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ABSTRACT 

This paper investigates edge effects on the relationship 
between the underlying tonal sequence and its surface 
realization in the IP-final Accentual Phrase within the 
Optimality Theoretic framework. I will examine the way in 
which AP tones are aligned with their associated syllables 
in IP-final position. In Korean, Jun’s (1996) ‘see-saw 
effect’ does not allow any two identical tones if they are 
marking a boundary of a prosodic group. A phonetic 
experiment conducted in this paper suggests that the 
‘see-saw effect’ only apply to H boundary tones. 
Furthermore, it will be shown that the timing of tonal peaks 
is determined through the ranking of a set of violable 
constraints. That is to say, the AP tonal realization is 
achieved through the access to the global intonation in a 
complicated way. 

1. INTRODUCTION 

The Accentual Phrase surfaces as LHLH in Korean (Jun 
1993). When the AP is placed in the Intonation Phrase-final 
position, the AP-final H is replaced by a boundary tone 
(L%, H%, etc).  Hyman  (1990) contends the unidirectional 
effect of boundary tones of a larger domain on to the 
boundary tonology of a smaller one. However, the tonal 
realization in Korean cannot be fully accounted for by 
simple replacement of the AP-final tone by a boundary tone. 
Rather it requires a computation of its detailed phonetic 
consequences and grammatical information. 

Jun (1996) suggests ‘see-saw effect’ which does not allow 
any two identical tones if they are marking a boundary of a 
prosodic group. She proposes two modes of achieving the 
‘see-saw effect’: categorical tone change and phonetic 
strengthening.   

The tonal realizations of the AP also have to do with the 
number of syllables within the AP. The LHLH underlying 
tones are realized when the AP has more than 4 syllables. 
Otherwise, some tones are undershot on the surface. An 
AP-initial laryngeal consonant triggers the AP-initial H 
giving rise to HHLH pattern. In interrogatives whose 
boundary tones are mostly H%, IP-final AP tones are 
realized quite differently from those in declaratives.  

The goal of this study is to determine whether the ‘see-saw 
effect’ applies to any identical tones, L or H, and find a 
number of constraints determining the timing of tonal peaks. 
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2. METHOD 

ta illustrating the avoidance of the AP-final H and 
sequence in Jun (1996) is of 2 syllable-words. 
ver, tonal realization in the AP can vary depending on 
mber of syllables within the IP-final AP. Thus, a 
tic experiment will be conducted to see how the 
aw effect’ is resolved according to the number of 
les within the AP, the AP-initial consonant, and a 
ary tone. 

ets are shown in the appendix. Set 1 has three syllable 
 in the IP-final AP varying in initial consonant quality: 
including sonorants vs. laryngeal consonants. Sets 2 
 include the varying number of syllables, from 2 
les to 5 syllables, in the IP-final AP with nasal and 
itial consonants. Three sets are all read both in 
gatives and declaratives. The same order of words 
ployed in interrogatives and declaratives in Korean. 
male and two female Seoul native speakers 

ipated in this experiment. They repeated the sentences 
s.  

values were measured from the middle of the vowel 
h syllable of the IP-final AP using PitchWorks. The 
of the boundary tones were defined by the tone types 
ring in the last syllable of the IP.  

3. RESULTS AND DISCUSSION 

ta are composed of two APs: IP-initial AP (AP1) and 
al AP (AP2). The f0 pattern of sonorants is the same 
t after plain stops (Jun 1996). Thus AP2-initial 

ants were grouped together with plain stops in data set 
 AP1-final f0 and the AP2-initial f0 values of plain 

and sonorants vs. other laryngeal consonants in data 
re shown in Table 1.  AP-initial pitch after a laryngeal 
nant is significantly higher than that after a plain stop 
996, Han 1996). 

we will examine how the plain stop-initial and 
eal consonant-initial AP2s are realized on the surface 
 context of interrogatives and declaratives. Table 2 
arizes the tonal patterns exhibited in IP-final AP 
ting of the 2 syllables in data sets 2  and 3. Data set 1 



has the IP-final AP consisting of 3 syllables, while data sets 
2 and 3 have the IP-final AP consisting of  2,3,4, and 5 
syllables. 

