Psychonomics 2021
Poster Session I
5th Nov 2021
#1418

Phonological Relatedness Judgments Reflect the Existence of (Somewhat) Distant
Connections and Community Structure in the Phonological Lexicon
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Introduction
Network science offers language scientists a set of tools to
study the large-scale structure of the mental lexicon.

Predictor
Path length
Community (0=Diff,
1=Same)

Est. (Std. Err.)
-1.656*** (0.068)
0.395* (0.169)
Word 1

A phonological network where words are connected if they
were phonological neighbors has the following features:
• Small worldness: The average shortest path length of the
largest connected component was 6.05 (Vitevitch, 2008)
• Evidence of meso-level structure: Words sharing similar
phonological segments clustered into communities
(Siew, 2013)
This study investigated if people were sensitive to
phonological distance between words using a phonological
relatedness task.
• H1: Word pairs separated by a longer path length in the
phonological network are perceived to be less similar
sounding than word pairs separated by a shorter path.
• H2: Word pairs from the same community in the
phonological network are perceived to be more similar
sounding than word pairs from different communities.

no. syllables
no. phonemes
audio duration
log(FreqSUBTLEX)
degree
positional segment freq.
biphone freq.
Word 2
no. syllables
no. phonemes
audio duration
log(FreqSUBTLEX)

-0.037 (0.109)
0.343 (0.186)
-0.132 (0.095)
-0.138 (0.089)
-0.219 (0.142)
-0.373* (0.170)
0.089 (0.154)
-0.108 (0.104)
-0.065 (0.177)
0.020 (0.087)
-0.020 (0.087)

degree

-0.467*** (0.132)

positional segment freq.
biphone freq.
Constant
Observations

0.071 (0.148)
0.117 (0.138)
2.563*** (0.260)
19,800

Table 1. Mixed effects logistic
regression model predicting
the odds of indicating that two
words SOUND SIMILAR.
Note:* p < .05, ** p < .01, *** p
< .001. The model also included
random intercepts of
Participants, Word 1, Word 2
(not shown below).

Examples of word pairs:
Path length = 1
drum-dumb (same comm.)
crime-cry (diff. comm.)
Path length = 5
aware-polar (same comm.)
column-upper (diff.
comm.)
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Discussion
Results indicate that people are sensitive to large-scale
structure of the phonological lexicon:
• Evidence for sensitivity to community structure,
although effect is relatively subtle.
• Increasing path length (phonological distance)
decreased similarity judgments, but up to a point.
The present study aligns with previous work showing that
people were sensitive to semantic distance between words
in a semantic network (Kenett et al., 2017; Kumar et al.,
2020).
Preliminary simulations of a model of spreading activation
(Siew, 2019) implemented on the phonological network
indicate that phonological similarity judgments can be
accounted for by considering how activation is distributed
across the structure of the phonological lexicon.

Method
Participants: 99 native speakers of English (NUB = 47, NNUS = 34,
NProlific = 18)
Stimuli: 2 sets of 200 word pairs each
• IV1: Community: both words were either in same community
or different communities
• IV2: Path length: fewest number of links required to travel from
wordi to wordj in the network; 1, 2, 3, 4, 5
• Words were obtained from Vitevitch (2008)'s phonological
network
• Audio files were obtained from the MALD (Tucker et al., 2019)
Procedure: Participants listened to word pairs and decided if the
words were similar sounding or not.
• Participants either completed Set A or B
• Order of presentation of word pairs was counterbalanced

Figure 1. Toy network demonstrating the
presence of two communities in green and
yellow. Red connections illustrate the
shortest path (of 2) connecting two words
in the network.

Figure 2. Word pairs in same community were
considered to be more similar sounding.

Figure 3. Phonologically distant word pairs are
less likely to be considered as similar sounding.

