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1. Introduction
1-1. Definition

Sound symbolism: An idea that vocal sounds or
phonemes carry meanings in themselves

» Size-phoneme symbolism
/a/ -/1/ (Sapir, 1929; Newman, 1933)
> Shape-phoneme symbolism _

“Maluma (baluba)-takete” (K6hler, 1929),
“Booba — kiki” (Ramachandran & Hubbard, 2001)

» Emotion (Facial Expression)
The Facial Feedback Hypothesis _
(Strack, Martin, & Stepper, 1988; Rummer, Schweppe,
Schlegelivilch, & Grice, 2014)



Shape-phoneme symbolism

Figure 7. Demonstration of kiki and bouba. Because of the sharp inflection of the visual shape, sub-
Jects tend to map the name kiki onto the figure on the left, while the rounded contours of the figure
on the right make it more like the rounded auditory inflection of bouba.

Ramachandran & Hubbard (2001, p. 19)



The Facial Feedback Hypothesis
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Rummer, Schweppe, Schlegelivilch, & Grice (2014, p. 247)




James-Lange Theory of Emotion

...we feel sorry because we cry,
angry because we strike,
afraid because we tremble,
and not that we cry, strike, or tremble,
because we are sorry, angry, or fearful,
as the case may be.

(James, 1884)

—>We feel funny because we smile?



1-2. Research Questions

RQ1: Do people associate phonemes in non-
words with particular images?
- Three dimentional approach
using SD method (Osgood, 1952)




1-3. Semantic Differential method

e Osgood (1969, p. 194)

... ordinarily measures certain affective features of

total meaning, closely related to the dimensions of

emotion or feeling... .

* Universal features of human semantic systems

» Evaluation (E)

» Potency (P)
» Activity (A)
* A scale between two bipolar adjectives
(1) PACIFIST:  Kind cruel

Osgood (1952, p. 226)




1-2. Research Questions

RQ1: Do people associate phonemes in non-
words with particular images?
- Three dimentional approach
using SD method (Osgood, 1952)

RQ2: Do these images match the result from
Nakanishi & Nakagawa (2012),
- Analysis of phonemes in 100 jazz lyrics
and Nakanishi (2013)?
- Musicians’ & students’ impression on 10

jazz standards



1-3. Nakanishi & Nakagawa (2012)
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(1Cheek to Cheek 16.83 0.97 11.8 7.54 7.93 16.63 6.58 9.48 6.77 15.47
(2Someone to ... 14.41 5.08 9.11 8.26 8.69 10.59 6.78 10.17 7.63 19.28
@Love for Sale 9.07 3.47 12.55 9.65 10.04 10.81 4.44 10.81 11.39 17.76

@Sweet Georgia ... 11.44 401 654 9.81 11.59 11.14 11.89 12.18 6.98 14.41
®Cry me aRiver ~ 12.73 7.58 7.88 10.3 23.03 7.58 5.15 3.64 7.27 14.85
®Route 66 1534 5.82 6.88 7.41 11.64 18.25 529 11.38 3.97 14.02
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1-3. Nakanishi (2013)
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2. Method (Sound symbolism in non-words)

2-1. Stimuli
» 84 “CVCV” synthesized stimuli composed of
7 consonants X 6 vowels X (male, female)
» 22 extracted as non-words in Eng., Jpn., &Chn.
2-2. bipolar adjectives

» 18 pairs of adjectives representing E, P, A from the
factor analyses in Osgood (1964); Di Vesta (1965).

2-3. Web questionnaire
»For English, Japanese, & Chinese NSs.
»Showed the non-words in random order.



2-1. Stimuli @)

e Combination of

VOWELS
7 CS a n d 6 VS Front Central Back
* Close y— 1 et — I
Close-mid Ce)—95 Q O——Y ¢ 0O
THE INTERNATIONAL PHON 9
CONSONANTS (PULMONIC) \
- , o« \ -.;:q‘
Bilabial |Labiodental| Dental | Alveolar [Postalvg Open-mid € .\(E 3 . ~ AeO
Plosive ‘ p [ d E.E\ |
Nazal 11 J.].] 11 Open a. E Qe D
Trill B r Where symbols appear in pairs, the one
to the right represents a rounded vowel.
Tap or Flap AY r
Fricative (1) ﬁ ( f) (V) O 0|s z I 5 [ Z ¢S L;, X Y[ B —rir
Lateral .I E
fricative
Approximant U ‘_1 .{‘ J ]
Lateral < 1 ) [ { L

approximant

Where symbols appear in pairs, the one to the nght represents a voiced consonant. Shaded areas denote articulations judged impossible.