Speaker AP2-initial 
Consonant 

AP1-finalσ     
pi tch (Hz) 

AP2-initial σ
p i t c h  ( H z ) 

P l a i n  a n d 
sonorant C 

169.475 122.6 Male J 

Laryngeal C 158.4 201.475 
P l a i n  a n d 
sonorant C 

154.95 111.95 Male Y 

Laryngeal C 144.96 178.54 
P l a i n  a n d 
sonorant C 

278.44 196.36 Female P 

Laryngeal C 261.57 332.03 
P l a i n  a n d 
sonorant C 

244.05 200.58 Female L 

Laryngeal C 234.25 294.95 

Table 1:  AP1-final and AP2-initial pitch values in data set 
1 

When the IP-final AP consisting of 2 syllables begins with 
a nasal, tones in declaratives and interrogatives are 
consistently realized as L-L% and L-H%, respectively, in 
Table 2. On the other hand, when the IP-final AP begins 
with a laryngeal consonant, different tonal patterns surface. 
First, as for the male Y speaker, it is realized as either 
H-L% or L-HL% in declaratives in Table 2. The AP-initial 
tone is realized as H when the AP begins with a laryngeal 
consonant as shown in Table 1. Then we can assume that 
the HL% boundary tone triggers the tone lowering of 
AP-initial H tone. Otherwise, *H-HL% tonal pattern 
violates the ‘see-saw effect’ which does not allow the 
identical two tones marking a different prosodic domain. 

Speaker AP2-initial  
C 

Declarative Interrogative 

P l a i n  a n d 
sonorant C 

L-L% L-H% Male J 

Laryngeal C H-L% H-LH%,  
H-H% 

P l a i n  a n d 
sonorant C 

L-L% L-H% Male Y 

Laryngeal C H-L%,  
L-HL% 

H-H% 

P l a i n  a n d 
sonorant C 

L-L% L-H% Female P 

Laryngeal C H-L% H-LH% 
P l a i n  a n d 
sonorant C 

L-L% L-H% Female L 

Laryngeal C H-L% H-LH% 

Table 2: Tonal patterns in the IP-final AP consisting of 2 
syllables (- indicates the beginning of a boundary 
tone) 

Second, when the IP-final AP begins with a laryngeal 
consonant in interrogatives, H-H% (upstepped H boundary 
tone) or H-LH% surface.These realizations represent two 
modes of satisfying the ‘see-saw effect’ suggested by Jun 
(1996): categorical tone change and phonetic strengthening.  
We can now predict the possibility of LH% in the H-initial 
IP-final AP consisting of 2 syllables. Jun’s (1996) ‘see-saw 
effect’ refers to any two identical tones marking a prosodic 
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rns two adjacent H tones belonging to different 
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stingly enough, tonal realizations of the IP-final AP 
ting of 3 syllables shown in Table 3 are different 
en male and female speakers. 
ker AP-initial C Declarative Interrogative 

P l a i n  a n d 
s o n o r a n t  C 

LL-L% LL-H%  J 

Laryngeal C HL-L% HL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LL-L% LL-H%  Y 

Laryngeal C HL-L% HL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LH-L% LL-H% le P 

Laryngeal C HH-L% HH-LH% 
P l a i n  a n d 
s o n o r a n t  C 

LH-L% LL-H% le L 

Laryngeal C HH-L% HH-LH% 

 3: Tonal patterns in the IP-final AP consisting of 3 
syllables  

AP-initial tonal rising is not observed in male 
ers: LL-L% and HL-L% for male speakers but 
% and HH-L% for female speakers. We suppose that 
itial rising is a crucial cue for female speakers. 
d, when H% is employed in interrogatives, laryngeal 
 APs are realized as HL-H% for male speakers, while 
re realized as HH-LH% for female speakers. As for 
e speakers, AP-initial tonal rising is important and 
aw effect’ is resolved by way of the LH% boundary 
H. In other words, HH-H% is never allowed for both 

 and females. This result suggests males and females 
use of the different tonal realization modes. 
ker AP2-initial C Declarative Interrogative 

P l a i n  a n d 
s o n o r a n t  C 

LHL-L% LLL-H%  J 

Laryngeal C HHL-L% HHL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHL-L% LHL-H%  Y 

Laryngeal C HHL-L% HHL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHL-L% LHL-H% le P 

Laryngeal C HHL-L% HHL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHL-L% LHL-H% le L 

Laryngeal C HHL-L% HHL-H% 

 4: Tonal patterns in the IP-final AP consisting of 4 
syllables  

 the IP-final AP has 4 syllables as shown in Table 4, it 
ot incur the two identical H tone conflict. Thus males 
emales produce the same tonal patterns both in 
atives and interrogatives when the phrase begins with 
ngeal consonant. However, when the phrase begins 
a plain consonant, AP-initial tonal rising is 
tently observed for female speakers, while male 
er J does not show the phrase-initial rising in 
gatives. Notice that various boundary tones are not 
d when there are more than 4 syllables in the IP-final 



AP. Table 5 shows that all 4 speakers exhibit the same tonal 
patterns when the IP-final AP has 5 syllables except for the 
fact that AP-initial rising takes place in the third syllable as 
opposed to the second syllable (Lee and Kim 1997). We 
suggest that laryngeal consonant triggered H tone, 
Phrase-initial rising, and H% can be realized when the 
IP-final AP is long enough.  

