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Conventionalism vs. Naturalism

Conventionalism:
What’s	
  in	
  a	
  name?	
  that	
  which	
  we	
  call	
  a	
  rose
By	
  any	
  other	
  name	
  would	
  smell	
  as	
  sweet

Shakespeare,	
  Romeo	
  and	
  Juliet

Naturalism:
There	
  is	
  an	
  inherently	
  correct	
  name	
  for	
  everything	
  
for	
  both	
  “Greeks	
  and	
  barbarians.”	
  

Plato,	
  Cratylus



John Locke   1632-1704
“Thus	
  we	
  may	
  conceive	
  how	
  words,	
  which	
  were	
  by	
  
nature	
  so	
  well	
  adapted	
  to	
  that	
  purpose,	
  came	
  to	
  be	
  
made	
  use	
  of	
  by	
  men	
  as	
  the	
  signs	
  of	
  their	
  ideas;	
  not	
  
by	
  any	
  natural	
  connection	
  that	
  there	
  is	
  between	
  
particular	
  articulate	
  sounds	
  and	
  certain	
  ideas,	
  for	
  
then	
  there	
  would	
  be	
  but	
  one	
  language	
  amongst	
  all	
  
men;	
  but	
  by	
  a	
  voluntary	
  imposition,	
  whereby	
  such	
  a	
  
word	
  is	
  made	
  arbitrarily	
  the	
  mark	
  of	
  such	
  an	
  idea.”
Of	
  the	
  Signification	
  of	
  Words	
  Book	
  3	
  Chapter	
  II



Xúnzi荀子
� Written	
  by	
  Xún Kuàng荀況 Confucian	
  scholar,	
  3rd
century	
  BCE

“Names	
  have	
  no	
  intrinsic	
  appropriateness.	
  One	
  agrees	
  
to	
  use	
  a	
  certain	
  name	
  and	
  issues	
  an	
  order	
  to	
  that	
  effect,	
  
and	
  if	
  the	
  agreement	
  is	
  abided	
  by	
  and	
  becomes	
  a	
  matter	
  
of	
  custom,	
  then	
  the	
  name	
  may	
  be	
  said	
  to	
  be	
  
appropriate…	
  Names	
  have	
  no	
  intrinsic	
  reality.”



What could Naturalism Mean?
� Now	
  the	
  letter	
  r,	
  as	
  I	
  was	
  saying,	
  appeared	
  to	
  the	
  imposer	
  
of	
  names	
  an	
  excellent	
  instrument	
  for	
  the	
  expression	
  of	
  
motion;	
  and	
  he	
  frequently	
  uses	
  the	
  letter	
  for	
  this	
  purpose:	
  
for	
  example,	
  in	
  the	
  actual	
  words	
  rein and	
  roe he	
  represents	
  
motion	
  by	
  r;	
  also	
  in	
  the	
  words	
  tromos (trembling),	
  trachus
(rugged);	
  and	
  again,	
  in	
  words	
  such	
  as	
  krouein (strike),	
  
thrauein (crush),	
  ereikein (bruise),	
  thruptein (break),	
  
kermatixein (crumble),	
  rumbein (whirl):	
  of	
  all	
  these	
  sorts	
  of	
  
movements	
  he	
  generally	
  finds	
  an	
  expression	
  in	
  the	
  letter	
  r,	
  
because,	
  as	
  I	
  imagine,	
  he	
  had	
  observed	
  that	
  the	
  tongue	
  
was	
  most	
  agitated	
  and	
  least	
  at	
  rest	
  in	
  the	
  pronunciation	
  of	
  
this	
  letter,	
  which	
  he	
  therefore	
  used	
  in	
  order	
  to	
  express	
  
motion,	
   Plato,	
  Cratylus



Sound Symbolism: modern naturalism

� A	
  version	
  of	
  naturalism
� Suggests	
  that	
  certain	
  sounds	
  naturally	
  are	
  
associated	
  with	
  certain	
  meanings



MRIs from USC’s SAIL Lab
Shri Narayanan and Dani Byrd



MRIs from USC’s SAIL Lab
Shri Narayanan and Dani Byrd



iː uː

e ɔː

æ ɑː

To make the vowel sound, phonation must occur in the larynx to send a sound through the tube. This sound
is changed by its passage through the supra-laryngeal vocal tract, and the vowel sound radiated from the
lips is thus a modified or coloured form of larynx buzz.