@ Woiced labial-velar approximant




2-1. Stimuli ®

 Non-words extracted by NS of Eng. (n=5), Jpn. (n=5),
Chn. (n=5)
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2-1. Stimuli @
 Non-words in English, Japanese, & Chinese.

* As many minimal pairs as possible.
e Sounds natural as human voice.

P |pipi* pipi pulpu: ‘pupu pie:pie- pua-pua-

...........................................................................................................................................................

............................................................................................................................................................

...........................................................................................................................................................

............................................................................................................................................................

...........................................................................................................................................................

W WEWIED iWIwi iWUIWUL iwWUuwUu Wigswias iwua*wua




2-2. bipolar adjectives

* 18 pairs of adjectives Representing E, P, A

AT CHA L el
IBFF =355 B 455 SRR -
2 good-bad Bl - B fif - £ AT
6  pleasant - unpleasant HaEle - A &R - Ak B i
9  happy - sad By - ZELL [ (o At
11  beautifil - ugly Ly - Bl HE - WE T
16  soft-rough TRBENE - TEILLE NE - HE B i
18 sweet - sour Hir - EEs A - B I i
1  strong - weak G VRIS T 78 - 55 Stk
4  long - short v - B k-4 JiEtE
5 big- little FEVY - hEn - JIEtE
13 heavy- light VRN A i g = JIRtE
15  thick - thin L - o - il JiEtE
17  deep - shallow R - 2B % - % JIRE
3 fast-slow L - R t - 18 TEENE
7  voung-old By - Bz T - T TEENE
8 sturdy - delicate f= < E vy - Hlme fAt: - T4 TEEE
10 active - passive RS - R iR - R | EEME
12 noisy - quiet BAS LV - ®RDR MR - R THENE
14  sharp - dull Pl - HH| - # e




2-3. Web questionnaire D
* For English, Japanese, & Chinese NSs.

Sound Image Survey

This survey is for exploring what kind of image
certain sounds in human language give to people
with different language backgrounds.

A USD 5.00 / JPY 500 / CNY 30 worth of
an Amazon Gift Card will be sent to
the respondents of this survey.

Survey period:
Aug. 1, 2014 to the middle of September

The expiry date is subject to change, according to the number of respondents.
This survey is a part of a project supported by Grants-in-Aid for Scientific Research
(KAKENHI).

Information gained through this questionnaire will be used only for academic
purposes.

Normally this questionnaire takes about half an hour to complete.

Noriko Nakanishi,
Faculty of Business Administration, Kobe Gakuin University
nakanisi[at]ba.kobegakuin.ac.jp

Instruction

* Please listen to the sounds, and then, by intuition, indicate what image
each sound gives you.

* First, click the speaker icon below, and make sure that you can hear the
sound properly.

)

* Starting from the next page, each time you click the speaker icon, you will
hear a word that is NOT English.

* Each word is read by a woman, and then a man.

For example, in English,
when you hear a sound "pop",
does it give you an image closer to "sudden”, or "gradual"?

If you feel it's "sudden”
If you feel it's "sudden" rather than "gradual”
If you feel it's neither "sudden" nor "gradual”
l l If you feel it's "gradual” rather than "sudden”

o W

If you feel it's "gradual”

‘l) suddlen O O O O O gradual

Click one of the buttons as shown above.

Go on to the Questionnaire




2-3. Web questionnaire @

e Stimuli arranged in random order

Sound Image Survey

(=)

0% | | 100%

strong / weak

Each icon represents a word read by @ woman and a man.
You can click the icon and hear the sound as many times as you like,
but basically please respond by intuition.
When you hear the sound, the answer buttons will be activated.

= strong / weak

2 3 4 5
* );’%) strong 0O 0O o o 0O weak
) strono O e O O ©  weak
@) s o 0 0 0 O weak
of 1 strong O O O O O weak



2-3. Web questionnaire @

Sound Image Survey

0% | | ] 100%

Finally, please answer the questions below.

(All data collected will be held in strict confidence and will only be used for data analysis.) S u rvey pe ri Od :
i Aug. 2-24, 2014.

