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Emergent Hidden Grammar:
Stochastic Patterning in Korean Accentuation of Novel Words'

HYUN-JU KIM
Stony Brook University (SUNY)

1 Introduction

The lexical accent pattern of a word in North Kyungsang Korean (NKK) is lexi-
cally determined, as illustrated in the following minimal triplet: kdci ‘kind,” kaci
‘eggplant,” kdci ‘branch.” Syllable structure does not categorically predict accent
placement: for example, a heavy syllable does not necessarily attract accent (e.g.
camcari ‘dragon,’ Arisin ‘older person,” susukkdp ‘kaoliang stalk’). However, it
has been claimed that NKK speakers accent loanwords on the basis of syllable
structure (Kenstowicz and Sohn 2001). How do NKK speakers decide to accent
newly adopted words, which lack accent specification in UR? Do they accent new
words randomly or in certain regular patterns? In order to answer these questions,
an experimental study was performed using novel words to examine what deter-
mines accent placement when no lexical entry is available for accent.

Novel words have been used in many experimental studies recently. There
have been at least two different views on how to explain patterns in novel words.
One holds that patterns emerging in novel words are influenced by analogy with
existing words (e.g. Albright and Hayes 2001; Eddington 2000, 2004; Face 2004).
Under the analogy-based account, patterns in novel words follow familiar words
which are phonetically similar to the novel words, or which are most frequent in
the lexicon. Zuraw (2000) showed that Tagalog native speakers’ judgment of na-
sal substitution in novel words is consistent with the lexical frequency of existing
words. Hayes and Londe (2006) also showed that Hungarian vowel harmony pat-
terns in novel words are consistent with lexical frequency. In contrast, the second
approach assumes that the phonological grammar contains default rules which are
applied when a lexical entry is not available. Crosswhite et al. (2003) showed that

"I am indebted to Ellen Broselow and Marie Huffman for their valuable input and help with my
study. All remaining errors are of my own. This paper was supported by NSF grant BCS-
07460227 to Ellen Broselow, Marie Huffman, and Nancy Squires.
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default stem-final stress is dominant (80%) in Russian stress placement in novel
words, even though the occurrence of stem-final stress is much less (30%) in the
lexicon.

This study presents empirical evidence that the accent patterns in novel words
do not originate from analogy to phonetically similar familiar words. Rather, the
accent pattern of novel words reflects statistical patterning in the lexicon. A cor-
pus study showed that lexical distribution of NKK accent patterns is phonologi-
cally patterned: penultimate accent is common where all the syllables are light;
final accent is more frequent where the final syllable is heavy. Lexical statistics
revealed probabilistic structure-sensitive patterning in the lexicon even if excep-
tions obscure the patterning. This study will show that the accent patterns in novel
words actually match this statistical patterning in the lexicon. This indicates that
NKK speakers have implicit knowledge of the statistical patterning and apply it to
novel words which lack lexical specification.

The rest of the paper is organized as follows: Section 2 presents a corpus
study to examine statistical patterning in the lexicon. Section 3 presents experi-
mental studies of NKK accentuation in novel words testing (1) the effect of analo-
gy to phonetically similar words; (ii) stochastic patterning in novel words; and
(111) default accentuation. Section 4 discusses how accent patterns in novel words
coincide with lexical statistical patterning. Section 5 is the conclusion.

2 Lexical Statistical Patterning

A corpus study was performed to examine lexical statistics based on a corpus of
current Korean word usage (The National Institute of the Korean Language 2003;
www .korean.go.kr). If the patterns which emerge in novel words are consistent
with statistical patterning in the lexicon, this will support a stochastic grammar
based on lexical frequency (Zuraw 2000; Hayes & Londe 2006).

The corpus consists of “pure” native words, excluding Sino-Korean words and
loanwords. In order to control morphological effects on accentuation, only “mon-
omorphemic” nouns were selected. Excluding loanwords, Sino-Korean words,
derived nouns, and words longer than three syllables yielded 1275 bisyllabic and
trisyllabic monomorphemic native Korean nouns out of 39,856 nouns. Of these
1275 words, 865 were bisyllabic and 410 were trisyllabic. Since the corpus does
not indicate accent, three native speakers were asked to indicate the accent pattern
on the existing words.”

