











English (between 1918-2017),! there are significantly more back vowels in male names than in
female names (y°=10.279, p=0.001).

4.3 Mandarin

Linguistic features that were examined in Mandarin are summarized in (4).

(4) Prosodic factors syllables*, reduplication*, tone*
Vowel quality [+HIGH], [-HIGH], [+FRONT]*, [-FRONT], diphthongs
Consonant quality [+SPREAD GLOTTIS] obstruents, [-SPREAD GLOTTIS] obstruents, '
[SONORANT] consonants, [LABIAL], [PALATAL], [RETROFLEX], [VE-
LAR, NASAL|

4.3.1 Prosodic factors

As with Japanese and English pokemonikers, there is a significant positive correlation between the
length of a Mandarin Chinese Pokémon name (e.g., as measured by syllables) and its weight,
power, and evolutionary stage, as shown in Figure 10.

Figure 10. Correlations between number of syllables (CMN) and Pokémon attributes (left to right): (a) weight, (b) power, and (c¢)
evolutionary stage (width of bars are scaled by proportion of data).

In Chinese (both Mandarin and Cantonese), reduplication is a common sound symbolic
phonological feature (Li & Thompson 1989; Mok 2001). Among other features, reduplication of-
ten is used for the diminutive in Chinese: for instance, ¥4 ‘doggie” is derived from reduplicating
the word ¥4 ‘dog’. Reduplication with this diminutive function is often found in names for both
pets and people (and particularly for women), as in the name of Chinese actress $3K/K ‘Fan
Bingbing’ (Starr et al. 2018). The dimunitive function of reduplication in Chinese is a feature of
nouns; elsewhere in Chinese grammar, reduplication has other functions.

14 Data from the U.S. Social Security Administration website: https://www.ssa.gov/oact/babynames/decades/cen-
tury.html

15 In terms of voice onset time, [p, t, k] in Mandarin are comparable to [b, d, g] in English, despite their differing IPA
transcriptions (see e.g., Chang et al. 2011); in the literature, the distinction is traditionally described as [£SPREAD
GLOTTIS] for Chinese.
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For this study, reduplication was coded as any full or partial repetition within a name: for
example, JF7 7 [po> po>°] (full reduplication; #016) and LEEEE, [pi® pi®d niau?'?] (partial redupli-
cation; #017). In the pokemonikers, we found that reduplication significantly correlates with many
of the Pokémon features investigated: in fact, it was the most robust and prominent sound symbolic
correlate in the Chinese languages that we investigated—see Figure 11.
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Figure 11. Correlations between presence of reduplication (Yes vs. No, CMN) and Pokémon attributes (left to right): (a) weight,
(b) height, (c) power, and (d) evolutionary stage (width of bars are scaled by proportion of data.

The presence of reduplication patterns with lighter, smaller, less powerful, and less evolved char-
acters. For example, both baby stage f7EEF [p"i*>pau*’pau?!?] (Cleffa; #173) and Stage 1 7|7
[pPi phi3®] (Clefairy; #035) feature reduplication. The subsequent evolution to the final form Stage
2 F7E[PY [phi kMy?! ¢i%] (Clefable; #036) removes reduplication. The presence of reduplication
also trends with the greater likelihood of occurring as a female Pokémon. !¢ It appears, then, for
Pokémon in Chinese, reduplication is associated most strongly with diminution.

16 There may also be effects of orthographic reduplication in Chinese, where radicals within each character are re-
peated (but do not reflect any phonological repetition in pronunciation): for example, the B ‘insect’ radical in B3
F [u® kon™® wan*] (Scolipede; #545). As cases of semantic radical reduplication are quite rare in the corpus and do
not reflect phonological reduplication, these orthographic effects were not investigated here.
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Finally, we investigated potential correlations between tone and Pokémon characteristics.
In the ensemble model, there were trending positive correlations between the 4" tone (a tone that
falls from high to low, represented as 51 in Chao digits; see Duanmu 2002) and Pokémon power,
evolutionary stage, and probability of occurring as a male: these correlations are illustrated in Fig-
ures. A similar association between 4" tone and male personal names was observed in Starr et al.
(2018). This link between largeness and 4" tone may also be observed in the Mandarin lexicon
more broadly: 4™ tone is used for words including X [ta’'] ‘big’; F [tey’!] ‘huge’; i [xau’!]
‘vast’; B [tson®!'] ‘heavy’; and fifi [suo’!] ‘large’. This raises the question of whether the associa-
tion between 4" tone and certain Pokémon attributes arises purely from the use of words for ‘big’.
Indeed, a common strategy in making more evolved Pokémon names in Mandarin is also to add
one of the words for ‘big’. For example, Stage 2 LEELE [pi®® pi® niau?'?] (Pidgeotto; #017)
evolves to Stage 3 by stripping the reduplicated EL [pi*®] and adding X [ta’!], to become AELE,
[ta>! pi*® niau?!*] (Pidgeot; #018). However, even excluding X [ta’!], for which there are 32 in-
stances in the Mandarin pokemonikers, the sound symbolic correspondences of 4™ tone holds (it
weakens, but remains significant). Notably, the 4™ tone, which falls in pitch from 5 to 1, is the tone
contour with the steepest slope in Mandarin (Xu 1997): we propose that this steep pitch drop is
iconically linked with largeness. This iconicity may be related to the fact that f0 dynamics can
influence perceived duration (Lehiste 1976). In particular, dynamic f0 induces a longer percept
than flat fO (Yu 2010; Gussenhoven & Zhou 2013). To be sure, it is puzzling though that the rising
tone is not linked to largeness in Mandarin, since rising fO tends to induce the longest perceived
duration. More discussion on tone and iconicity is in §5.1.2.

