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ABSTRACT
This study examines the application of two Mandarin tone sandhi rules on 
real and wug words varying in degrees of phonological and semantic 
dependency. Using two statistical methods, we examined the surface f0 
contours and underlying pitch targets. For the third tone sandhi, a lexical 
effect was discovered on the relationship between “word-likeness” of 
stimuli and completeness of rule application. The degree of application for 
the half-third sandhi tone, however, was less consistent. This study offers 
new insights in the debate between categorical and gradient views of sandhi 
rules. We propose three hypothesized situations and argue that the 
Mandarin tone sandhi rule application involves computation of sandhi 
forms, though it becomes more incomplete on wug words containing more 
illegitimate morphemes. Finally, between the two rules, the application of 
the third tone sandhi rule is less phonetically motivated and more biased in 
wug words, exhibiting differences between real words and wug words.
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1. INTRODUCTION 
1.1 Mandarin Tones and Tone Sandhi 

Mandarin Chinese has four tones, which can be described by Chao 
tone numbers (Chao 1948). The tone numbers reflect the starting and 
ending point of tones on a one-to-five scale, where one indicates the lowest 
pitch of a speaker, and five the highest, as shown in (1). 

 
(1) Tone 1 (T1)  /ma/ high-level (55) “mother” 

   Tone 2 (T2)  /ma/ high-rising (35) “hemp” 
   Tone 3 (T3)  /ma/ low-dipping (213) “horse” 
   Tone 4 (T4)  /ma/ high-falling (51) “to scold” 

 
Tone sandhi is the tonal alternation of a tone triggered by certain 

phonological environment (e.g., Chen 2000). There are two well-known 
tone sandhi rules in Mandarin as described in many studies (e.g., Chao 
1948, 1965; Cheng 1968). They are shown in (2).  

 
(2) a. T3(213)  T2 (35)/___ T3(213) (third-tone sandhi) 

b. T3(213)  21/___{T1(55), T2(35), T4(51)} (half-third 
sandhi) 

 
In the tone sandhi rules in (2), (a) describes that the first T3 in a 

disyllabic combination T3 + T3 changes into T2. Rule (b) states that the 
second half of the first T3 is truncated in disyllabic combinations T3 + T1, 
T3 + T2 and T3 + T4. These rules are considered to be phonological for 
two reasons (Zhang and Lai 2010): first, they concern language-specific 
tone changes, and secondly, they are not due to tone co-articulation, which 
influences the beginning and ending of a tone (e.g., Chen, Wiltshire and Li 
2018; Xu 1997).  
 
1.2 Neutralization of the Third Sandhi Tone and T2 on Real Words 

Myers and Tsay (2003) note two existing views of Mandarin third-tone 
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