3. The Vowel Quadrilateral

We can define an articulatory vowel space in terms of the limits to the extremes of tongue position that still
give rise to non-nasal resonant sounds. The idea is that if the tongue position became more extreme than
these limits then turbulence would occur. Three tongue positions can be used to demonstrate this: [i] the
closest frontest tongue position, [ɯ] the closest backest tongue position, and [ɑ] the openest backest tongue
position, as can be seen in the diagram below [from Catford, 1988]:

John Coleman



� http://sail.usc.edu/span/rtmri_ipa/



Sound symbolism in vowels
� Front	
  vowels	
  used	
  for	
  little	
  things
� little,	
  itsy	
  bitsy,	
  teeny	
  weeny
� -­‐y	
  used	
  for	
  children	
  (Robby,	
  Becky)

� Back	
  vowels	
  used	
  for	
  big	
  things
�huge,	
  humongous,	
  large

�Not	
  an	
  absolute,	
  but	
  a	
  strong	
  statistical	
  
tendency



Sound symbolism across many 
languages
� French	
  petit ‘small’,	
  grand ‘big’
� Spanish	
  -­‐ito,	
  
� Italian	
  –ino ‘small’,	
  -­‐one ‘large’
�Mandarin	
  xì细 ‘fine’,	
  cū粗 `coarse’,	
  qīng
轻 ‘light’	
  重 zhòng ‘heavy’

Studies	
  find	
  this	
  pattern	
  across	
  hundreds	
  
of	
  languages



Sound symbolism in fiction

Gulliver’s	
  Travels
Lilliputians	
  
Brobdingnagians



Sound symbolism in fiction

Harry	
  Potter
Bludgers:	
  big	
  and	
  dangerous
Quaffle:	
  big	
  and	
  round
Golden Snitch:	
  small	
  and	
  fast

A	
  red	
  quaffle,	
  two	
  bludgers and	
  the	
  
golden	
  snitch



Klink (2000)

Which	
  brand	
  of	
  laptop	
  seems	
  bigger,	
  Detal or	
  Dutal?
Which	
  brand	
  of	
  vacuum	
  cleaner	
  seems	
  heavier,	
  Keffi or	
  Kuffi?	
  
Which	
  brand	
  of	
  ketchup	
  seems	
  thicker,	
  Nellen or	
  Nullen?	
  
Which	
  brand	
  of	
  beer	
  seems	
  darker,	
  Esab or	
  Usab?	
  

� In	
  each	
  case,	
  the	
  product	
  named	
  with	
  back	
  vowels	
  (Dutal,	
  
Nullen)	
  was	
  chosen	
  as	
  the	
  larger,	
  heavier,	
  thicker	
  product.	
  

Klink, Richard R. 2000. “Creating Brand Names with Meaning: The Use of 
Sound Symbolism.” Marketing Letters 11(1): 5–20.



Yorkston and Menon

1. “Read	
  this	
  press	
  release	
  on	
  a	
  new	
  ice	
  cream
…“called	
  Frish"
…	
  “called	
  Frosh”
2. Rate	
  the	
  (untasted)	
  ice	
  cream	
  from	
  1-­‐7	
  on
creaminess,	
  richness,	
  and	
  smoothness	
  

� Results:
� Frosh	
  (5)	
  	
  more	
  creamy/rich/smooth	
  than	
  Frish (4)

� People	
  more	
  likely	
  to	
  want	
  to	
  buy	
  Frosh

Yorkston,	
  E.,	
  &	
  Menon,	
  G.	
  (2004).	
  A	
  sound	
  idea:	
  Phonetic	
  effects	
  of	
  brand	
  names	
  on	
  
consumer	
  judgments.	
  Journal	
  of	
  Consumer	
  Research,	
  31(1),	
  43-­‐51.



But do marketers use this in practice?