As shown in (1), the bisyllabic words show a relatively balanced accentuation
pattern (double 30% vs. penult 40% vs. final 30%).

? Native speakers disagreed on 8% of the words (58 of the 865 bisyllabic words and 45 of the 410
trisyllabic words, e.g. hwip"aram ~ hwip"aram ‘whistle’; térjAnnim ~ torjAnnim ‘brother-in-law’).
For these words, the pattern which 2 out of 3 speakers assigned was chosen for the analysis.
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Stochastic Patterning in Korean Accentuation of Novel Words

(1) Distribution of accent for bisyllabic words according to syllable weight
combinations (The number given in parentheses is the percentage of each

count)
Double (%) Penult (%) Final (%) Total
LL 65 (26) 121 (49) 62 (25) 248
HL 86 (42) 83 (40) 38 (18) 207
LH 63 (23) 98 (37) 107 (40) 268
HH 52 (37) 40 (28) 50 (35) 142
Total 266 (30) 342 (40) 257 (30) 865

*H: heavy syllable; L: light syllable

However, accent patterns are not distributed evenly across syllable weight combi-
nations. The distribution shows more frequent penultimate accent in LL (49%),
more frequent double accent in HL (42%) compared to 26% in LL and 23% in
LH, more frequent final accent in LH (40%) compared to 25% in LL and 18% in
HL, and less common penultimate accent in HH (28%) than in other combina-
tions. Statistical analyses using Pearson’s chi-square test confirmed that the dis-
tribution of accent was significantly different according to syllable weight combi-
nations (LL vs. HL: x2(2)=l2.16, p=.002; LL vs. LH: x2(2)=13.67, p=.001; LL vs.
HH: %*(2)=15.84, p<.001; HL vs. HH: %*(2)=13.4, p=.001). In sum, the accent
distribution in bisyllabic words showed a clear tendency toward accented heavy
syllables.

Unlike the overall even distribution in bisyllabic words, lexical statistics of
trisyllabic words showed uneven accent distribution: 306 out of 411 words (75%)
received penultimate accent, 66 words were assigned double accent (16%), 29
words were given final accent (7%), and only 10 words received antepenultimate
accent (2%) overall in trisyllabic words as shown in (2).

(2) Distribution of accent for trisyllabic words according to syllable weight

combinations

Double (%) | Penult (%) | Final (%) | Antepenult (%) | Total
LLL 20 (12) 138 (82) 4(2) 6 (4) 168
HLL 12 (13) 78 (86) 0 1(1) 91
LLH 6 (24) 4 (16) 13 (52) 2 (8) 25
HHL 16 (28) 36 (63) 4(7) 1(2) 57
LHL 8 (15) 45 (85) 0 0 53
LHH 1(11) 2(22) 6 (67) 0 9
HLH 2 (67) 0 1(33) 0 3
HHH 1 (20) 3 (60) 1 (20) 0
Total 66 (16) 306 (75) 29 (7) 10 (2) 411
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The results showed that the preference for penultimate accent was overwhelming-
ly high (75%) in trisyllabic words, while the number of trisyllabic words with
other accent patterns was fairly small: double accent 16%; final 7%; antepenulti-
mate 2%. Despite the predominance of penultimate accent, Pearson’s chi-square
test showed a significant association between accent type and syllable weight
combination. Final accent was the most preferred in words ending in a word-final
heavy syllable (52% in LLH; 67% in LHH), which was significantly different
from LLL combination (X2(3)=77.16, p<.001), whereas final accent was one of
the least preferred accents in trisyllabic words (7%). This demonstrates that final
accent is chosen not accidentally but because accent favors the word-final heavy
syllable. In addition, double accent in HHL was significantly more frequent than
in LLL (x*(3)=11.96, p=.008). However, a word-initial heavy syllable (HLL) it-
self did not affect accent placement because the pattern of HLL was not signifi-
cantly different from that of LLL combinations (%*(3)=3.67, p=.3). Double accent
in HLL (13%:12 out of 91 HLL words) was significantly less frequent than dou-
ble accented words (28%) in HHL (x*(3)=12.92, p=.005).

