIH dity bus, car (wagon type)
mianshit T LU mens* IH having an interview
mian‘zi I = men.ci HL honor; face
mian‘*zi ¥ = men.ci HL honor; face
ming?pait® 2L e min.ptal HL Brand
mingin‘pianet  [WIEHJL [9A0E mins*nptel IILH postcard
mingin‘pianrt  |WIEHIL  |BAZF min.s*in.p'jal LIH posteard
nivzatkart A | TRl T njuca-ik LIH jeans
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Ma YB YB accent Gloss

nivZzailart AP |l F nju.c*a-iku LIH jeans

nuan’qft [ bl nan.c'i IH heating

nuandgilow? [zt B e nan.cilo-u LHL apartment with heating

nuangitpianet BFUTIL [ AR nancipel LIH :e;:;’goipiﬂ;i:%h:z heating,

owxiang! % o3& o-us*jan IH (pop) idol

owiang! 5 o] F-4f0] ous¥jai LHL  |(pop) idol

pao’che! K E9A plo-uch LH sport car

peityin! fic & #Ho]2] ple-iin IH voice artist, voice dubbing

i R 357 plicu HL beer

i NP 3 pli.cu HL beer

pming  |[fi 095 [pnmighan oy, |70 P one andoonds

puket Fh3e 7] puk’s IH playing cards

qPma® ARG 2 cMi.mallo HILL at least, at best

qian!zheng? SHIE ks cen.can ILH visa

qian'zheng* IE Rk denc*op LH visa

qan'z* s A= enci IH sign; putting one’s signature

qian'zi! % N cen.cti IH sign; putting one’s signature

qiackelit 5}y w77 jokaLli ILIH chocolate

qing'chang* EE] % chin.chan LH a cappella

qing?fu’ E1E! e chin.fu LH ones lover

qgingren?jic? AT | 9Al cin.lon.ce LHL St. Valentines Day

qing’tic® Tl ) dinte IH letter of invitation

it [EA 24 lili LH HITACHI

san'xingji2 =R A s*an.s*in.ci LHL three stars

san'xing!ji2 =R 37 s*an.sin.ci LHL three stars

shangpi’fang? (PG 40 sappinfy  |LIH ;fjﬁ:‘;hf‘d; ':(;i;:ﬁ;gilli

shang? + Agsich s*an.hata HIL be put on; get on; challenge

shangbant! L Ak s*an.pal LH attendance at work

shangwang® | LY A9t |sapwaphata  [HILL ;:;nm;,n;:rzz;u;:m o the

shaoflin’si S |29 |voulnss  |up [ oraclin temple the Chinese

martial art of pugilism

shengtdantjier  [ZEHEYS A s*optan.ce THL Christmas Day

sheng'dandie | EHETY A s*on.tan.ce LHL Chistmas Day

sheng'danka® [ EMER [Tt s*optankla LHL Chiistmas card

sheng'dan'ke® | GHER W} s*opttanka THL Christmas card

sheng/qian’ Pk S si.con LH change

shoudji! FHL M]-9-2] s*a-u.ci TH cell phone
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Ma YB YB accent Gloss
shutmadsianghil | BGHAEHL  |2P0PEA] s*umasjanci  |[IILH  |digital camera
sthing!ji2 VYA 223 s*i.sin.ci LHL four stars
sixing 2 VO 227 s*i.s*in.ci LHL four stars
song'xia* AT X34 s*un.s*ja ILH Matsushita (Panasonic)
suanicait ESE 245 s*wan.c'e HL pickles
suan‘zhang Sk ¥ s*wan.car LH counting
suoini? Re 4 s*wani IH SONY
suofliaot Ik} A& s*aljo IH vinyl
suo'liao* Tk} A s*alljo IH vinyl
tailjiao* Nazk E}o]% t"a—i.cjo 1H womb training
tailfiac* JiiE=4 Elo]z tha-i.c*jo ILH womb training
tao’tai* VK ErjErh to.tleto.ta LH throw away old things
tyuicaPpiao* HERE [ER1E |tiwidaipio  |LILH  |football pools
tiac? W L= tjo-whata LHLL  |adjust
ting?dian* f5H Ckl t"in.ten LH blackout
ting?dlian’ f5H kil tin.t*en IH blackout
ting?shui® 57K 94 Cig.s*wi HL suspension of water supply
tingZshui® 57K 294 Cin.swi HL suspension of water supply