4.3.2 Segmental quality

Of the consonant and vowel features tested, there was only one significant segmental effect that
emerged from the ensemble model. More front vowels in a pokemoniker, including [i, y, e, @, a,
ai, ai, €] tends to correlate with more powerful characters, shown in Figure 12.
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Figure 12. Correlations between number of front vowels (CMN) and Pokémon power.
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Given that front vowels have been found to correlate with female personal names in Mandarin
(Starr et al. 2018), as one would expect under the frequency code, this positive correlation between
front vowels and power appears to be an anomalous finding.

4.4 Cantonese

Linguistic features that were examined in Cantonese are summarized in (5).

%) Prosodic factors syllables*, reduplication®, tone*
Vowel quality [+HIGH], [-HIGH]', [+FRONT], [-FRONT]
Consonant quality [+ASPIRATION] obstruents, [~ASPIRATION] obstruents, syllable-final
[p, t, k], [LABIAL], [VELAR, NASAL|

The results reported for Cantonese here are based on the original, pre-2016 set of Cantonese
names (see fn. 7). In Cantonese, as with Mandarin, longer names are significantly correlated with
heavier and more evolved Pokémon. The presence of reduplication is significantly correlated with
lighter, smaller, less powerful, less evolved, and more commonly female characters.

4.4.1 Prosodic factors

In Cantonese, we find a significant negative correlation between 2™ tone (high-rising tone) and
Pokémon size, power, and evolutionary stage. Names with more occurrences of 2" tone are more
likely to correlate with smaller, less powerful, and less evolved Pokémon, shown in Figure 13.
Similar to the findings for 4™ tone in Mandarin, 2™ tone in Cantonese is the tone with the steepest
slope, rising from pitch 2 to 5 (Francis et al. 2008). While the falling tone in Mandarin was asso-
ciated with largeness, this rising tone in Cantonese is linked to meanings related to smallness;
indeed, this is the tone used in the word /> [si:u*’] ‘small’. The association between 2"¢ tone and
smallness might also be related to the fact that the diminutive and nickname formations in Can-
tonese are associated with a morphological tone change process, called pin-jam, that derives mid-
to-high rising tones from semantically related syllables with a non-high level, non-mid rising tone:
for example, [t"0i?!] ‘stage, terrace’ — [t"0i*°] ‘table’; [ken*’] ‘mirror’ — [nan? kep®] ‘eye-
glasses’ (see Jurafsky 1988; Yu 2007). This tone change is also often associated with diminutive
reduplication: for example, [je:?!] ‘old man, paternal grandfather’ — [je:?! je:?’] ‘paternal grand-
father (with endearment)’; [ney?’] ‘girl’ — [ney®’] ‘daughter’/[ney?® ney>’] ‘daughter (with en-
dearment)’ (see Yu 2012).
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Figure 13. Correlations between number of 2™ tones (YUE) and Pokémon attributes (left to right): (a) height, (b) power, and (c)
evolutionary stage (width of bars are scaled by proportion of data).

There is also a trending pattern of more 6™ tones (low tones) correlating with a greater
likelihood of being a male Pokémon. This is not a trend observed for personal names in Cantonese
(Starr et al. 2018) but is nonetheless consistent with the predictions of the frequency code, where
maleness is associated with lower pitch and deeper voices.

4.4.2 Segmental quality

There is a trending effect correlating the number of non-high vowels [a:, e, a, éﬁ, a, g, Eu, 6?1,
3, 21y, @1, ¢, ey] in a name with Pokémon weight. Having more non-high vowels tends to corre-
spond to lighter Pokémon. This runs counter to usual expectations of vowel height and weight
(Shinohara & Kawahara 2010), and we do not necessarily have a fitting explanation of this effect.
It is worth noting that Cantonese underwent a vowel shift from Middle Chinese, in which many
high and low vowels swapped places (Newman 1983). If the vowel flip is responsible (in part or
whole) for the effect here, it would suggest that sound symbolism is persistent even after surface
sound-meaning correspondences are no longer true. Korean, discussed in the following section,
also presents a potential situation in which historical shifts interact with sound symbolic associa-
tions.

4.5 Korean

Linguistic features that were examined in Korean are summarized in (6).

(6) Prosodic factors segments™
Vowel quality “light” vowels [o, a], “dark” vowels [A, u], [tHIGH], [-HIGH],
[+FRONT], [-FRONT, —-BACK]*, [+BACK], [ROUND]
Consonant quality tense obstruents*, aspirated obstruents, plain obstruents, [SONOR-
ANT] consonants, [NASAL], [LABIAL], [ALVEOLAR]', [PALATAL], [VE-
LAR]T, palatalization environments (obstruent + [i, j])

23



4.5.1 Prosodic factors

Longer pokemonikers in Korean correlate most strongly with more powerful and more evolved
Pokémon (with a trending correlation with heavier creatures).

4.5.2 Vowel quality

The most prominent sound-feature correspondence in the Korean pokemonikers are between cen-
tral vowels and Pokémon characteristics. Having more central vowels [i, A, a] in the name corre-
lates with heavier, larger, and more powerful Pokémon (Figure 7).
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Figure 14. Correlations between number of central vowels (KOR) and Pokémon attributes (left to right): (a) weight, (b) height (size),
and (c) power.