Speaker AP2-initial 
Consonant 

Declarative Interrogative 

P l a i n  a n d 
s o n o r a n t  C 

LHLL-L% LHLL-H% Male J 

Laryngeal C HHLL-L% HHLL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHLL-L% LHLL-H% Male Y 

Laryngeal C HHLL-L% HHLL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHLL-L%, 
LLHL-L% 

LHLL-H% Female P 

Laryngeal C HHLL-L% HHLL-H% 
P l a i n  a n d 
s o n o r a n t  C 

LHLL-L% LHLL-H% Female L 

Laryngeal C HHLL-L% HHLL-H% 

Table 5: Tonal patterns in the IP-final AP consisting of 5 
syllables 

Tables 2-5 suggest that the constraints in (1) are working 
for tonal realization.  

(1) a. Ident H in an AP-initial laryngeal consonant 
b. Domain edge effect: a boundary tone in a 

prosodic domain is replaced by one in a larger 
prosodic domain 

c. *HH when the two H tones belong to a different 
prosodic domain 

d. AP-initial tonal rising 
e. AP-penultimate L 
f. No contour tone in non-IP-final syllable 

In optimality theoretic term, a number of constraints 
conspire to determine the timing of tonal peaks through 
constraint ranking. The following constraint ranking is 
suggested for tonal realization. 

(2) Domain edge effect, No contour tone, Ident H >> *HH 
>> AP-rising, AP-penultimate L 

The constraint ranking in (2) indicates that the edge tone 
assignment takes precedence over the nonedge tone 
assignment. That is to say, the domain edge syllables 
(AP-initial syllable aligned with the AP-initial tone and 
AP-final syllable aligned with the AP-final or IP-final tone) 
are aligned with a tone before the domain-internal syllables 
are aligned with a tone. I would posit LHLH or HHLH for 
the AP depending on the AP-initial consonant: HHLH 
when the AP begins with a laryngeal consonant but LHLH, 
otherwise. The default boundary tone for declaratives is 
L%, while that for interrogatives is H%.  

Tableaux in (3) illustrate how the suggested constraints in 
(1) interact to yield optimal tonal realization in the IP-final 
AP. 

(3) a

/HHL
H%/ 
   HH

HL
   LL

b

/HHL
L%/ 
   HH

HL
(male

HH
(fema
   
LHL

c

/LHL
H%/ 
   LH

LL
   
LHL

d

/LHL
%/ 

LH
(fema

LL
(male
   LH

The o
there 
aligne
syllab
declar
have 
accou
AP-pe
As ex
AP-ri
contra
in inte
laryng
highe
explai
the se
AP-in
differ
. Tonal realization of the 3 syllable IP-final AP 
beginning with a laryngeal consonant in 
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H- Domain 
effect 

Ident H *HH AP-rising 

H%   *!  
H%    * 

H%  *!   

. Tonal realization of the 3 syllable IP-final AP 
beginning with a laryngeal consonant in 
declarative 

H- Domain 
effect 

Ident 
H 

*HH AP-ris
ing 

AP-penul
timate L 

H% *!  *  * 
L%
) 

   *  

L% 
le) 

    * 

% 
 *!   * 

. Tonal realization of the 3 syllable IP-final AP 
beginning with a plain consonant in interrogative 

H- Domain 
effect 

Ident H *HH AP-rising 

H%   *!  
H%    * 

% 
*!    

. Tonal realization of the 3 syllable IP-final AP 
beginning with a plain consonant in declarative 

H-L Domain 
effect 

Ident 
H 

*HH AP-ris
ing 

AP-penul
timate L 

L% 
le) 

    * 

L% 
) 

   *  

H% *!  *  * 
 

ptimal output is marked as . For the 3 syllable-AP, 
will be two possibilities for the second syllable to be 
d-either H or L since it is also the penultimate 
le in an AP. This is why we have HLL% or HHL% in 
atives as shown in (3b). That also explains why we 
LLH or LHH variation for IP-medial AP. It can be 
nted for by the tie ranking between AP-rising and 
nultimate L in the OT framework as shown in (3b). 
amined in Tables 2-5, female speakers obey the 

sing tonal pattern, while male speakers do not. In 
st, males and females produce the same tonal patterns 
rrogatives regardless of whether the AP begins with a 
eal consonant or not as in (3a) and (3c) due to the 

r ranked *HH. Likewise, the constraint ranking in (2) 
ns the different realizations of AP tones depending on 
ntence type. Their different behavior with respect to 
itial rising suggests that different gender make use of 
ent constraint ranking.  