� Hypothesis:
� Cracker	
  names	
  will	
  use	
  front	
  vowels
� small,	
  light,	
  delicate

� Ice	
  cream	
  names	
  will	
  use	
  back	
  vowels
� rich,	
  heavy,	
  solid

� Dataset:
� 592	
  US	
  cracker	
  brands	
  from	
  a	
  dieting	
  website
� 81	
  ice	
  cream	
  flavors	
  sold	
  by	
  Haagen Dazs/Ben	
  &	
  Jerry’s	
  



Methodology
Barnum's	
  Animal	
  Crackers	
  Crackers	
  Crackers
Barnum's	
  Animal	
  Crackers	
  Crackers	
  Snak Saks
Premium	
  Crackers	
  Crackers	
  Gold
Premium	
  Crackers	
  Crackers	
  Soup	
  &	
  Oyster
Premium	
  Crackers	
  Saltine	
  Crackers	
  Fat	
  Free
Premium	
  Crackers	
  Saltine	
  Crackers	
  Low	
  Sodium
Premium	
  Crackers	
  Saltine	
  Crackers	
  Multigrain
Premium	
  Crackers	
  Saltine	
  Crackers	
  Original
Premium	
  Crackers	
  Saltine	
  Crackers	
  Unsalted	
  Tops
Ritz	
  Bitz Cracker	
  Sandwiches	
  Graham	
  Cracker	
  S'mores	
  
Simpsons
Ritz	
  Bitz Cracker	
  Sandwiches	
  Graham	
  Crackers	
  
S'mores
Ak Mak Crackers
Nabisco	
  Fat	
  Free	
  Saltine	
  Crackers-­‐ Weight	
  Watcher	
  
Points,	
  Carbs,	
  Protein,	
  Calories
NABISCO	
  ORIGINAL	
  PREMIUM	
  Saltine	
  Crackers
Nabisco	
  RITZ	
  Crackers
Nabisco	
  Wheat	
  Thins	
  Crackers
Pepperidge	
  Farm	
  Goldfish	
  Baked	
  Snack	
  Crackers
Wasa -­‐ Fiber	
  Rye	
  with	
  Sesame	
  &	
  Oats	
  Crispbread
Wasa Crackers	
  Sesame	
  Crispbread
Wasa Crackerbread,	
  7-­‐Grain,	
  Crisp'n Light
Wasa Fiber	
  Rye
Wasa Multi	
  Grain
Wasa Light	
  Rye	
  Crispbread
Ritz	
  Crackers	
  Whole	
  Wheat
Keebler	
  Town	
  House	
  Bistro	
  Rye	
  Crackers
100%	
  Whole	
  Wheat	
  Crackers,	
  low-­‐fat
Asiago Cheese	
  Cracker….
…
…

� Babyfood,	
  crackers,	
  vegetable
� Bell	
  Pepper	
  Corn	
  Bread	
  Crackers
� Bremner Caraway	
  Crackers
� Bremner Crackers	
  made	
  with	
  pure	
  sunflower	
  oil
� Bremner Oyster	
  Crackers	
  made	
  with	
  pure	
  

sunflower	
  oil
� Bremner Soup	
  &	
  Chili	
  Crackers
� Brown	
  Rice	
  Crackers
� Butter	
  Corn	
  Bread	
  Crackers
� Carr's Table	
  Water	
  Crackers
� Cheddar	
  Dill	
  Crackers
� Cheese	
  Crackers
� Cheese	
  Nips	
  Crackers	
  100	
  Calorie	
  Pack	
  thin	
  Crisps
� Cheese	
  Nips	
  Crackers	
  Bold	
  Cheddar	
  Chips
� Cheese	
  Nips	
  Crackers	
  Cheddar
� Cheese	
  Nips	
  Crackers	
  Four	
  Cheese
� Cheese	
  Nips	
  Crackers	
  Mini	
  Go-­‐Pak
� Cheese	
  Nips	
  Crackers	
  Nacho	
  Chips
� Cheese	
  Nips	
  Crackers	
  Peanut	
  Butter
� Cheese	
  Nips	
  Crackers	
  Real	
  Cheese
� Cheese	
  Nips	
  Crackers	
  Reduced	
  Fat
� Cheese	
  with	
  Cheddar	
  Jack	
  Sandwich	
  Crackers
� CHEETOS	
  Bacon	
  Cheddar	
  on	
  Cheese	
  Flavored	
  

Crackers
� CHEETOS	
  Cheddar	
  Cheese	
  on	
  Golden	
  Toast	
  

Flavored	
  Crackers
� Choc.	
  Graham	
  Cracker	
  Chip
� Classic	
  Rounds	
  Crackers
� Cracker	
  Crunchers	
  Fun	
  Kits,	
  Bologna
� Cracker	
  Crunchers	
  Fun	
  Kits,	
  Turkey
� Cracker	
  Crunchers,	
  Bologna
� Cracker	
  Crunchers,	
  Chicken
� Cracker	
  Crunchers,	
  Cooked	
  Ham
� Cracker	
  Crunchers,	
  Turkey
� …
� …
� …