The following graphs in (3) were based on the raw frequency of the results.
The left-hand graph illustrates the occurrence of penultimate accent in LLH,
LHH, HLH, and HHH.

(3) Structure-sensitive accent distribution in trisyllabic words

Penultimate accent in trisyllabic words trisyllabic words

140
\ 20 {—«
120 \
100 15 A

o -3
£ : N A o
60 l\ 10 v = & "Final
© _a X '\/‘ \\ N ——Antepnt
2 // e A ‘ " \éb\g
-~ ¢,
1 S A W N Sl W S =~

AR ;
Gt e w Y N Yot e B T My

While penultimate accent was prevalent in LLL and HLL words, it was much rar-
er in words ending in heavy syllables. As illustrated in the right-hand graph in (3),
double accent was more frequent in HHL and final accent in LLH and LHH.

To summarize, the lexical statistics showed that penultimate accent is the most
frequent in the lexicon. However, the distribution of accent according to syllable
weight combination revealed structure-sensitive patterning: there is a strong ten-
dency toward final accent on LH and LLH; a tendency toward double accent on
HH and HHL. The next section addresses the question of whether NKK speakers
actually internalize the statistical patterning and apply it to novel words.
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Stochastic Patterning in Korean Accentuation of Novel Words

3 Experiments

An experimental study of NKK accentuation was performed using novel words to
examine the factors determining accent placement when no lexical entry is avail-
able with an accent specification. Three hypotheses guided this study. (1) The
Analogy Hypothesis: accent patterns in novel words will follow the patterns of
existing words that are phonetically similar to the novel words. Analogy effects
have been found in Spanish stress placement with novel words (Eddington 2000,
2004; Face 2004). Face (2004) especially showed an effect of analogy to phoneti-
cally similar words, and effects of lexically subregular patterns and morphological
category in nonsense words. Therefore, in the absence of lexical accent specifica-
tion, it is possible that speakers access neighboring lexical items that are similar to
the novel words and follow the patterns of these similar words. (2) The Stochastic
Accent Hypothesis: accentuation in novel words will be consistent with statistical
patterning in the lexicon. (3) The Default Accent Hypothesis: there is a default
accent rule which applies when there is no lexical entry available. Among the
previous studies of NKK accent patterns, Kim (1997) actually proposes default
penultimate accent for underlyingly accentless words. Kim’s hypothesis predicts
penultimate accent as default regardless of syllable structure since native accentu-
ation cannot be solely determined by syllable structure.

3.1 Experiment 1: Analogy Test

In this experiment, the Analogy Hypothesis is tested using nonce words similar to
existing words. This hypothesis predicts that patterns in nonce words will follow
those of words that are phonetically similar to the target word.

3.1.1 Participants

12 subjects, ranging in age from 28 to 55 years (mean 41), participated in this
study. Participants were born and grew up in Daegu, a city located in the northern
part of Kyungsang province, and most of them still lived in the city at the time of
the experiments. Five were male and seven were female. They were paid for their
participation, which took less than half an hour.

3.1.2 Materials

The stimulus set consisted of nonce words, 24 bisyllabic and 26 trisyllabic. The
nonce words were identical to existing words except for one consonant in the final
syllable, of which difference is one place feature from the corresponding conso-
nant in a real word; for example, toysem, hamjipat were constructed by changing
a place feature of the final consonant of real words, foysén ‘younger sibling,’
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hamjipak ‘wooden bowl.” Forms ending with a vowel were created by changing
onset consonants of the final syllable (e.g. kampa, mujide from kamja ‘potato,’
mujike 'rainbow’). Following the finding that the onset of a word activates a set of
lexical candidates (Allopenna et al. 1998; Marslen-Wilson 1987), I assumed the
nonce stimuli were similar enough to activate neighboring lexical items. An equal
number of nonce forms was given for each accent pattern and for each combina-
tion of light (open) and heavy (closed) syllables.’

3.1.3 Procedure

Participants were recorded in a quiet room using a cardioid condenser lavalier mi-
crophone and a Zoom H4 digital recorder at 44.1 kHz sampling rate. They read a
randomized list of words given in a Korean carrier sentence, for example “atiri

to satalla K'atara” (My son asked me to buy too) with 2
repetitions. The second readings were analyzed. Nonce words were presented
with pictures of unfamiliar cartoon characters as in (4) and introduced as the
names of new cartoon characters which had recently become popular among chil-
dren.

