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For the basic task in first language acquisition, children must learn to segment words (i.e., word
boundaries) from the speech of their caregiver (e.g., Bernard et al., 2020, Stärk et al., 2020).
Furthermore, previous studies report that it is much easier to segment words by using child-directed
speech (CDS) than adult-directed speech (ADS) (Fernald, 2000). In this regard, statistical approaches
including transitional probability (TP; Saffran et al., 1996) are drawing attention to the understanding
of statistical mechanisms of word segmentation in child language acquisition (Aslin et al., 1998).
At the beginning of our study, we pose three questions: (i) what the optimal algorithm is likely at work
for segmentation in Korean, a language typologically different from the major Indo-European
languages that have been investigated for this task, (ii) are distributional cues enhanced in some way
in CDS compared to ADS? (iii) do the differences by age can affect the model performance? To answer
these questions, we report a statistical simulation based on the model performance by using different
algorithms and measures of TP with the manipulation of utterance types (i.e., CDS vs ADS) and
different age groups ranging from zero to two.
For this purpose, as a linguistic resource, we used the Ko corpus in the CHILDES dataset (Ko et al.,
2020; 149,395 syllable tokens for CDS and 24,746 syllable tokens for ADS) for CDS and ADS, with Call
Friend Korean corpus for ADS (122,444 syllable tokens for ADS). In addition, to simulate a child's
linguistic environment, we changed the written form of the corpus to a spoken form by using the
phonological rules of Korean. For model training, we devised the syllable-based TP models by
employing two algorithms (i.e., absolute, and relative) and two measures (i.e., Forward TP, and
Backward TP). We then employed the k-fold cross-validation technique to obtain a normalized result
from each model (Stone, 1974). We set the value of k as 10 and repeated the cross-validation 10 times,
with each sub-sample used exactly once as the test set for the model training. Model performance
was measured by comparing the word boundaries in the original input sentence with the word
boundaries via each model.
We note three major findings of this current study. First, as shown in Figure 1, we found that the
model by using FTP with a relative algorithm showed better performance than the other models.
Second, we found that our model showed better performance when it trained by using CDS than ADS.
This trend aligns with the advantages of CDS for word segmentation (Fernald, 2000). Third, as shown
in Figure 2, when we tried to see the details by different age groups, we found that the CDS for the
age 1 group showed better performance than the other age groups. Our TP model successfully
demonstrates the ability to formulate statistical learning mechanisms of word segmentation for
Korean. The success of our statistical learner adds to the cross-linguistic evidence for the effectiveness
of statistical approaches in modelling child language acquisition.
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