Cracker list from a dieting website



Barnum's	
  Animal	
  Crackers	
  Crackers	
  Crackers:	
  	
  b	
  aa1	
  r	
  n	
  em z	
  ae1	
  n	
  ah0	
  m	
  ah0	
  l	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  k	
  r	
  
ae1	
  k	
  er0	
  z	
  k	
  r	
  ae1	
  k	
  er0	
  z
Barnum's	
  Animal	
  Crackers	
  Crackers	
  Snak Saks:	
  	
  b	
  aa1	
  r	
  n	
  em z	
  ae1	
  n	
  ah0	
  m	
  ah0	
  l	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  k	
  
r	
  ae1	
  k	
  er0	
  z	
  s	
  n	
  ae1	
  k	
  s	
  ae1	
  k	
  s
Premium	
  Crackers	
  Crackers	
  Gold:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  g	
  ow1	
  l	
  d
Premium	
  Crackers	
  Crackers	
  Soup	
  &	
  Oyster:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  
uw1	
  p	
  ae	
  n	
  d	
  oy1	
  s	
  t	
  er0
Premium	
  Crackers	
  Saltine	
  Crackers	
  Fat	
  Free:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  aa	
  l	
  t	
  iy1	
  n	
  k	
  r	
  
ae1	
  k	
  er0	
  z	
  f	
  ae1	
  t	
  f	
  r	
  iy1
Premium	
  Crackers	
  Saltine	
  Crackers	
  Low	
  Sodium:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  aa	
  l	
  t	
  iy1	
  n	
  k	
  
r	
  ae1	
  k	
  er0	
  z	
  l	
  ow1	
  s	
  ow1	
  d	
  iy0	
  ah0	
  m
Premium	
  Crackers	
  Saltine	
  Crackers	
  Multigrain:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  aa	
  l	
  t	
  iy1	
  n	
  k	
  r	
  
ae1	
  k	
  er0	
  z	
  m	
  ah1	
  l	
  t	
  iy g	
  r	
  ey1	
  n
Premium	
  Crackers	
  Saltine	
  Crackers	
  Original:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  aa	
  l	
  t	
  iy1	
  n	
  k	
  r	
  
ae1	
  k	
  er0	
  z	
  er0	
  ih1	
  jh ah0	
  n	
  ah0	
  l
Premium	
  Crackers	
  Saltine	
  Crackers	
  Unsalted	
  Tops:	
  	
  p	
  r	
  iy1	
  m	
  iy0	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  aa	
  l	
  t	
  iy1	
  n	
  
k	
  r	
  ae1	
  k	
  er0	
  zax n	
  s	
  aa1	
  l	
  t	
  ix	
  d	
  t	
  aa1	
  p	
  s
Ritz	
  Bitz Cracker	
  Sandwiches	
  Graham	
  Cracker	
  S'mores	
  Simpsons:	
  	
  r	
  ih1	
  t	
  s	
  b	
  ih1	
  t	
  s	
  k	
  r	
  ae1	
  k	
  er0	
  s	
  
ae1	
  n	
  d	
  w	
  ih0	
  ch ah0	
  z	
  g	
  r	
  ey1	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  s	
  m	
  ao1	
  r	
  z	
  s	
  ih1	
  m	
  p	
  s	
  ah0	
  n	
  z
Ritz	
  Bitz Cracker	
  Sandwiches	
  Graham	
  Crackers	
  S'mores:	
  	
  r	
  ih1	
  t	
  s	
  b	
  ih1	
  t	
  s	
  k	
  r	
  ae1	
  k	
  er0	
  s	
  ae1	
  n	
  d	
  
w	
  ih0	
  ch ah0	
  z	
  g	
  r	
  ey1	
  ah0	
  m	
  k	
  r	
  ae1	
  k	
  er0	
  z	
  s	
  m	
  ao1	
  r	
  z
Ak Mak Crackers:	
  ae1	
  k	
  m	
  ae1	
  k	
  k	
  r	
  ae1	
  k	
  er0	
  z



Now count front vowels versus 
back vowels
n	
  ah0	
  b ih1 s	
  k	
  ow0	
  r	
  ih1 t	
  s	
  k	
  r	
  ae1 k	
  er0	
  z	
  	