(4) Example sentence

atiri B8 kampa to satalla k"atara
‘My son asked me to buy kampa too’

Participants were asked to read the sentences as natural conversational speech.
Each speaker looked through the word list in order to familiarize himself/herself
with all the words before recording. Speakers were asked to read in their own dia-
lectal accent.

Accent patterns in target words were judged by two native NKK speakers (the
author and an undergraduate linguistics student at Stony Brook University). If
disagreement occurred between the two judgments, accent decision was made
based on the pitch contour generated using Praat.

3.1.4 Results

A total of 599 tokens (50 items x 12 subjects, excluding one token with produc-
tion error) were collected for the analogy test. The distribution of actual accent
patterns was compared to that of analogy accent patterns using a loglinear analy-
sis. The independent variables were syllable weight combination, e.g. LL, HL,
LH, HH (H:heavy; L:light), accent type (double; penultimate; final)*, and accent

3 The list of all test words used in the study appears in the Appendix.
* Initial accent was rarely produced in novel words. Only two tokens were produced in initial ac-
cent (one in analogy set and the other in non-analogy set). Therefore, it was omitted in statistical

208



Stochastic Patterning in Korean Accentuation of Novel Words

word group (actual vs. analogy). The dependent variable was the count of tokens
for each variable.

The results showed that only 41% of responses (246 out of 598 tokens)
showed analogy patterns, while 59% showed no effect of analogy. As shown in
(5), penultimate accent was the most frequent overall (51.2%; 306 out of 598 to-
kens). Penultimate accent was dominant in words with only light syllables
(76.2%) and in forms with an initial heavy syllable (64.3%). The predominance of
penultimate accent did not comply with the result predicted by the Analogy Hy-
pothesis, which predicted that only 33% of these forms should have penultimate
accent. The distribution of final accent was also different from that predicted by
analogy: 86 out of 144 tokens (59.7%) were final accented, as opposed to 33%
predicted by analogy. For the words with two initial closed syllables (HH/HHL),
double accent was more common than in words with other syllable weight combi-
nations.

(5) Overall results of actual accent patterns

Double (%) | Penult (%) | Final (%) Total (%)

LL/LLL 16 (9.5) 128 (76.2) | 24 (14.3) 168 (100)
HL/HLL 42 (29.4) 92 (64.3) 9(6.3) 143 (100)
LH/LLH 31 (21.5) 27 (18.8) | 86 (59.7) 144 (100)
HH/HHL 63 (44.1) 59 (41.3) | 21(14.7) 143 (100)
Total 152 (25.4) | 306 (51.2) | 140(23.4) | 598 (100)

The distribution of actual accent patterns compared to that of analogy patterns
is illustrated in the following figures.

(6) Comparison of actual patterns and analogy patterns

Analogy test_bisyllabic words

100%
90% 1
80% A
70% A
60% 1
50% 1
40% +
30% A
20% 1
10% 1
0%

Analogy test_trisyllabic words

OFinal(%)
BPenult(%)

ODouble(%)

actual
actual

analogy

analogy

LL HL

actual
actual

analogy

analogy

LH HH

O Antepnt(%)
OFinal(%)

| | | mPenult(%)
L Double(%)

actual
actual
actual

analogy

analogy

HLL LLH

analogy

actual

analogy

HHL

If analogy influences accent patterns in nonce words, actual patterns with double,
penult, and final accent are expected to be evenly distributed in each syllable

analyses.
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weight combination, as in the analogous real words. However, the results showed
that actual patterns did not follow analogy patterns. For instance, more final ac-
cent in LH and more double accent in HH were found in actual patterns than in
analogy patterns. A loglinear analysis confirmed that the distribution of actual
patterns was significantly different from that of analogy patterns (% (3) =84.28,
p<.001). It also showed that interaction between syllable weight combination
and accent type was significant (y* (9)=427.72, p<.001).

