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Background: The perceptual properties of a segment are influenced by its phonetic context
[10,11,14] and the perceptual distinction between sounds varies across phonetic contexts [6,9],
e.g., two sounds in a contrast more distinct in one context than another [12]. The perceptual
distinctiveness of sounds is found to correlate with phonological typology, with more distinct
sound pairs more frequently observed [1,6,9]. The current study explores such a connection for
the contrasts of two alveolar sonorants [n] vs. [1] in different vowel contexts and tonal contexts,
which have diverse patterns across Chinese dialects [2,4], through typological surveys and
perceptual experiments.

Typology surveys: Previous studies observed that cross-linguistically consonantal place
contrasts appear less frequently in the [ i] context than in other vowel contexts [6,8,15]. For
the [n-1] contrast, two typological surveys were conducted across 200 Chinese dialects, (i) one
focusing on the presence/absence of the [n-1] contrast in different vowel contexts, i.e., [ _a] vs.
[ _i], without considering tone, and (ii) the other focusing on the [n-1] contrast in different tonal
contexts, e.g., a tone starting with H(igh) vs. a tone starting with L(ow). The results showed
that (i) for vowel contexts, a [na-la] contrast is more frequently observed (89.0%) than a [ni-li]
contrast (59.6%); (ii) for tonal contexts, a [n-1] contrast is more frequently observed with a H-
initial tone (e.g., HH, HL) than a L-initial tone (e.g., LL, LH).

Perceptual experiments: For the typological patterns above, two perceptual experiments
were conducted to examine their potential phonetic groundings. To evaluate the relative
distinction of [n] vs. [1] in different contexts, the speeded AX discrimination task was adopted,
which has been shown to be able to access the psychoacoustic distinction of sound pairs and
bypass the influence of L1 phonology to a substantial extent [5,9].

Experiment 1 focused on vowel contexts, i.e., [ a] vs. [ i], recruiting 36 native Mandarin
listeners. The audio stimuli were CV pairs [na-la] and [ni-li] manipulated from naturally
produced tokens. The durations and intensities of the sonorant onsets and the vowels were
controlled respectively referring to their mean values in natural speech [3,7]; a level FO
trajectory was superimposed to the syllables, corresponding to a mid-level tone. As the results,
the [_a] context introduced a significantly shorter response time (RT) than the [_i] context (X°
=5.588, df =1, p <.05), as in Fig. 1. Assuming a shorter RT to indicate a larger perceptual
distinction, the results showed that a [na-la] contrast is perceptually more distinct than a [ni-li]
contrast.

Experiment 2 focused on tonal contexts, recruiting 31 native Mandarin listeners. The audio
stimuli were [ni-1i] pairs bearing different tones, including H-initial ones (HH, HL) vs. L-initial
ones (LL, LH). In addition to the stimulus manipulation as in Experiment 1, the relative
intensities of different tones matched respectively their intrinsic differences, e.g., HH > LL
[13]. The results showed that a H-initial tone (HH, HL) introduced a significantly shorter RT
than a L-initial tone (LL, LH) (X*=8.939, df =1, p < .01), as in Fig. 2. This indicated that, for
the [n] vs. [1] contrast, a H-initial tone (HH, HL) introduced more perceptual distinction than a
L-initial tone (LL, LH).

Discussions and conclusions: Two typological surveys showed that, across Chinese
dialects, the [n-1] contrast exists more frequently in [ a] than [ i] and more frequently with H-
initial tone than L-initial tone. The results of two perceptual experiments indicated that a [n-1]
contrast is psychoacoustically more distinct in [ a] and with a H-initial tone. This study
confirms that the perceptual distinctiveness of the alveolar sonorants [n] vs. [I] can be
influenced by vowel contexts as well as tonal contexts. In general, the results of this study
support the contention that perceptual distinctiveness is relevant to the cross-linguistic
typology of phonological contrasts.
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Fig. 1. Log response time (LogRT) of the [n-]] Fig. 2. Log response time (LogRT) of the [n-1]
contrasts in different vowel contexts (Exp. 1), with contrasts with different initial tones (Exp. 2), with
the error bar around the mean values. error bars around the mean values.
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