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Laboratory studies have shown that infants (Aslin, Saffran & Newport 1998) and adults 
(Saffran, Newport & Aslin 1996) are able to use transitional probabilities (TPs) between 
syllables to segment continuous speech into words. Syllables occurring within a word have high 
TPs compared to syllables across word boundaries, therefore learners could in principle segment 
speech by positing potential word boundaries at local TP minima. However, Yang (2004, 2006) 
showed that in practice the abundance of monosyllabic words in CDS makes identifying local 
minima insufficient for identifying word boundaries; TPs are only informative for words with 
two syllables or more. Adult-directed speech (ADS) likely has fewer monosyllabic words, and 
therefore is potentially more informative than CDS, in terms of TPs, for infant language learners. 
If this is the case, then ADS would provide a rich source of statistical information for L2 learners 
as well. The ability to track statistical information like TPs has been argued to be a domain-
general cognitive mechanism (Kelly & Martin, 1994). As such it could be particularly useful to 
adult language learners, who potentially lack some of the domain-specific language acquisition 
faculties that infants possess (DeKeyser 2000).  

The current study investigates whether ADS is indeed more informative in terms of TPs 
among syllables than CDS. Experiment 1 examines five corpora from the Michigan Corpus of 
Academic Spoken English (MICASE, Simpson, et al., 2002), using the algorithm developed in 
Yang (2004, 2006) for segmenting speech using TPs. Words are transcribed using the CMU 
pronouncing dictionary (Bartlett, et al., 2009). Yang gathered data from over 200,000 syllables, 
and found that transitional probabilities stabilized after about 100,000 syllables. For this reason, 
we limit our study to just over 100,000 syllables; our data include 137,201 syllables. 
Performance was evaluated using the F measure, which weighs precision (how many of the 
postulated words are actual words) and recall (how many of the actual words are postulated as 
words). Strong performance is reflected by an F measure closer to 1, while poor performance is 
reflected by an F measure closer to 0. Results of the first experiment yielded an F measure of 
.233, suggesting that ADS is not a better source of data for word segmentation using TPs. In fact, 
our result was lower than the F measure found for CDS, .299 (Yang 2004,2006).  

To explore this result further, we address a possible difference between CDS and ADS, 
namely that that adult-directed speech contains longer words and a higher type/token ratio 
(Soderstrom 2007). This could mean that TPs do not stabilize around 100,000 syllables, but 
rather at a larger number. In Experiment 2, we doubled the number of syllables analyzed, 
including nine corpora from MICASE, consisting of 228,336 syllables. Results were almost 
exactly the same as in Experiment 1, with an F measure of .237. 

These results suggest that adult-directed speech is not more informative than child-
directed speech in terms of TPs among syllables. The explanation for this may be that, perhaps 
counter-intuitively, ADS does not have appreciably more multi-syllabic words than CDS. In 
Yang’s CDS corpus, a one-syllable word is followed by another one-syllable word 85% of the 
time. In our data, this number is only somewhat lower: 77%. Our data consist of 61% 
monosyllabic words, which are uninformative in terms of TP. Additionally, the larger type 
vocabulary in ADS, particularly notable in this corpus of academic speech, may obfuscate TP 
information by lowering the “high” TPs of syllables that co-occur within a word. The relatively 



low informativity of TPs in spontaneous natural speech—both CDS and ADS—suggests the 
need for additional word-segmentations mechanisms both for L1 and L2 learning.  
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