To summarize, the analogy test showed that the actual patterns were signifi-
cantly different from analogy patterns to similar words. This result suggests that
analogy to phonetically similar words is irrelevant to NKK accentuation of novel
words.

3.2 Experiment 2: Stochastic Accent and Default Accent Test

Experiment 2 was designed to test whether the accent patterns of novel words re-
flect the statistical patterning in the lexicon (Stochastic Accent Hypothesis) or de-
fault penultimate accentuation (Default Accent Hypothesis). The Stochastic Ac-
cent Hypothesis predicts that heavy syllables will tend to attract accent in novel
words, in accordance with the statistical association between accent and syllable
weight in the lexicon. On the other hand, the Default Accent Hypothesis predicts
that penultimate accent will be the most common regardless of syllable structure.

3.2.1. Participants and Procedure

The participants were the same as those in Experiment 1 (12 NKK speakers, rang-
ing in age from 28 to 55 years (mean 41), five male and seven female). Experi-
ment 2 was run following the same procedure as in Experiment 1.

3.2.2 Materials

The test word set consisted of four possible combinations of syllables for bisyl-
labic words and for trisyllabic words: LL, HL, LH, HH, LLL, HLL, HHL, LLH
(H:heavy; L:light) (e.g. mana, mayna, manay, mannay, takapa, tapkapa, tap-
kanpa, takapak). Heavy syllables used in the experiment were closed with one of
the following coda consonants: &, p, m, n, n. Light syllables were open. A single
vowel, either a or i, was used within a word; for example, only the vowel a was
used as in a word takapa or the vowel i was used as in a word citiki. Phonetic
quality of onset consonants was also controlled: each word contained only obstru-
ent onsets such as p, ¢, k (e.g. kapa) or only sonorant onsets such as m and » (e.g.
mana). For trisyllabic words, only obstruent consonants were used for onsets (e.g.
pakapa, citiki), because sonorant onsets such as /, m, n trigger nasalization of ob-
struent coda consonants in the preceding syllable (e.g. tapnaka > tamnaka). Four
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or five items were included for each syllable weight combination. In total, 36
words were created: 20 bisyllabic words and 16 trisyllabic words.’

3.2.3 Results

A total of 427 tokens were collected from 36 test words with 12 subjects exclud-
ing 5 tokens with production errors®. 237 tokens were bisyllabic and 190 tokens
were trisyllabic. The Default Accent Hypothesis predicts that penultimate accent
would be the most frequent regardless of syllable structure. As shown in (7),
overall results showed that penultimate accent was the most frequent in bisyllabic
and trisyllabic words: 45% in bisyllabic words; 56% in trisyllabic words. Howev-
er, double accent was assigned frequently in bisyllabic words (37%) although it
was not as common as penultimate accent. Final accent was least favored (less
than 20%) in both groups (18% in bisyllabic words; 16% in trisyllabic).

(7) Overall results in bisyllabic words and in trisyllabic words

Frequency of each accent in bisyllabic words Frequency of each accent in trisyllabic words

120 120

100 100

80— 80

60

tokens 60 tokens

| 40 +—

40—

20— 1 20 T—

0 T T 0
Double Penutt Final

Double Penult Final

Table (8) presents counts of each accent according to syllable weight combi-
nations in bisyllabic words.

(8) Distribution of accent for bisyllabic words according to syllable weight

combinations
Double (%) Penult (%) | Final (%) | Total
LL 10 (16.7) 49 (81.7) 1(1.7) 60
HL 15 (25.4) 42 (71.2) 2 (3.4) 59
LH 17 (28.8) 11 (18.6) | 31 (52.5) 59
HH 45 (76.3) 6 (10.2) 8 (13.6) 59
Total 87 (36.7) 108 (45.6) | 42 (17.7) | 237

> The list of all test words used in the study appears in the Appendix.