We did not find significant effects of light or dark vowels in the Korean pokemonikers (for
background, see introduction in §1). In the simple correlation tests, light vowels did significantly
correspond to lighter Pokémon. After controlling for other factors in the regression and classifica-
tion tree models, however, light vowels did not emerge as significant in the final results. No sig-
nificant correlations were found for dark vowels in the simple correlation tests. There are some
pairs of Pokémon, however, that were noted to demonstrate the expected correlation with light and
dark vowels: for example, Stage 1 B7-2] [t"anguri] (KOR, #104) with a “light” vowel (bolded)
evolves to the more powerful and larger Stage 2 & 7-2] [t"anguri] (#105) with a “dark” vowel
alternation (bolded).!”

4.5.3 Consonant quality

Korean has a three-way stop contrast, between tense [T°], aspirated [T"], and unaspirated [T] stops.
The distinction between unaspirated stops on one hand and tense and aspirated stops on the other
is reported to correlate with sound symbolic qualities. Kim (1977:73) reports that aspirated and

17 Other pairs that demonstrate light-dark vowel correlations include the following:
a. Stage 1 ZZHZ [k olk’akmon] (KOR, #316) and Stage 2 =74 & [k’ulk’Akmon] (#317)
b. Stage 1 122~ [koosi] (#92) and Stage 2 2L-$-2~E [kousiti] (#93)
c. Stage 1 Z75-7] [k’obugi] (#7) and Stage3 715 [kabukwan] (#9)
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tense stops demonstrate more intensity than plain stops: for example, /k/amahta ‘remote’ —
/K’lamahta ‘very remote’.

For pokemonikers, we find that more tense consonants in a name negatively correlates with
height and power: having more tense consonants indicates a smaller and less powerful Pokémon
(Figure 15). For example, Stage 1 7] 72| [mik’uri] (KOR, #339) has a tense consonant whereas
its Stage 2 evolution ™| %) [megin] (#340) has a plain stop.'®
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Figure 15. Correlations between number of tense consonants (KOR) and Pokémon attributes (left to right): (a) height (size) and (b)
power.

While the sound symbolic correlation for tense stops in Korean pokemonikers does not
follow Kim 1977’s previously reported pattern, tensification of consonants is regularly used in the
contemporary Korean aegyo ‘cute speech’ register, where plain and aspirated stops are tensified
to communicate cuteness: = ©}3l| coh.a.he — Z°}3| cco.a.he ‘1 like you® (e.g., Jang, to appear).
Tense stops have also been shown in the literature to be the first amongst the three different types
of stops to appear in Korean children’s speech (Kong et al. 2011).

In terms of voice onset time (VOT), Korean tensed stops are similar to English voiced stops
because they have short VOT (e.g., Lisker & Abramson 1964). This superficial similarity might
predict, given sound-symbolic patterns in other languages, that the short VOT stops in Korean
would behave the same way as Japanese and English short VOT stops—that is, be positively cor-
related with weight. However, unlike English and Japanese, VOT alone does not distinguish the
3-way contrast for Korean stops. VOT only distinguishes tense stops from plain and aspirated
stops. FO (pitch) is instead a more reliable signal for the contrast between plain versus aspirated
and tense stops: plain stops exhibit lower f0, and aspirated and tense stops exhibit higher 10 (e.g.,
Kang 2014). Neither VOT nor f0 independently mark the 3-way Korean stop contrast (e.g., Kim
2004), and other phonetic correlates may also contribute to the contrast, including subglottal and
intraoral pressure (e.g., Dart 1987; Kingston & Diehl 1994). This crucial difference in consonantal
contrasts between Korean and other languages studied here (i.e., English, Japanese) helps to

'8 The two names in Korean are not etymologically related: 7| 2] mikkuri derives from 7| F-2}4]
mikkuraci ‘mudfish’, where W 73 meking is from | 7| meki + % wang ‘catfish king’.
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explain why the Korean pattern does not follow the expected positive correlation between short
VOT stops and Pokémon size and power. It does not explain, however, exactly why the Korean
tense stops are correlated with smaller and lighter Pokémon instead.

The answer may lie in f0 associations, where tense stops usually demonstrate higher f0 in
contemporary Korean than their plain and aspirated counterparts (Silva 2006; Kang 2014; Lee
2018). The higher f0 effect suggests that high tone in Korean may correlate with smaller creatures
in the pokemonikers; such pitch correlations follow expected cross-linguistic sound symbolic hy-
potheses for tone (e.g., Ohala 1994).

The correlation between tense stops and size and power was the only significant consonan-
tal effect in the pokemonikers. Other consonant qualities did demonstrate trending patterns: having
more alveolar and velar consonants in a name correlated with increases in weight.

4.6 Russian

Linguistic features that were examined in Russian are given in (7). Differences in loanword adap-
tation from English are discussed in §5.2.

(7) Prosodic factors segments™
Vowel quality [+HIGH], [+LOW], [-HIGH, —LOW]T, [+FRONT], [-FRONT], [ROUND]
Consonant quality [+VOICE] obstruents, [~VOICE] obstruents, [SONORANT] consonants’,
[LABIAL], [ALVEOLAR]*, [PALATAL], [POSTALVEOLAR], [VELAR]*,
palatalized consonants

4.6.1 Prosodic factors
As with English, we find that longer Pokémon names in Russian correlate significantly with more
evolved Pokémon.