O Female O Male

« Age
Choose one of the following answers :
= Language(s) you have studied for more than half a year

Please choose. . Sk any vt aply
[] Mone
= The country you lived in for the longest time so far (] Japanese
| [1 Chinese

L] Other: I

= Area(s) you have stayed at over a year

Check any that apply - Gift Card request
(] Europe Choose one of the following answers
[ Asia
[ Africa Please choose. ..
[] Oceania

] North America
[] South America
] None

Submit



3. Results

3-1. Valid response

» Responses that took no shorter than 15 min. to
answer all the questions (n =322 / 541).

3-2. Reliability analysis
» Cronbach a for Evaluation, Potency, Activity

3-3. Tendency of images of each phoneme
»SD analysis

3-4. Comparisons among the phoneme groups
» T-test, One-way ANOVA

—>Multiple comparison (Bonferroni)



3-1. Valid response(n)

mmmmmmm@

5 0 2 1
f 16 31 13 5 1 3 0 69
m 13 7 10 6 3 1 0 40
f 20 13 17 6 0 0 0 56
m 11 17 12 3 2 0 0 45
f 21 15 7 2 1 0 0 46
total 90 106 85 27 7 6 1 322

e Duration M =45min. 12sec. (SD = 66min. 57sec.)

 The country or areas stayed the longest:
Eng.- Eng. 76%, Jpn.-Jpn. 93%, Chn.-chn. 90%



3-2. Re

ab

1. bi:bi:
2. fi:fi:

4. fifi

6. fu:fu:
7. bubu

9. p1a-p1a~
10. bia-bi>
11. fiafia
12. viavia>
13. mi>mia
14. hiaha-
15. wiawia-
16. puva-pU>
17. buabva
18. fuafua
19. vuoawvua

21. lvalva>

lity analysis

Evaluation

0.74
0.69
0.70
0.66
0.79
0.62
0.79
0.70
0.69
0.70
0.72
0.72
0.60
0.71
0.70
0.73
0.77
0.69
0.75
0.68
0.72
0.72

Potency

0.60
0.60
0.64
0.66
0.63
0.56
0.60
0.68
0.54
0.56
0.56
0.67
0.64
0.66
0.54
0.54
0.64
0.59
0.56
0.58
0.58
0.62

Activity

0.59
0.66
0.64
0.59
0.62
0.69
0.67
0.66
0.61
0.60
0.61
0.69
0.74
0.70
0.66
0.69
0.64
0.68
0.66
0.74
0.66
0.69



3-3. Tendency of images of each phoneme

17.5

1. bithi:

2. fi:fi:

3. bib

4, fifi

5. butbu:

6. fu:fu:

7. bubu

8. fofu

9. piarpiar
10. biarbiar
11. fiarfiar
12. viarviar
13. miarmiar
14, liarliar
15. wiarwiar
16. puarpuar
17. buarbuar
18. fuarfuar
19. vuarvuar
20. muarmuar
21. luarluar

22. wuarwuar

= —
J'Ii:'__‘
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w—
BV - Al - ELW et ——— TN ———— R - 18R - EL W etc.

BYHWpZFWhete, =p = - DB —s = -3 BV XFEW etc,
EL - FWE - B ete. = we m e FEY cve - a= BV BV ECE LW et

215

(full mark = 30)

Evaluation

Potency

Activity

=3 scales to measure the images.

Phoneme groups were determined
according to the tendency.
=Front V. vs. Back V.
Tense V. vs. Lax V. vs. R-colored V.
Consonants



3-4. Comparisons 1) (Front V. vs Back V.)

Mean scores of the stimuli in each phoneme group (n=322)

. Evaluation Potency Activity
m Stimuli M sd M

sd M sd
ST L bisbi, 2. ficfic, 3. bibi, 4. if 3.39 0.51 3.26 0.52 3.35 0.50
9. piapia, 10. biz-bia,, 11. fiafia,, 12. viawvia,,

13. miamia,, 14. liaha-, 15. wiawia

SET QYA 5- bubus, 6. furfu, 7. bobg, 8. fufy, 3.23 0.56 3.29 0.50 3.23 0.53
16. pvapva, 17. buabva, 18. foafua, 19. voavoa,

20. moamoa, 21. lvaloe, 22. woawoa

Comparison of Front=Back (7-test)

Evaluation Potency Activity

Front /i;, 1, 13-/ - Back /u:, v, v/ S kEkk o okk § ckkok

*xkp <001, ** p <.01.