% The tokens excluded due to production errors were as follows: kakpap produced for the target
word kakpa (S2); manany for maynay (S2); tampa for tapam (S7); kintinci for kikdinci (S7);

tagkanpa for tapkapa (S11).
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Penultimate accent was chosen more than 80% of the time in words with all light
syllables (LL). When the initial syllable was heavy (HL), accent placement was
similar to that of words with all light syllables (LL): penultimate accent for HL
was still as high as 71%. However, the weight of the final syllable was crucial in
inducing non-penultimate accent. The final syllable was accented in 53% of the
words with a final heavy syllable, which was significantly different from patterns
of the other combinations: final accent was produced in fewer than 5% of LL and
HL combinations (p<.001)”. Double accent assignment increased to 76% in words
beginning with heavy syllables when the final syllable was heavy. This result con-
trasted with the low assignment of double accent in HL combination (25%).
Therefore, the final heavy syllable was a trigger for non-penultimate accent
placement.

Figure (9) presents more clearly the distribution of double accent and final
accent according to syllable weight combinations, which demonstrates structure-
sensitive accentuation.

(9) Structure-sensitive accentuation in bisyllabic words

Double accent distribution Final accent distribution

LL HL

HH
2% )
LL 19% 05

1%
HL
17%

HH
52%

LH
20%

74%

Among the words with double accent, the HH combination was the most favored
and the percentage (52%) was significantly higher than that of other combinations
(LL, HL, LH; p<.05). In addition, most of the final accented words were LH. The
probability of final accent in LH (74%) was significantly higher than in LL (2%)
(p<.001). Even though final accent was not favored, final accent was chosen when
the word-final syllable was heavy.

As for trisyllabic words, the results were similar to those of bisyllabic words:
penultimate accent was most frequent, double accent less, and final accent was
least favored. Double accent was also not preferred in most combinations except
in words where the initial two syllables were heavy (HHL). The results are shown
in (10).

7 The results were compared using a repeated measures analysis of variance (ANOVA). The inde-
pendent variables used were syllable weight combination and accent position. The dependent vari-
able was the number of tokens.
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(10) Distribution of accent for trisyllabic words according to syllable weight

combinations
Double (%) | Penult (%) | Final (%) Total
LLL 4 (8.3) 39 (81.3) 5(10.4) 48
HLL 16 (34) 28 (59.6) 3(64) 47
LLH 4 (8.3) 22 (45.8) | 21 (43.8) 48
HHL 28 (59.6) 17 (36.2) 2 (4.3) 47
Total 52(27.4) | 106 (55.8) | 31 (16.3) 190

Penultimate accent was dominant in the combinations LLL (81%) and HLL
(60%). However, penultimate accent was less frequent in the combinations LLH
and HHL: 46% and 36% respectively. Instead, final accent became more common
in LLH (44%) and double accent in HHL (60%) compared to LLL and HLL com-
binations. The tendency toward final accent for LLH (44%) was significantly
stronger than the tendency toward final accent in other combinations (10% in LLL
(p=.019); 6% in HLL (p=.02); 4% in HHL (p=.002)). Even though double accent
was more common in HLL (34%) than in LLL (8%), the difference did not reach
statistical significance. However, double accent increased to 60% in HHL, which
was significantly higher than the number of double accented words in all the other
combinations (p<.05).

The structure-sensitive accentuation was revealed more clearly in the distribu-
tion of each accent according to syllable weight combinations as illustrated in

(11).

(11) Structure-sensitive accentuation in trisyllabic words

Double accent distribution

LLL
8%

HLL
31%

Final accent distribution

HHL LLL
6% 16%

HLL
10%

HHL
53%

LLH
68%

Words with double accent were significantly more common in HHL than in other
combinations (p<.05). Also, 68% of the words with final accent were LLH com-
binations, which was significantly higher than those in other combinations
(p<.05).

To summarize, penultimate accent was the most frequent in nonce forms.
However, accentuation in nonce forms was also syllable structure-sensitive, con-
trary to the prediction of the Default Accent Hypothesis. The structure-sensitive
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patterns manifested in nonce words actually complied with statistical patterning in
the lexicon, which will be discussed in the following section.

4 Discussion

The results showed that analogy was not a factor in accentuation of nonce words.
The accent regularity expressed in nonce words suggests that phonologically-
grounded sources, not random choices, determine the patterns: both penultimate
accent and structure-sensitive accent patterns. Penultimate accent was the most
frequent; however, default accentuation was not sufficient to account for nonce
word accentuation because it failed to predict structure-sensitive accent in nonce
words. The source of the structure-sensitive patterns can be ascribed to statistical
patterning in the lexicon. As Figure (12) shows, the accent patterns in the corpus
and in nonce words match fairly well.