4.6.2 Vowel quality

No significant vowel quality correlations were found for Russian—see discussion in 5.2.1. A
trending effect was found between mid vowels and Pokémon gender: names with more mid vowels
correlated with a greater likelihood of presenting as a male character.

4.6.3 Consonant quality

Two significant effects were found for consonant quality. Names with more alveolar consonants
and more velar consonants correlated positively with increases in Pokémon weight, as shown in
Figure 16. There were also trending correlations between names with more sonorant consonants
and heavier and more evolved Pokémon.
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Figure 16. Correlations between Pokémon weight (log) and (a) number of alveolar consonants (RUS), (b) number of velar con-
sonants.

5 Discussion: Cross-linguistic comparisons

This section considers the cross-linguistic similarities and differences in sound symbolism in
pokemonikers.

5.1  Linguistic features: cross-linguistic commonalities vs. language-specific symbolisms

Which linguistic features participate in cueing symbolisms? Are they perceptuomotor analogies
that are cross-linguistically shared, or are they language-specific phonological patterns?

We find in the Pokémon data that cross-linguistic perceptuomotor analogies lead to certain
common linguistic features that frequently play a role in sound symbolism: word length correlating
with Pokémon size, for instance. However, alongside these cross-linguistic patterns, we also find
contributions of language-specific structure and experience.

For example, Japanese and English both feature two sound-meaning correlations using
consonantal qualities: names with more voiced obstruents correlate with heavier Pokémon, and
names with more labial consonants correlate with lighter, smaller, and less powerful Pokémon.
Overall, the Japanese sound symbolic correlations have stronger effect sizes than the English ones,
and voicing and labiality also correlate with evolutionary stage in Japanese (but not in English).
We examined the subset of data where English and Japanese names are not phonological similar
(n=614), to see whether the sound symbolic effects for consonants in English derive entirely from
the shared names with Japanese. In the dissimilar subset, we found that the voiced obstruent cor-
relation weakens but remains significant. This parallels experimental evidence from Kawahara &
Kumagai (2019) that English speakers demonstrate association of voiced obstruents and Pokémon
evolution, but not as strongly as Japanese speakers. Similarly, Iwasaki et al. (2007) found that
English speakers share some intuition between voicing and size in sound symbolism more gener-
ally, but not to the same specific extent that Japanese speakers have. In contrast, we found in the
dissimilar subset that the labial consonant correlation in English weakens and drops out of
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significance. We take this as evidence that English speakers are not as attuned to using labiality as
a sound symbolic feature as Japanese speakers are. English does not apparently associate labial
sounds as strongly with babies as Japanese does: unlike Japanese diaper names, for instance, Eng-
lish does have non-labial diaper names such as Huggies and Luvs. (We do not rule out here a
possibility that a general correspondence between labials and babies may still exist in English.)
The comparison between consonantal sound symbolisms in English and Japanese demonstrates
that sound symbolic associations can be language-specific, namely learned from experience else-
where in the language’s sound-meaning correspondences.

5.1.1 Word length

Word length is possibly the most common phonological correlate to many Pokémon attributes
across all of the languages in this study. Previous work suggests that it is generally one of the most
common cross-linguistic features in sound symbolism (e.g., Hinton et al. 1994; Dingemanse et al.
2015), suggesting that word length may be a truly cross-linguistic, universal sound symbolic fea-
ture.

In the Pokémon data, we do not find any opposite effect of length: across all languages,
increase in pokemoniker length always positively correlated (rather than negatively correlating)
with Pokémon size, weight, power, and evolutionary stage. What is the source of such universality
in using length in sound symbolism? One possibility is that the effect can be explained by the role
of morphology in Pokémon evolution. Cross-linguistically, additive morphology is much more
common than subtractive morphology. As such, adding more phonological material is the easiest
way to evolve a Pokémon (e.g., hypothetical Stage 1 Blom — Stage 2 Blommon — Stage 3 Blom-
monster; or see actual Pokémon evolution case in Japanese: giaru #599 — gigiaru #600 — gi-
gigiaru #601),'” even though we could imagine an evolutionary set based on subtraction: e.g.,
hypothetical Stage 1 Blom — Stage 2 Blo — Stage 3 Bo. While rare, subtraction does occur in the
Japanese pokemonikers: for instance, Stage 1 koratta (#019) — Stage 2 ratta (#020), which in-
volves stripping ko-, the Japanese prefix /)N, meaning ‘small’.

To test whether there are sound symbolic correspondences that are independent of evolu-
tion in the pokemonikers, we examined only Stage 2 Pokémon (the largest set; n=370). Amongst
Japanese Stage 2 Pokémon, name length remains significantly correlated with weight and power.
In English and in Chinese, the name length effect disappears for Pokémon weight, and name length
only trends in its correlation with power, barely reaching significance. It appears, then, that the
word length sound symbolic effect in Pokémon is most active in Japanese across Pokémon attrib-
utes. For the other languages, it is linked primarily to evolution (and likely, the morphological ease
with which to evolve a character by addition rather than subtraction).?’