  
Nabisco Ritz Crackers
3	
  front	
  vowels

r	
  ih1 t	
  s	
  k	
  r	
  ae1 k	
  er0	
  z	
  hh ow1 l	
  w	
  iy1 t
Ritz	
  Crackers Whole Wheat
3 front	
  vowels,	
  1	
  back vowel



Crackers



Vowels in:

Crackers	
  Names
� Ritz,	
  Cheez It,	
  Wheat	
  Thins,	
  Triscuit,	
  Thin	
  
Crisps,	
  Cheese	
  Crisps,	
  Chicken	
  in	
  a	
  Biskit,	
  
Krispy

Ice	
  Cream	
  Flavors
� Rocky	
  Road,	
  Jamoca Almond	
  Fudge,	
  
Chocolate,	
  Caramel,	
  Cookie	
  Dough,	
  Coconut	
  



One control
� Some	
  vowels	
  are	
  more	
  common	
  than	
  others

� Front	
  vowels	
  slightly	
  more	
  common	
  than	
  back	
  vowels	
  
overall

� Need	
  to	
  divide	
  by	
  the	
  expected	
  frequency	
  of	
  front	
  
versus	
  back	
  vowels	
  

� Called	
  the	
  “Observed	
  /	
  Expected”	
  ratio



Vowels: Crackers vs. Ice Cream

0"

0.2"

0.4"

0.6"

0.8"

1"

1.2"

1.4"

CRACKERS" ICE"CREAM"

Vowel&
Counts&&

(Observed&/
Expected)&

Front"vowels"

Back"vowels"



Sound symbolism in numbers
� English	
  Front	
  vowels	
  	
  3,	
  6,	
  7,	
  8,	
  10
� English	
  Back	
  vowels	
  	
  1,	
  2

3	
  and	
  6	
  sound	
  smaller	
  than	
  2	
  even	
  though	
  they	
  are	
  
bigger.

� Mandarin	
  Front	
  vowels	
  	
  1,	
  7
� Mandarin	
  Back	
  vowels	
  3,5,8,9



Sound symbolism affects 
reasoning

� Repeat	
  the	
  price	
  over	
  and	
  over	
  in	
  your	
  mind
� Now	
  answer:
� How	
  much	
  lower	
  is	
  the	
  sale	
  price	
  than	
  the	
  regular	
  price	
  in	
  
%?

Keith	
  S.	
  Coulter	
  and	
  Robin	
  A.	
  Coulter,	
  "Small	
  Sounds,	
  Big	
  Deals:	
  
Phonetic	
  Symbolism	
  Effects	
  in	
  Pricing",	
  Journal	
  of	
  Consumer	
  
Research,	
  37,	
  2010

Our beautiful scoop 
down from $10.00 to 
only $7.66

Our beautiful scoop 
down from $10.00 to 
only $7.22



Sound symbolism affects 
reasoning

� 7.66	
  is	
  more	
  expensive	
  but	
  “six”	
  sounds	
  smaller
� 7.22	
  is	
  less	
  expensive	
  but	
  ”two”	
  sounds	
  bigger

Keith	
  S.	
  Coulter	
  and	
  Robin	
  A.	
  Coulter,	
  "Small	
  Sounds,	
  Big	
  Deals:	
  
Phonetic	
  Symbolism	
  Effects	
  in	
  Pricing",	
  Journal	
  of	
  Consumer	
  
Research,	
  37,	
  2010

Our beautiful scoop 
down from $10.00 to 
only $7.66

Our beautiful scoop 
down from $10.00 to 
only $7.22



Sound symbolism affects 
reasoning: Results

Table from Mark Liberman

Results	
  held	
  even	
  for	
  people	
  who	
  could	
  not	
  remember	
  the	
  prices	
  when	
  
they	
  made	
  their	
  decision



What about across languages
� $7.88	
  

� English	
  “eight	
  eight	
  (front	
  vowels)”	
  
� Mandarin	
  “ba ba”	
  (back	
  vowels)

� $7.01
� English	
  “oh	
  1	
  (back	
  vowel)”
� Mandarin	
  “ling	
  yi (front	
  vowel)”

� English:	
  $7.88	
  discount	
  from	
  $12.00
� Mandarin:	
  $7.01	
  discount	
  from	
  $9.50