Front V. > Back V. associated with the following images:

(Evaluation) good, comfortable, happy, beautiful, soft, & sweet
(Potency) week, short, small, light, thin, & shallow

(Activity) fast, young, sturdy, active, noisy, & sharp




3-4. Comparisons @) (Tense vs Lax vs R-colored)

Mean scores of the stimuli in each phoneme group (n=322)

m Stimuli Evaluation Potency Activity
M sd M sd M sd

2= 1. bi:bi:, 2. fi:fi;, 5. bu:bu:, 6. fu:fu: 3.25 0.58 3.22 0.56 3.26 0.54

NETR 3. biby, 4. fifi, 7. bubu, 8. fofo 3.27 0.58 3.11 0.65 3.39 0.55

Mw. biabia, 11. fiafia, 17. buvabva,, 18. fuafoa 329 058 3.35 0.52 3.28 0.54

Comparison of Tense — Lax — R-color (One-way ANOVA + multiple comparison)
Evaluation Potency Activity

Tense /i;, u:/ - Lax /1, v/ n.s. > k¥ < kk*

Tense/i:, u:/ - R-color /13-, 63/ n.s. @ W n.s.

Lax /i, 6/ - R-color /12, va-/ n.s. < ®k* > ***
*kkp <.001,

(Evaluation) n.s. difference among Tense, Lax & R-color
(Potency) ”strong, long, big, heave, thick, & deep” image: R-color > Tense> Lax

(Activity) ”fast, young, sturdy, active, noisy, & sharp” image: Lax > Tense & R-color




3-4. Comparisons @ (Consonants)

Mean scores of the stimuli in each phoneme group (n=322)

m Stimuli

9. pi3-pi1a, 16. puva-pva
BRI 10. bizbiz,, 17. bva-bva:
NN 11, fiafia, 18. fuafoe:
12. vViaviz-, 19. voavoa
IM-B. miamia-, 20. moamuva-
FEEEIN 14. lizlie, 21. lvadoe:

15. WIWI2-, 22. WOWU

Evaluation Potency

M
3.37
3.16
3.43
3.20
3.40
3.46
3.34

sd

0.63
0.69
0.62
0.69
0.60
0.66
0.63

M
3.33
3.38
3.33
3.29
3.36
3.35
3.37

sd

0.55
0.57
0.56
0.60
0.58
0.59
0.56

Activity

M
3.34
3.28
3.28
3.32
3.19
3.26
3.24

sd

0.60
0.59
0.59
0.62
0.69
0.63
0.63



3-4. Comparisons @ (Consonants)

Results of one-way ANOVA with multiple comparison (Bonferroni)

Consonants Evaluation Potency Activity
VI. Plo. /p/ - Vd. Plo. /b/ SEakA n.s. n.s.
VI. Plo. /p/ - Vd. Fric. /v/ Siaks n.s. n.s.
VI. Fric. /f/ - Vd. Fric. /v/ > Fkk n.s. n.s.
VI. Fric. /f/ - Vd. Plo. /b/ > xkk n.s. n.s.
Vvd. Plo. /b/- Vd. Fric. /v/ n.s. > ** n.s.
VI. Plo. /p/ - Nasal /m/ n.s. n.s. > *kx
VI. Plo. /p/ - Approx. /w/ n.s. n.s. > *
VI. Fric. /f/ - Nasal /m/ n.s. n.s. > **
VI. Fric. /f/ - Approx. /w/ o n.s. n.s.
Vvd. Plo. /b/ - Nasal /m/ & B n.s. n.s.
Vvd. Plo. /b/ - Lateral /I/ = LS n.s. n.s.
Vd. Plo. /b/ - Approx. /w/ < Fkk n.s. n.s.
Vvd. Fric. /v/ - Nasal /m/ 2 LHE n.s. > **
Vd. Fric. /v/ - Lateral /I/ < Fkk n.s. n.s.
Vd. Fric. /v/ - Approx. /w/ < kK < * n.s.
Lateral /I/ - Approx. /w/ S5 6 n.s. n.s.
VI. Plo. /p/ - Vd. Plo. /b/ > k% n.s. n.s.

*xxp <.001, ** p <.01, * p < .05,




3-4. Comparisons @ (Consonants)

(Evaluation)

[o/ [t/ >[b/=/v/
/m/=/l/~/w[>]bf/v/
“good, pleasant, happy, beautiful, soft, & sweet” images
(Potency)

/v/ associated with

“strong, long, big, heavy, thick & deep” images?
(Activity)

/p/ associated with

“fast, young, sturdy, active, noisy & sharp” images?