Even though word length is the most “universal” of sound symbolic effects that we found,
it is nonetheless subject to language-specific structural differences. In particular, the most effective

19 Such monotonic morphological increase as in the hypothetical example here is not seen in the English pokemoni-
kers. Note for the Pokémon #599-601, the English names involve an irregular morphological derivation: Kl/ink —
Klang — Klinklang.

20 A possible but speculative explanation as to why Japanese may have more sound symbolic effects linked to word
length is that Japanese has a lower information density (see Pellegrino et al. 2011) and is more agglutinative than, e.g.,
Chinese and English; consequently, regular exposure to more word-lengthening morphological processes in the lan-
guage may predispose speakers to the viability of this feature for sound symbolism.
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phonological correlate of word length varied by language. Moras in Japanese are the most effective
measure of word length because it is difficult to add phonological material to a word in Japanese
without increasing the number of moras: for example, the evolution of kodakku (JAP, #054) to
gorudakku (#055) adds the mora ru. Adding any vowel or allowable consonant (nasal or geminate)
would result in an obligatory mora increase, given the phonological structure of Japanese. In con-
trast, segments are the most effective measure of word length for English because it is possible to
add additional segments to a word without increasing the number of prosodic units (i.e., syllables):
for example, the same Pokémon set Psyduck [sar.dak] (ENG, #054) evolves to Golduck [gowl.dak]
(ENG, #055) simply through the addition of a consonant coda in the first syllable.

5.1.2 Tone and sound symbolism

The usual perceptuomotor analogy expectation for tone-based sound symbolisms is that high pitch
(i.e., f0) should correlate with smaller objects (e.g., Ohala 1984:4). This makes the prevalence of
4™ tone and 2" tone sound-attribute correlates in Mandarin and Cantonese pokemonikers, respec-
tively, particularly interesting. Mandarin 4™ tone is a high-falling tone; Cantonese 2™ tone is a
high-rising tone (Bauer & Benedict 1997:133; Duanmu 2002:210). Given previously hypothesized
pitch-meaning correspondences according to the frequency code, we might have expected instead,
that the level H tone in both Chinese languages—that is, 1% tone—would be the sound-symbolic
correlate in Pokémon names (i.e., that H tones would correlate with smaller Pokémon).

It is the case that both 4™ tone in Mandarin and 2"¢ tone in Cantonese reach the highest f0
peaks compared to the other tones, even if they are not level high all the way through (see e.g., {0
plots in Xu 1997:67 and Francis et al. 2008:271-272). Another stand out difference in comparison
to the other tones in the inventories of these two languages is that the Mandarin 4" and Cantonese
2" tones exhibit the steepest pitch changes. Mandarin 4" tone has a steep drop from level 5 to 1,
and Cantonese 2" tone has a steep rise from level 2 to 5. This suggests the possibility that not only
pitch itself but also the nature of the contour—especially the sharpness of the pitch slope—may
mark a tone as salient for forming sound symbolisms. As alluded to earlier, psychophysical studies
have found perceived duration lengthening effects associated with dynamic f0, particularly relative
to flat 0. This association between dynamic f0 and long duration percept is not perceptually com-
pensated for in the same way as the association between perceived duration and tone height. While
syllables with high tone tend to be produced as shorter than syllables with low tone cross-linguis-
tically (Faytak & Yu 2011), listeners rate syllables with higher flat f0 as longer than syllables with
lower flat f0, even when the syllables are identical in duration acoustically speaking (Yu 2010).
Yet, while dynamic fO or contour tones are associated with long vowels or vowel lengthening
(Gordon 2001; Zhang 2001), listeners do not appear to compensate for it in perception the same
way they do when the f0 height effects on perceived duration. That is, syllables with dynamic fO
are perceived as longer than syllables with flat f0, even when the syllables are identical in length
acoustically. The tight mapping between dynamic f0 and duration in both perception and produc-
tion might have allowed speakers of tone languages to establish a strong association between dy-
namic f0 and size, assuming duration differences are associated with physical size differences in
the language. The appeal of a psychophysical explanation for the association between f0 steepness
and duration/size is limited, however, since such an explanation fails to explain why f0 steepness
is associated with largeness in one language (e.g., Mandarin), but smallness in another (e.g., Can-
tonese).
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Another possible source of the Chinese language tone effects is that they arise from lan-
guage-specific tone-meaning correspondences or behaviours. As discussed in §4.3.1, in Mandarin,
words that mean ‘big’, such as X [ta’!], often have fourth tone. Even though the Pokémon Man-
darin 4™ tone effect is shown above to be independent of names that use A specifically, prior
experience with this sound symbolic association in speakers’ lexicons may predispose them to an
association between 4" tone and larger/stronger characters (for an overview on learning of sound
symbolism, see Sidhu & Pexman 2018). Similarly, as noted above, Cantonese 2"¢ tone is associated
with diminutive morphology, especially in diminutive reduplication. Since diminutivization is a
common process in Cantonese, the robust semantic association between 2" tone and morphologi-
cal diminutivization might have prompted Cantonese speakers to develop a sound symbolic rela-
tionship between the mid-high rising tone and diminutiveness.

While not obviously a tone effect, we also find a possible association between {0 differ-
ences and Pokémon features in Korean (see discussion in §4.5.3), where tense consonants are neg-
atively associated with Pokémon size and power. Since tense (and aspirated) stops in contemporary
Korean usually feature higher fO than their plain counterparts, the Pokémon correlation may indeed
be one that we expect under the frequency code hypothesis.?! Although many studies have exam-
ined the correlation between f0 and the Korean tense/aspirated/plain contrast (e.g., Choi 2002; Kim
2004; Silva 2006), the f0 slopes associated with these stops are underreported, so comparison to
the Chinese tone effects here is fodder for future investigation.