Bilingual speakers, back vowel prices 
seem higher in both lgs (less discount)

322 JOURNAL OF CONSUMER RESEARCH

FIGURE 1

EXPERIMENT 3: PERCEIVED MEANS AND ACTUAL PRICE DISCOUNTS FOR PRICE REHEARSAL
AND NEUTRAL SUPPRESSION CONDITIONS

signed to the Chinese language conditions. Participants were
instructed to rehearse, in their native language, either the
sale price or the neutral, attribute-related phrase (corre-
sponding to the neutral suppression condition in experiment
2), which contained a preponderance of neither front vowel/
fricatives nor back vowel/stops in either English or Chinese
languages. Measures and all other procedures were identical
to experiment 2.

Results. Consistent with hypothesis 3a, ANOVA results
revealed a significant language by sale price phoneme by
rehearsal interaction ( , ; partialF(1, 152) p 37.91 p ! .001

); means are reported in figure 1. Because the En-2h p .20
glish front vowel ( ) actual discount (34.3%)$12.00 ! $7.88
was greater than the English back vowel ( )$9.50 ! $7.01
actual discount (26.2%) and because phonetic symbolism
effects could be expected to only increase that difference,
we employed one-sample t-tests within experimental con-
ditions (rather than cross-price comparisons) to test hypoth-
esis 3a. In the rehearsal conditions, these tests indicated that
the English- and Chinese-speaking participants significantly
overestimated the front vowel/fricative sale price discounts

( , ; , ),t (19) p 2.05 p p .059 t (19) p 3.87 p ! .001$7.88 $7.01

whereas English- and Chinese-speaking participants signif-
icantly underestimated the back-vowel/stop sale price dis-
counts ( , ; ,t (19) p 5.35 p ! .001 t (19) p 3.57 p !$7.01 $7.88

; see fig. 1). As expected, participants’ perceived price.01
discounts in the neutral suppression conditions reflected ac-
tual discounts; we found no significant ( ) over/un-p 1 .10
derestimation effects. These results support hypothesis 3a.
Further, in the price rehearsal conditions, planned contrasts
revealed significant differences in perceived discount be-
tween English- and Chinese-speaking participants for the
$7.88 ( , ) and $7.01 ( ,t(35) p 4.09 p ! .001 t(38) p 6.48

) sale prices and no significant differences acrossp ! .001
language in the neutral suppression conditions ( ).p 1 .10

Results for value assessment reflected those for perceived
discount; we found a significant language by sale price pho-
neme by rehearsal interaction ( ,F(1, 152) p 38.44 p !

; partial ). In the price rehearsal conditions,2.001 h p .20
contrasts revealed significant perceived value differences
across English- versus Chinese-speaking participants for the
$7.88 ( vs. ; ,M p 5.20 M p 3.60 t(35) p 5.51 p !Eng Chi



What’s going on with vowels?
� Why	
  do	
  front	
  vowels	
  symbolize	
  SMALL	
  and	
  back	
  
vowels	
  symbolize	
  LARGE?



The Frequency code
� High	
  pitched	
  sounds	
  are	
  associated	
  with	
  small	
  animals
� Low	
  pitched	
  sounds	
  are	
  associated	
  with	
  big	
  animals



Vowels and frequencies
� Front	
  vowels	
  have	
  high	
  pitched	
  resonance
� “High	
  second	
  formant”

� Back	
  vowels	
  have	
  low	
  pitched	
  resonance
�“Low	
  second	
  formant”



High frequencies associated with 
children

CHILD LANGUAGE 

native country, with the exception of the Japanese families, who were visiting 
the San Francisco area for a short period as affiliates of Japanese companies. 
The occupations of the parents in this study ranged from working class to 
professional, although 80 % of the mothers were homemakers. With the 
exception of the Japanese, where all the fathers were businessmen and all the 
mothers were homemakers, the range and distribution of occupational status 
were represented approximately equally across language groups. 