/m/ associated with

“slow, old, delicate, passive, quiet & dul

|II

images?




3-4. Comparisons (Overview)

Evaluation Potency Activity
good - bad strong - weak fast - slow
pleasant - unpleasant long - short young - old
happy - sad big - little sturdy - delicate
beautiful - ugly heavy - light active - passive
soft - rough thick - thin noisy - quiet
sweet - sour deep - shallow sharp - dull
Vowels
Front > Back Back> Front Front> Back
R-color>Tense>Lax Lax> Tense, R-color
Consonants
/o/, /m/ > [b,v/ /o], Iw/ > [v/ /o/, It], I/ > [m/[ > [w/

[t,/\/ > /w/> /b, v/




3-5. Comparison with Nakanishi (2013)

» Evaluation “good, pleasant, happy, beautiful, soft, & sweet”

@Cheek To Cheek @Someone To Watch Over Me

sweet
pleasant

pleasant

Translated & revised from Nakanishi (2013)



3-5. Comparison with Nakanishi (2013)

> Potency “strong, long, big, heavy, thick & deep”

@Someone To Watch Over Me

Translated & revised from Nakanishi (2013)



3-5. Comparison with Nakanishi (2013)

» Activity “fast, young, sturdy, active, noisy & sharp”

@Cheek To Cheek

active

Translated & revised from Nakanishi (2013)

@Someone To Watch Over Me

slow

dull

active

quiet

passive




4. Discussion
In both experiments (non-word & jazz lyrics),

»Front V is likely to be associated with
“good, pleasant, happy, beautiful, soft, &
sweet” images

»Back V is likely to be associated with
“strong, long, big, heavy, thick & deep”
Images

»Front V is likely to be associated with
“fast, young, sturdy, active, noisy &
sharp” images



The Facial Feedback Hypothesis

M =5.15 M=573 T

5

4

3

Funniness-
OOoM Rating

_ v v e |
Back Vowel i : l Front Vowel
TR 3 o o —

Rummer, Schweppe, Schlegelivilch, & Grice (2014, p. 247)




The acoustic origin of the smile

bl <
Redrawn from Schenkel, 1947. é\ C

Redrawn from van Hooff, 1962.

Resonances ____higher __________llower

mouth corners retraced brought forward

expression submission aggression

|—|:> Smile @ Ohala (1980)




4-1. Other ways to explain the phenomena

Neuroscience: “(I)n a sense, perhaps we are all closet
synesthetes.”(Ramachandran & Hubbard, 2003, p. 58)

Anatomy : “Subjects in a positive mood produced more words
containing /i:/, a vowel involving the same muscle that is used
in smiling—the zygomaticus major muscle (ZMM). ” Rummer,

Schweppe, Schlegelivilch, & Grice, 2014, p. 247)

Rhetorlc (onomatopoeia): [FAT=-EDEEM. FAT-EDHK

BRI ?%iﬂ‘s”éﬂmf'aﬁé %@ﬂtﬂ?% EBZFOEMTY
RAEAET=-BbDHENIER-FE, 2013, p. 1)

Cognitive semantics : A D BRBITIRERIZE DUEFTED A D
=X L (UE, 2012, p. 111-8)

Acoustics: The Frequency Code Hypothesis (Ohala, 1980)
Phonetics : F/Z- JEM = (Nielsen & Rendall, 2011)

I—




4-2. Theory into practice

* Development of artificial intelligence
* Marketing
* Research into the origin of the speech

 Implication to language education:

— Imai, M., Kita, S., Nagumo, M., & Okada, H. (2008). Sound
symbolism facilitates early verb learning. Cognition, 109(1),
54-65.

— Pronunciation teaching: choosing words that are “good,
comfortable, happy” for practicing front vowels, and “bad,
uncomfortable, & sad” for practicing back vowels.
(subliminal effect?)

— Showing the IPA chart in color to represent images (cf.
Caleb Gattegno’s sound-color chart)




5. Limitations and further studies

5-1. Variation in the stimuli
» Images of other phonemes
» Images of the sounds in real world (rather than non-words)

5-2. Variation in the adjective pairs

» Scales rather than the 18 pairs of adjectives

» Connotations of the adjectives in each language
5-3. Variation in respondents

» Any influence of their native language?

» Any difference among regions?
» Any gender / age differences?
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