5.2  Loanword adaptation

Russian pokemonikers are transliterations from English pokemonikers: they are not semantic-
based nativizations, as the English, Chinese, and Korean names are. As such, Russian presents an
interesting case study for how sound symbolisms may be preserved, added, or removed in the
course of cross-linguistic loanword adaptation.

5.2.1 Loss of vowel symbolisms

In English, we found several sound symbolic vowel correlates to Pokémon features: names with
more low and/or back vowels correlated with heavier, larger, more powerful, and more male Poké-
mon. In loanword adaptation to Russian, however, many of these vowel correlations are lost. The
only remaining trending effect is a correlation between more mid vowels and greater likelihood of
male presentation in gameplay.

Russian, with 5 phonemic vowels [i, e, u, o, a],?? has a smaller vocalic inventory than
English, with about 14 vowels (depending on dialect). In the adaptation of pokemonikers, the map-
ping of English vowels to Russian vowels is done largely on the basis of orthographic spelling: the
mappings for English monophthongs to Russian are given in Figure 17.

2! Note, however, the discussion in §4.5.3, wherein potential contributions of VOT in Korean stop contrast that may
interact with any tonal distinctions.

22 [1] is a phonetic variant of /i/ that occurs after non-palatalized consonants. Vowel reduction results in more phonetic
qualities of vowels, such as [a], [a], [1], and [u].
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Figure 17. English monophthong to Russian vowel mapping (in stressed syllables). English vowels indicated without brackets;
Russian vowels indicated with brackets.

The collapse of low and back distinctions, as shown in Figure 17, is sufficient to lose the sound
symbolic correlations that we find in English. For instance, the low English vowel [&] becomes
the mid [e] in Russian, while the low [a] remains low. The system of vocalic contrasts that is true
of English is thus completely destroyed in Russian. This accounts for the fact that sound symbolic
correlates that are true of English vowels do not hold. If we were to also take Russian vowel re-
duction into consideration, the differences would become even more drastic. In unstressed vowels,
[o] and [a] neutralize to central vowels after non-palatalized consonants, and to front vowel [1]
after palatal or palatalized consonants (Timberlake 2004; Tosad 2012). High and front vowels [i]
and [e] neutralize in non-palatalized contexts to [1], and in palatalized contexts to [1].

5.2.2  Consonantal qualities: neutralization and palatalization

Two consonant qualities in loanword adaptation between Russian and English were of particular
interest: voicing neutralization and palatalization.

In loanword adaptation, Russian neutralizes coda voiced obstruents to voiceless. While this
neutralization was previously thought to be categorical, recent literature has shown that incomplete
neutralization does happen (e.g., Kharlamov 2014). For example, code is borrowed into Russian
as /kod/, and surfaces mostly as [kot] (merging with [kot] ‘cat’ in Russian) but also as [kod] with
incomplete voicing neutralization. In the pokemonikers, we also see examples of incomplete neu-
tralization. Charizard (#006) is pronounced by our Russian consultants as [tferfizart], with voicing
neutralization, but Girafarig (#203) maintains its voiced coda in their pronunciations: [3irafariig].
Like English and Japanese, Russian does generally correlate voiced consonants with larger and
louder items, though perhaps not to the same extent as other languages. For instance, Russian
fireworks and explosions are mimicked by the sounds /bJam, [b]oom and [b]ax, but additional
onomatopoeias for loud noises also include [t/rax, [t]ararax. Given the possibility of incomplete
neutralization and the possibility of voicing-based symbolism in Russian, we wanted to know
whether voicing could be maintained for Pokémon symbolism in English to Russian adaptation.

In English, we found that there was a correlation between consonant voicing and Pokémon
weight (heavier Pokémon tend to have more voiced consonants). However, neutralization was
enough to erase the significance of voicing correlates to weight in the Russian pokemonikers. Wil-
cox tests showed no significant differences in Pokémon attributes between the Russian pokemoni-
kers that kept English consonant voicing and those that neutralized voicing. As such, we conclude
that incomplete neutralization is not used in any sound symbolic way that we could find: that is,
neutralization is not dependent on the Pokémon attributes that we have examined here.
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If anything, the differences in consonant voicing between English and Russian reveal
something about English sound symbolism. The loss of the sound symbolic correlation demon-
strates that the English voicing effect lies mainly in coda consonants, because when word-final
voicing (i.e., only voicing in word-final coda consonants and not in coda consonants in non-final
positions) was lost in the borrowing to Russian, so was the sound symbolic effect. In contrast, the
voicing effect in Japanese lies solely in the onset, since Japanese does not allow obstruents in coda
position (except in gemination). English, too, has distributionally fewer contrasts in coda position
than onset position: thus, the burden of sound symbolic correlation in coda positions (versus onset,
as in Japanese) may explain the weaker effect between the two sets of pokemonikers. In fact, one
possibility is that the voicing effect in English is not about consonantal voicing at all, but instead
may be due to the lengthening of vowels before voiced codas (Kingston & Diehl 1994). In Russian,
the effects of voicing are observed for consonant duration and glottal pulsing but not for preceding
vowel duration (Kharlamov 2014), which offers a possible explanation for why voicing is not
particularly salient in the maintenance of sound symbolic correlations between English and Rus-
sian pokemonikers.