(12) Comparison of accent patterns in the corpus and in nonce words

Final Accent Double accent
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/ \ 500
100 A 400 /
L // \\ —4+—Novel words . A / —— Novelwords
® 300 {300
/ \\ ~—8— Corpus / \/.7?. —8— Comus
200 / \\ 200 /
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00 '\/ . . " 0.0 T : ;

LLL HLL LLH HHL LLL HLL LLH HHL

Final accent was quite rare in LLL, HLL, and HHL but common in LLH, both in
nonce words and in the corpus, as shown in the left-hand graph. The strong ten-
dency toward accented word-final heavy syllable in nonce words accords with
lexical frequency. The right-hand graph illustrates that double accent was pre-
ferred in HHL both in nonce words and in the corpus. The preference for double
accent for HHL was even stronger in nonce words. On the other hand, double ac-
cent in HLL was not as common as in HHL in the corpus whereas double accent
emerged rather strongly in HLL nonce words.

The structure-sensitive accentuation in nonce words is consistent with the sta-
tistical patterns in the lexicon. Furthermore, the structure-sensitive patterning ap-
peared even more strongly in nonce words. This suggests that NKK speakers have
implicit knowledge of the structure-sensitive patterning, even though it is ob-
scured by exceptions. Weight-sensitive patterns of loanwords also provide another
source of evidence that NKK speakers apply the knowledge of structure-sensitive
patterning to newly adopted words: penultimate accent is generally assigned in
words without heavy syllables (e.g. [ik"ako ‘Chicago’), final accent in words end-
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ing in a heavy syllable (e.g. sithakhilj 'stocking'), and double accent is preferred in
words beginning with heavy syllables (e.g. simp"éni ‘symphony’). It has general-
ly been assumed that the structure-sensitive patterns of loanwords cannot be at-
tributed either to native phonology or to the influence of the source language.®
However, these results suggest that the accent patterns in loanwords are in ac-
cordance with the native language association between syllable weight and ac-
cent.

5 Conclusion

An experimental study using novel words revealed a strong tendency toward ac-
cented heavy syllables as well as a preference for penultimate accent. A corpus
study showed that these patterns are present in statistical patterning in the lexicon.
This suggests that the syllable structure sensitivity and the predominant penulti-
mate accentuation emerging in novel words are actually the reflection of statisti-
cal patterning in the lexicon. Furthermore, the results of an analogy test showed
that analogy is not a factor in accentuation of novel words. I conclude that NKK
speakers internalize lexical statistical patterning and that a stochastic grammar
based on lexical frequency guides the accentuation of newly adopted words in
NKK (Zuraw 2000; Hayes & Londe 2006).

Appendix

Experiment 1

Cv.cv CvVC.cv CvV.cvC CvC.cve
suga nikbe gasir Akc"Ap
cagu damge badap bApsat
copha cipde giriy hatgan
gubu gukda hobat Algun
geni nemgi ginim dangon
nadi gamba gusAt bancup
CvV.Ccv.ev CVC.CV.CV CV.CV.CVC cvc.cveev
acire, gamari nalcisi jadinim banrani
sat"umi, mucide simmami ATiSin gombange
mudabi donchiri arimarn canttangi
sadami dalgugi susuttar incalri
doragi danmugi gadirin cindamme
nasime conami ttigegil mindinne

¥ Accent placement in loanwords is not necessarily consistent with stress placement in the source
language (e.g. sit"ak"in vs. stécking).
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Experiment 2

CV.CV  CVCyo.CV CV.CV(Cy, CVCy,.CVCy,

mana marnna manar) mannar
kapa kakpa kapak kakpap

tapa tampa tapam tampar)

cipi cimpi cipim cimpin

tiki tipki tikik tipkik

CV.CV.CV CV(y,.CV.CV CV.CV.CV(Cy, CVCy,.CVC,.CV

takapa tapkapa takapak tapkanpa
pakaca pankaca pakacan pankanca
kitici kiktici kiticik kiktinci
pipici pimpici pipicim pimpinci
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