Processing of scrambling in Korean:

the interaction between syntax and intonation

Hansook Lee
Scrambling is one type of word order variation. The optionality and uneven distribution of the scrambling construction have intrigued both syntax field and sentence processing filed. In sentence processing researches, the most common method of experiments was self-paced reading task that used written data. Despite the same methodology, the results are contradictory: some argued that scrambling sentences are more difficult to process, and some argued that they are not more difficult than canonical sentences. Put differently, scrambling sentences required longer reading time in some experiments, and not in other experiments. 

This paper is different from the previous researches in that the experiment used a different method. Considering that scrambling is more frequent in informal or spoken language, aural data were used in the experiment. The data consist of canonical sentences, one noun phrase (NP) scrambled sentences, and two NPs scrambled sentences. Since the word order of VP internal scrambling and canonical sentences are still controversial, only VP external scrambling was included in the data. The example sentences are:


(1) a. canonical word order: Subject – {Dative | Object} – Verb

ex. “UnHye-ka    JengMi-lul    tosekwan-ey    ponaysse” 

UnHye-nom JengMi-acc   library-to           sent

‘UnHye sent JengMi to the library.’
b. scrambling 1 word order: D – S – O – V or O – S – D – V 

ex. “JengMi-lul  UnHye-ka      tosekwan-ey ponaysse” 

JengMi-acc UnHye-nom      library-to           sent
c. scrambling 2 word order: {D | O} – S – V 

ex. “JengMi-lul    tosekwan-ey UnHye-ka       ponaysse” 
JengMi-acc     library-to       UnHye-nom        sent
The advantage of aural data is that the role of prosody in sentence processing can be captured. Furthermore, the intonation pattern of Korean (Seoul dialect), whose AP (Accentual Phrase) is marked by AP-final rising, highlights the case markers in each NP. Since the case markers are crucial keys to understand the thematic role relation between NPs, this particular pattern seems to facilitate the processing of scrambling sentences in Korean. The pictures below show the intonation patterns of canonical/scrambling sentences:

[image: image1.wmf]2200

2400

2600

2800

3000

3200

natural F0

monotone

F0

mean RT (msec)

C

S1

S2

[image: image2.jpg]"ﬁ!‘h‘""}*f
| T
Ll b




  Figure 1. Canonical sentence             Figure 2. scrambling sentence

Scrambling without a particular discourse topic has a similar F0 contour to that of canonical sentences: both of them have overall falling F0, and AP final rising. 


In the experiment, 63 native Seoul dialect speakers participated. The task was off-line comprehension test: after each sentence, a related picture appeared in the monitor. The subjects should press a T button when the picture described the sentence they heard, and an F button when the picture and the sentence did not match. To see the role of prosody, the experiment used another group of sentences that has flat F0: although this flat intonation made the sentences unnatural, if the intonation did not help scrambling more, canonical and scrambled sentences should be slowed to the same degree in processing. 


The reaction time result is as follows:
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Figure 3. Reaction time of each sentence type

The reaction time was measured from the endpoint of the sound file to the point when a button was pressed. While the reaction time difference between natural and monotonous canonical sentences was not significant, monotonous scrambled sentences were significantly slowed in processing. The difference was amplified when two NPs were scrambled. From another point of view, when the intonation was natural, word order variation did not result in significant slower reaction time, while the monotonous intonation did show a longer reaction time in processing scrambled sentences. 


The fact that flattening F0 did not make canonical sentences any harder shows that people do not result to prosodic cues in processing canonical sentences. On the other hand, processors do resort to prosodic cues so that the absence of natural F0 caused additional difficulty of processing scrambled sentences. This interpretation conforms to Cue-based interpretation theory (Pickering & Barry 1991), where one cue compensates the other cue when this is low in cue-validity. In scrambling sentences, the syntactic cue, i.e. word order) has low validity, so the prosodic cue should be available to processors. On the other hand, SPLT (Gibson 1998) can explain only the half of the result here: his model cannot explain why non-canonical sentences are not harder than canonical sentences when there is a natural intonation. 


With aural data, this paper showed that the prosody, F0 in particular, is a critical cue in processing scrambling sentences. However, it is left unanswered whether this is so because the specific character of Seoul dialect intonation pattern, i.e. AP final raising, and whether some other prosodic cues such as duration and intensity play a similar role in processing. To answer those questions in the future work, various languages with different intonation contour and other kinds of data manipulation would be implemented in experiments. 
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