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Mandarin has four phonemic tones (i.e., high-level T1 [X55], rising T2, dipping T3 and falling T4 

[X51]) but not all tones can be combined with every possible syllable (e.g., T1 [tsʰu]55 “coarse”, 

T2 [tsʰu]35 “die”, T4 [tsʰu]51 “vinegar”, but T3 *[tsʰu]214 is unattested). These unattested syllable-

tone combinations, or tonotactic accidental gaps, though accepted as words more readily than 

phonotactically illegal syllables, are considered less wordlike than real words (e.g., Gong & Zhang, 

2020; Wang, 1998) and are accepted gradiently according to syllable frequency (e.g., Gong & 

Zhang, 2020; Lai, 2003; Myers & Tsay, 2004). Furthermore, T3 syllables (both real words and 

tonotactic gaps) are generally judged as less wordlike, presumably due to their marked tonal 

contour (Jin & Lu, 2019). T2 tonotactic gaps, however, may surface as legal forms through a sandhi 

process whereby a T3 becomes a T2 before another T3 (T3-->T2/ _ T3; e.g., Lin, 2007). For 

example, T2 */ku35/ is a tonotactic gap but the phonetic form [ku35] surfaces from the sandhi-ed 

T3 /ku214/ ‘bitter’. Previous studies have shown that surface T2 is linked to the underlying T3 when 

the appropriate sandhi environment is provided (e.g., Chien, Sereno, & Zhang, 2016, 2017; Yuan 

& Chen, 2014; Zhang & Liu, 2016; Zhou & Marslen-Wilson, 1997). For example, in an auditory–

auditory priming lexical decision experiment, Chien et al. (2016) showed that a T3 prime (e.g., 

/fu214/) facilitated the lexical decision of a sandhi-ed T3 (surface T2) target (e.g., [fu35 tao214] ‘to 

council’), while a T2 prime (e.g., /fu35/) did not, suggesting a link between the surface T2 and the 

underlying T3 in a sandhi environment. The present study, using a wordlikeness rating experiment, 

investigates if Mandarin speakers’ judgments of tonotactic accidental gaps would be affected by 

this sandhi process. The preliminary results show that T2 gaps with real word T3 counterparts (e.g., 

*/tsuŋ/35, /tsuŋ/214 ‘always’), were judged as more wordlike than those without real word 

counterparts (e.g., *[ɻɹ̩]35, *[ɻɹ̩]214). 

To date, 10 Taiwan Mandarin speakers (5 male, 5 female, aged 20-28, M=22.2) have participated 

in the experiment. They were asked to rate wordlikeness of the Mandarin syllables presented to 

them on a scale from 1 to 7, 1 being the least wordlike and 7 being the most wordlike. These 

syllables included 96 words and 96 tonotactic gaps, counterbalanced by syllable types (open, 

closed) and lexical tone (T1, T2, T3, T4), T1 and T4 being fillers. Specifically, half of the T2 and 

T3 syllables had real word T3 and T2 counterparts, respectively, while the other half had tonotactic 

gaps. The preliminary results showed that, as expected, 1) words (M= 6.52) were rated as more 

wordlike than gaps (M= 2.74) (Fig. 1), 2) words and gaps were rated gradiently according to 

syllable frequency (Fig. 2), and 3) T3 words were generally rated as less wordlike (Fig. 1), a 

finding that can be attributed to markedness (Jin & Lu, 2019). However, we also found T2 gaps 

were rated as more wordlike when their T3 counterparts were words (M= 2.97) (Fig. 1, right panel, 

leftmost bar) compared to those with T3 gap counterparts (M= 2.52; β= 0.21, p< .01) (Fig. 1, left 

panel, leftmost bar). That is, T2 gaps with T3 real word counterparts tended to elicit higher 

wordlikeness ratings, suggesting that the T2 gaps were interpreted as a sandhi-ed T3 words. This 

trend, however, was not observed with T3 gaps with T2 real word counterparts (Fig. 1, right panel, 

second bar to the left), presumably because surface T3 cannot be derived from T2 by any sandhi 



process in Mandarin. These results suggest that there is a close relationship between T2 and T3 

that can be predicted by the T3 sandhi in Mandarin Chinese even outside an explicit sandhi context. 
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Figure 1. Standardized 

wordlikeness ratings of T2 and 

T3 words (two rightmost bars) 

and gaps (two leftmost bars) 

with word (right panel) or gap 

(left panel) T3/T2 counterparts 

Figure 2. Standardized 

wordlikeness ratings as a 

function of syllable frequency 

(log transformed) 