Another potential locus of sound symbolic correlations in the transliteration of English
pokemonikers to Russian is palatalization. In Russian, palatalization generally indicates smallness:
for example, Vala is the child word for ‘baby” or ‘doll’—in contrast, the adult term for ‘doll’ is
kukla. This pattern follows the iconicity behaviour of palatalization cross-linguistically, where it
is often associated with smallness, childishness, or affection (e.g., Ferguson 1977; Mester & Ito
1989; Hinton et al. 1994; Ohala 1994; Kochetov & Alderete 2011; Alderete & Kochetov 2016).
We investigated possible correlations between palatal and palatalized consonants ([p/, b, ti, di, ki,
g, i, vi ¢, Z, x, ml, ni, I, ¥]) and Pokémon attributes, with the expectation that there should be
correlations between palatalization and smallness. However, no effect was found.

Palatalization patterns in Russian pokemonikers are primarily orthography-driven. Invari-
ably, all consonants before the orthographic <i> palatalize. Variation occurs in consonants before
orthographic <e>, which can surface in loanwords as either palatalized or plain: e.g., tempo —
[temp] or [temp]. Both palatalized and plain consonants before <e> also occur in the Russian
pokemonikers. For example, Caterpie (ENG; #010) is borrowed into Russian as [katerp'i], with a
plain stop [t] before the orthographic English <e> (bolded), and Metapod (ENG; #011) is borrowed
as [mietapot], with a palatalized [m] before the orthographic <e>. Across all of the consonants, /t/
and /d/ show the least amount of palatalization before <e>. Based on a simple correlation test, there
is a correlation between Pokémon weight and the number of palatalized consonants in a pokemoni-
ker (p = —0.103; p = 0.003); however, the correlation was not strong enough to emerge in the
ensemble model.

In sum, the Russian pokemoniker results suggest that when given the opportunity to intro-
duce sound symbolic correspondences, faithfulness to the source language can still win out in
loanword adaptation. Even in transliteration, there are possible locations where Russian sound
symbolic preferences could have been introduced, but we did not find any evidence of such. In
contrast, we find cases in Korean where sound symbolisms are introduced in the transliteration of
Japanese pokemonikers. For example, in Japanese, Stage 1 Pokémon #035 and its evolved Stage
2 counterpart #036 are Pippi [pippi] and Pixy [pikushii], respectively. Their Korean pokemonikers
are transliterations of the Japanese forms, but with differences in the initial stops: the Stage 1
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Pokémon is ¥ #] [p’ip’i] and the Stage 2 Pokémon is ¥ A] [phiksi].?* As noted in §4.5.3, tensifi-
cation in Korean is associated with more childlike, cute speech and, accordingly, smaller and less
powerful Pokémon. Thus, here in Korean, we see a case in which a language’s “native” sound
symbolic patterns are introduced during transliteration. The comparison between Russian and Ko-
rean pokemoniker transliteration also highlights another possible source for differences in Poké-
mon sound symbolisms: Russian’s Pokémon market is relatively new compared to the other
markets investigated herein.

6 Discussion: Real-world attributes

As discussed in §1, certain real-world attributes are easier to imitate in linguistic modalities (e.g.,
spoken language more easily mimics sound; sign language more easily mimics movement, shapes,
and functions) than others (e.g., abstract concepts are difficult to mimic). It appears not to be the
case, however, that all real-world attributes are represented sound symbolically: if true, which real-
world attributes do beget sound-symbolic correspondences?

While the current study does not provide any concrete answers to this aspect of sound
symbolism, the results do suggest some pointers to which real-world attributes are most likely to
link up to phonological forms. Our study finds that the Pokémon attributes that are more closely
and robustly associated with phonological patterns are the ones that are more important to achiev-
ing game-specific goals. Reliably in our results, evolutionary stage and overall Pokémon power
almost always have strong phonological correlates in all of the languages examined here. Both of
these Pokémon attributes are critical to success in gameplay. Since the earliest versions of the
game, power statistics determine how Pokémon characters will do against other characters during
battle, which is a primary component of the game. Evolutionary stage represent the points at which
Pokémon characters always change in appearance and almost always increase in power statistics,
and at many points, gain significant new moves for battle.

In comparison, appearance statistics such as weight and height have regular correlations
with phonological features in our study, but the correlations are weaker than those for power and
evolution. To some extent, size can be indicative of power and evolution: when evolving, charac-
ters generally increase not only in power but also in size. However, as much as weight and height
may add (visual) richness to the games, they have almost no functional role in that they do not
influence battles, the moves that Pokémon can learn, or breedability, with a very few number of
exceptions.?* Finally, Pokémon gender has the least robust and fewest correlations with phonolog-
ical features. This is in part surprising because male and female names are often distinguished by
differential phonological patterns in languages (see overview in §1). In Pokémon gameplay, how-
ever, gender did not become relevant until the breeding of Pokémon was introduced in later gen-
erations of the game (Generation II and beyond). Breeding is now an integral part of the game,

23 The baby Pokémon counterpart (#173) is Py [pi] in Japanese and is transliterated with a tense stop in Korean: ]
[pil.
24 In battle, there are two attacks (low kick and grass knot) that deal more damage the heavier the target Pokémon is.
There are also two attacks (heat press and heavy slam) that deal more damage the heavier the user is than the target.
One attack (sky drop) cannot be used to attack a Pokémon that is heavier than 200kg. There is a type of pokéball
(heavy ball) that gets better at catching at Pokémon if that Pokémon is heavier. These are the only functional conse-
quences of a Pokémon's weight.