In contrast to phonological analysis, the OT account for 
phonetic realization represents the degree of probability. 
The least optimal candidate is not likely to occur, while the 
less optimal candidates may surface. In order to account for 
phonetic strengthening (upstepped H) as a means of 
satisfying ‘see-saw effect’, we may still need a phonetic 
constraint.  

4. CONCLUSIONS 

The tonal patterns take various forms in the IP-final AP in 
contrast to in the IP-medial AP. Above all, IP-final 
boundary tones affect the tonal realization. Jun (1993) 
contends that the IP-boundary tone preempts the AP-final 
H tone. Then we would expect that the tonal patterns in 
IP-medial AP and those in IP-final AP are the same except 
for the IP-final boundary tone. Jun (1996) proposed the 
‘see-saw effect’ to account for the mismatch between the 
tonal patterns in the IP-final AP and those in the IP-medial 
AP. This study showed that the ‘see-saw effect’ only 
applies to H tone sequence belonging to a different 
prosodic category through a phonetic experiment. 
Furthermore, this study maintained that the tones and their 
associated syllables were differently aligned depending on 
three factors: the boundary tones, the size of the syllables in 
the phrase, the initial segment of the phrase.  

This study showed that the optimality theory could provide 
the tool to get the optimal tonal patterns. In OT, the ranking 
of a set of violable constraints gives rise to the optimal 
output. The constraints include Ident H in an AP-initial 
laryngeal consonant, Domain edge effect, *HH, and 
AP-initial rising.  
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APPENDIX 
ige} {paraya} ‘This is ‘para’.’ ‘Is this ‘para’?’ 

ige} {p’araya} ‘This is ‘p’ara’.’ ‘Is this ‘p’ara’?’ 

ige} {pharaya} ‘This is ‘phara’.’ ‘Is this ‘phara’?’ 

ige} {taraya} ‘This is ‘tara’.’ ‘Is this ‘tara’?’ 

ige} {t’araya} ‘This is ‘t’ara’.’ ‘Is this ‘t’ara’?’ 

ige} {tharaya} ‘This is ‘thara’.’ ‘Is this ‘thara’?’ 

ige} {karaya} ‘This is ‘kara’.’ ‘Is this ‘kara’?’ 

ige} {k’araya} ‘This is ‘k’ara’.’ ‘Is this ‘k’ara’?’ 

ige} {kharaya} ‘This is ‘khara’.’ ‘Is this ‘khara’?’ 

ige} {maraya} ‘This is ‘mara’.’ ‘Is this ‘mara’?’ 

ige} {raraya} ‘This is ‘rara’.’ ‘Is this ‘rara’?’ 

ige} {saraya} ‘This is ‘sara’.’ ‘Is this ‘sara’?’ 

ige} {haraya} ‘This is ‘hara’.’ ‘Is this ‘hara’?’ 

ajum∂nirl} {mid∂} ‘I believe my aunt. (Declarative and 
terrogative)’  

ajum∂nirl} {mid∂yo} ‘I believe my aunt. (Declarative 
nd interrogative)’  

ajum∂nirl} {midlleyo} ‘I will believe my aunt. 
Declarative and interrogative)’  

ajum∂nirl} {midry∂guyo} ‘I am going to believe my 
unt. (Declarative and interrogative)’  

ajum∂nirl} {s’wayo} ‘(He) shoots my aunt. (Declarative 
nd interrogative)’  

ajum∂nirl} {s’olleyo} ‘I will shoot my aunt. (Declarative 
nd interrogative)’  

ajum∂nirl} {s’olly∂guyo} ‘I am going to shoot my aunt. 
Declarative and interrogative)’  

ajum∂nirl} {s’onng∂eyo} ‘I am shooting my aunt.  
Declarative and interrogative)’  

panggogumarl} {nalla} ‘I carry sweet potatoes.   
Declarative and interrogative)’  

panggogumarl} {nallayo} ‘I carry sweet potatoes. 
Declarative and interrogative)’  

panggogumarl} {narlleyo} ‘I will carry sweet potatoes. 
Declarative and interrogative)’  

panggogumarl} {narry∂guyo} ‘I am going to carry 
weet potatoes. (Declarative and interrogative)’  

panggogumarl} {s’∂yo} ‘I use sweet potatoes. 
Declarative and interrogative)’  

panggogumarl} {s’lleyo} ‘I will use sweet 
otatoes. (Declarative and interrogative)’  

panggogumarl} {s’lly∂guyo} ‘I am going to use sweet 
otatoes. (Declarative and interrogative)’  

panggogumarl} {s’nng∂eyo} ‘I am using  sweet 
otatoes. (Declarative and interrogative)’  
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