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Three factors: (i) vowel quality ([a] vs. [i]), (ii) voicing of 
consonants (voiced vs. voiceless) and (iii) length (short 
vs. long). Fully crossed. 6 items each within each cell. 

- E.g. [pinkin] ([i], vls, short), [branglan] ([a], vcd, long).

- We explained to the participants that Pokémon 
characters undergo evolution, and when they do, they 
get larger and stronger, using the pictures above.

- A total of 150 native speakers judged whether each 
name is better for a pre-evolution character or post-
evolution character.  

- Analysis using a hierarchical Bayesian logistic 
regression model yields three notable advantages in 
this context: (i) avoids convergence issues with a 
model with complex interaction terms and (ii) allows us 
to interpret credible intervals (CIs) as our degree of 
belief, and (iii) thus allows us to conclude a “null” effect 
for interaction terms. 

• Length: β = 0.90, 95% CI [0.53, 1.26]
• Vowel: β = 1.85, 95% CI [1.41, 2.29]
• Voicing: β = 0.60, 95% CI [0.28, 0.92]
• Credible values for interaction terms straddled zero

Conclusion 1: Three factors can cumulatively interact.
Conclusion 2: This ganging-up cumulativity is linear.  
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Exploring the nature of cumulativity through sound symbolism
Shigeto Kawahara1 & Canaan Breiss2 

Keio University1 & UCLA2

Introduction Experiment 1

• We know very little about whether sound symbolism shows cumulative patterns, and if so, how.
• We found that (1) three factors can cumulative interact, (2) counting and ganging cumulativity can 

co-exist, (3) ganging-up cumulativity generally seems to be linear, and (4) counting cumulativity was 
sub-linear (for the current case).

• This research on cumulativity was inspired by a body of work on this topic in formal phonology.
• Formal phonology can (and perhaps should) contribute to research on sound symbolism. 

Sound symbolism: systematic connections between sounds and meanings.

- This topic barely received serious attention in the generative linguistics tradition.
- It is on the other hand receiving a dramatic rise of interests from other fields, including 

psychology, cognitive science, cognitive linguistics, marketing studies, sports science, 
food science, etc…

One understudied topic, despite this renewed interest: cumulativity

- Theoretical phonologists care about this topic, because it bears on the OT vs. HG debate.
- This debate can be understood from a more general perspective of decision-making: a 

”fast-and-frugal heuristics decision” (=OT) vs. a “regression-based model” (=HG) 
(Gigerenzer & Gaissmaier 2011).

The general research question: Do sound symbolic patterns show cumulative patterns? If 
so, how?

- Which type of decision-making strategy do speakers use when they make linguistic (i.e. 
sound symbolic) judgments?

- Recent studies on formal phonology started addressing the question of how cumulativity 
manifests itself (i.e. linear or sub-linear or super-linear)? See Breiss (2020) and Breiss & 
Albright (2020). 

- MaxEnt HG predicts that all of these cumulative patterns are possible.
- How about in sound symbolism?

Specific research questions

Counting cumulativity: when there are two instances of the same segment, do they evoke 
stronger sound symbolic image than one segment?

- Probably, yes (Hamano 2013; Kawahara & Kumagai 2021; Martin 1962).

Ganging-up cumulativity: when two distinct segments evoke the same sound symbolic image, 
does the simultaneous occurrence invoke stronger image than when they appear separately?

- Probably, yes too (D’onofrio 2014; Kawahara to appear; Thompson & Estes 2011)

We need more case studies to explore whether sound symbolic effects are cumulative. In 
addition, inspired by Breiss (2020), we want to ask the following how-questions.

Specific research questions:

1. Can more than two factors interact cumulatively?
2. Can counting cumulativity and ganging-up cumulativity co-exist?
3. In the case of ganging-up cumulativity, is it linear or sub-/super-linear?
4. In the case of counting cumulativity, is it linear or sub-/super-linear?

The empirical domain: Pokémonastics, studies of sound symbolism using Pokémon names 
(Kawahara et al. 2018; Shih et al. 2019). Two experiments with native speakers of English.

Discussion 

Experiment 2

Two factors: (i) vowel quality ([a] vs. [i]) and (ii) 
length (short vs. medium vs. long). The second 
factor was intended to test counting cumulativity. 
Fully crossed. 9 items each within each cell. 

- E.g. [pini] vs. [pinkin] vs. [prinklin]

- A total of 138 native speakers of English.

• Length: β = 2.67, 95% CI [2.19, 3.17]
• Vowel: β = 2.04, 95% CI [0.68, 3.36]
• Interaction:  β = 0.15, 95% CI [-0.46, 0.78]

Conclusion 3: The ganging-up cumulativity is again 
linear. 

- To access the (non-)linearity of cumulativity, we 
calculated the change in log-odds from short to 
medium and from medium to long. 

- For both vowel conditions, the change in log-odds 
was larger for the short vs. medium comparison.

Conclusion 4: This is a sign of sub-linear cumulative 
interaction.  
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