It should also be noted that weight and height had no in-game function whatsoever in the first generation of
the game.
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especially for developing super-strong Pokémon for competitive battling with other players online.
Gender, however, is not the only factor that is necessary in breeding: other Pokémon attributes not
studied here, such as egg group and individual Pokémon power statistics, also contribute to breed-
ing probabilities in the game. Thus, given the later introduction of breeding in core Pokémon
gameplay, gender may not have warranted as many strong sound symbolic associations as other
crucial attributes that were present since the start of Pokémon.?® In comparison, knowing the sex
of another person in the real world is crucial for evolutionary survival, and sound symbolic gender
marking offers quick and highly useful cues about a referent’s gender.?°

There are some factors that are highly important for Pokémon gameplay that we did not
study here: in particular, Pokémon types. Each Pokémon has one or two type elements, of which
there are 18 total types: Normal, Fire, Water, Grass, Fighting, Flying, Poison, Electric, Ground,
Psychic, Rock, Ice, Bug, Dragon, Ghost, Dark, Steel, Fairy, and ???.2"-28 Most types have been
present since the inception of the Pokémon games. Types determine, in battle, which other Poké-
mon a given character is effective or ineffective against. For example, fire type Pokémon, such as
Charmander (ENG, #004), are effective when fighting grass type characters, but are ineffective
against water type characters. Given the discussion here, we might expect that such crucial char-
acteristics of Pokémon to gameplay will beget sound symbolic correspondences; at the same time,
the large number of distinct types may inhibit strong associations with phonological patterns (for
exploratory work on this front for Japanese pokemonikers, see Hosokawa et al. 2018; Kawahara
& Kumagai, to appear).

Another important aspect not studied here are the specific power statistics encompassed by
the total power statistic measure: health points, attack, defense, special attack, special defense, and
speed. These statistics represent very different considerations in the game: for example, health
points determine how much life a character has and consequently how long a character will survive
in battle, while speed determines if a character will attack first in battle. Thus, it is likely that each
of these dimensions may have distinct and divergent sound symbolic correspondences, and in par-
ticular that the more salient power dimensions may have even more distinct or robust associations
with phonological patterns. These avenues will be interesting to pursue in future research.

7 Conclusion

This paper presents the cross-linguistic study of sound symbolism across a dataset in which the
cultural referents are constant but, crucially, the linguistic forms vary by language. A further ad-
vantage of the Pokémon universe is that the referents have clear, measurable features that, in the
real world, are often more difficult to assess: for example, Pokémon strength can be measured in
numbers via their assigned power statistics, whereas human strength and ability are more

25 1t is also worth noting that Pokémon characters of the same species but of different genders generally do not have
different names: that is, a female or a male Weedle (ENG, #013) will always be referred to as Weedle in the game.

26 1t is not always the case for humans that game-relevant statistics beget sound symbolic correspondences: for dis-
cussion, see e.g., Shih & Rudin 2019 on potential correlations between baseball aptitude and human naming practices.
27 The final type, ???, is now defunct in the game. No Pokémon species has ever had this type, and only one attack
ever had this type.

8 Dark and Steel types were introduced in Generation I1, and Fairy was introduced in Generation VI. When Steel was
introduced, two older Pokémon (Magnemite, ENG, #081 and Magneton, ENG, #082) were revised to gain the Steel type.
When Fairy was introduced, 22 older Pokémon were revised to have the Fairy type either in addition to their old type
or instead of one of their old types (e.g., Marill, #183, changed from Water to Water/Fairy; Clefairy, #035, changed
from Normal to Fairy).
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subjective qualities. Using this dataset, we address the questions about sound symbolism: Which
linguistic forms correspond to real-world meanings or functions? What are the language-specific
versus cross-linguistic sources of these correspondences? And, looking from the other direction,
which real-world referents beget sound symbolic correspondences?

We find that several sound symbolic patterns in the pokemoniker data align our expecta-
tions of mimetic phonological patterns generally. For instance, long names—that is, names that
are larger in size—regularly correspond to Pokémon that are also larger in size. And the prevalence
of shared sound symbolic phonological representations across different languages also points to
the perceptuomotoric sources that some of these sound symbolisms may have. But, we also find
evidence that suggests that language-specific factors—including the phonologies of each particular
language, or learning of the language’s existing lexical patterns—are at play in sound symbolic
associations as well. Japanese pokemonikers, for example, have a robust association of labial
sounds and more diminutive characters, which mirrors the prevalence with which such patterns
already exist in the Japanese lexicon. Our results suggest that these language-specific factors in-
teract with and, to an extent, color the cross-linguistic, perceptuomotoric associations between
phonological forms and real-world (in this case, Pokémon) referents. Furthermore, characteristics
of the real-word referents also contribute to sound symbolic associations: we find that certain
Pokémon attributes are more robustly targets of sound symbolism than others. Looking forwards,
a full understanding of non-arbitrary linguistic design will require the understanding of each of
these interacting components in sound symbolism and their relationships. As we have shown here,
“naturally”-occurring but also controlled datasets like the Pokémon universe names—while un-
conventional for linguistic data—offer valuable ecosystems for such investigations.
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