ting%shui® 5K golaitt  |tipstuihata HLLL suspend water supply
fingxuc® b kil tip.s*we HL suspension from school
tingyet 5l el Cinje LH suspension of business
tong!xiao! T Bk thun.s*jo LH staying up all night
tong?ju! Il il tug.cwi IH living together
tuan’ il s t'wan L regiment, a class of troops
tuan’yuan? 4154 e than.won IL Ifu:iﬁa:ﬂnbet of the Co-
it B fFolahtt tw-ihata HIL return (goods)
tuthuo* B Fol3] tu-ihwo TH returning goods
wat'taor* ML ofol= wa-i.tol IH overcoat, jacket
wang’qiut® MERIL (S wan.c'jul IL tennis
wanglye* WL % wan,je ILH web site
weilbohz? g | SleF wo-ipolu LHL microwave
wef? L 2ol wa-i H-L/I-H |Helo (phone)
wuking'ji? TR A usin.ci LHL five stars
wirking'j2 fg |98A us*in.ci LHL five stars
xitfu? Sl A& s*i.fu HL suit
xillart iz A s*iku IH pants of a suit
xiatbant! YL MR s*ja.pal LH coming home from work
xia'ket Tk A7 s*jaki ILH (a class) ending, leaving school
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Ma YB YB accent Gloss

(a young person) being sent to aj

xia*xiang! T A s*ja.s*jan LH farm village and trained as a
policy of the Communist Party
(a young person) being sent to a

xiatxiang! F% MERE s*jasjan ILH farm village and trained as a
policy of the Communist Party

xiatzai T AMpA}o] s*ja.ca-i HL downloading

xian*sie? ki QL] s*en.s*we HL blood donation

xiang! i AFsich s*jan.ha.ta HIL ;e%ﬁz;ndhd:g’

xiang/jit AHBL A s*jan.ci IH camera

xin'xian! i skt stins*enhata  |HLII be fresh; be rare

xin'xian! Pt KRl s*insenha.ta HIIL  |be fresh; be rare

xintiang! (i ko] s*in.s*ja-i HL mailbox

xintxiang! {546 Kie's s*in.s*jan HL mailbox

xintyongka® fEHR 57+ s*injunk"a LHL credit card

xingfjibiniguan® [T [ s*incip*ipk*wan [IIHL  |hotel which is ranked with stars

xingfjibiniguan® [T (A s*incip*ipkwan |[IIHL  |hotel which is ranked with stars

xingljibiniguan® | ERIEI [29A m s*in.cip*ink*wan [ILIHL  |hotel which is ranked with stars

xingljtbiniguan’  [FEIELH PR s*incip*inkwan [LLHL  |hotel which is ranked with stars

xuelgao! Tk Az s*weko IH ice cream

yang'ger” HapoL ¥4 jan.kal 1L Chinese traditional dance

yangrou'chuanrt | FRHIL | FE-E jan.Jo-u.cwal IIH lamb kabob

yao’kong’jit T R0t jO.khul].Ci 1IH remote control

yehing? 435S o je.cin HL night view

yehdaot W of| 2k jes*jo IH midnight snack

yehdao* e of| 2k jes*jo IH evening class

yinZling? 4 315 inlin HL silver collar

yilxing?yandjingt  [FeTEHREE |17 H in.sinjen.cin IIIH  |contact lens

yilxing?yandjingt  [FefEHREE |2 in.s*in jen.cin IIIH  |contact lens

youlsit AR 4 jus*i IH game

youstting! WpRT  |[AR jus*it'ip 11H game arcade

zaocan! A %k c*o-o.c'an LH breakfast

zha'pian’ VEgh KRl c*aplen ILH fraud

zhan'zhang? S 2 c*am.cay HL stationmaster

zhao'pin . ] c*ophin LH recruitment

Zhao'gut/ zhao'gu | FEJE ZT c*oku HL paying attention to

zheng'ban’ 1ERR g kls c*ap.pan HL ij:;ll)vmm (Opposie of pimte

zhong?liv? Jieq AIE c*un.lju LH tumor

Zitfett H 2 Z8o] cfe-d LH one’s own expense
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