Recording procedures. Recordings were made in the homes of participating 
families in Paris, Rome, Munich, London, and the San Francisco area. One 
or two visits we're made to each family, except in the case of the Japanese 
subjects, where three visits were made in order to reduce reactivity effects. 
All recording sessions were supervised by the first author, who conducted the 
sessions alone in the British, American, and German families, and who was 
accompanied by a bilingual translator when visiting the Italian, French, and 
Japanese families. Observation sessions were scheduled for a convenient time 
when the family was normally together. After an initial warm-up period, 
when the observers discussed the goals of the study with the family and got 
acquainted with the infant, each parent was recorded individually for IS min 
in each of two Addressee conditions: Adult-Infant (A-I) and Adult-Adult 
(A-A). In the A-I condition, parents were asked to play with the infant as 
they normally do. Parents were also requested to playa favourite game with 
the infant and to ask the infant to fetch a favourite toy, if these situations did 
not spontaneously occur during the observation period, Each parent also 
showed the infant a short picture book provided by the observer, This format 
ensured that a variety of typical parent-infant activities was recorded in each 
family, and that the activities sampled were similar across the six language 
groups. In the A-A condition, each parent was recorded in an informal 
conversation with the other parent and the observers about work, family life, 
and the child's development. 

Audiorecordings were made 'on a Uher 4200 portable reel-to-reel recorder, 
using a Lektrasonics wireless FM receiver and transmitter, and an Audio-
technika lapel microphone. The microphone, clipped to the parent's collar, 
was connected by a cord to the FM transmitter. The transmitter, a small 
wallet-sized case, was worn in a special cloth belt around the adult's waist. 
These procedures ensured high-quality audio recordings, necessary for 
acoustic analysis, while allowing parents and child freedom of movement 
around the home during the recording session. 

Data reduction and analysis. The audiorecordings in each language were 
transcribed by a native speaker, and translated, when necessary, into English. 
In order to eliminate noise, speech samples were first band-pass filtered (80-
1200 Hz) using a Krohn-Hite electronic filter. The speech samples were then 
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A CROSS-LANGUAGE STUDY OF SPEECH TO INFANTS 
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Fig. 1: Fundamental frequency contours in the speech of an  mother 
to an adult and to an infant aged 1; 1, 

processed on a Visi-Pitch speech analyser interfaced with an IBM PC/XT 
computer, a configuration which enables measurement in continuous speech 
of fundamental frequency, amplitude, and duration. Examples of fo-contours 
in mothers' and fathers' speech, derived from the Visi-Pitch display, are 
shown in Fig. I and 2. Following the segmentation procedures used by 
Fernald & Simon (1984), an 'utterance' was defined acoustically rather than 
linguistically, as a section of speech bounded by pauses greater than 300 msec 
(d. Jaffe & Feldstein, 1970). 

For each subject, 50 infant-directed and 50 adult-directed utterances were 
randomly selected for further acoustic analysis, with two selection criteria: 
(I) the utterances were free of extraneous noise, and were of adequate quality 
for acoustic analysis; (2) the utterances were sampled approximately equclly 
from the several different conversational contexts represented in each 
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CHILD LANGUAGE 
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Fig. z: Fundamental frequency contours in the speech of a Japanese father 
to an adult and to an infant aged I ; O. 

recording condition. The following acoustic measurements were made for 
each utterance: 

(I)  MEAN FUNDAMENTAL FREQUENCY: calculated in hertz (Hz) by the 
computer; 

(z)  Fo-MAXIMUM: the highest fo-peak in the utterance; 
(3) Fo-MINIMUM: the lowest fo-value in the utterance; 
(4) Fo RANGE: calculated by subtracting fo-minimum from fo-maximum; 
(5)  UTTERANCE DURATION: measured (in msec) using amplitude envelope 

plots to identify utterance boundaries; 
(6)  PAUSE DURATION: measured (in msec) using amplitude envelopes to 

identify pause boundaries; only pauses (> 300 msec) which foilowed 
the analysed utterance, and which were not followed by a change of 
speaker, were included in the analysis. 
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A CROSS-LANGUAGE STUDY OF SPEECH TO INFANTS 

While fundamental frequency is the physical correlate of the perceptual 
variable pitch, fo does not, in general, vary linearly with pitch. For example, 
a 100 Hz change in fo from zoo to 300 Hz will be perceived as itubjectively 
much greater in magnitude than an equivalent physical change from 800 Hz 
to 900 Hz. In order to facilitate meaningful comparison of changes in pitch 
across male and female speakers differing in fo-range, the raw scores for 
changes in fo were converted into semitones. The semitone scale, derived 
from the musical scale, treats all logarithmically equivalent fo differences as 
equivalent pitch differences. While this equal-ratio division of the fo-range is 
not the only way to represent the relation between frequency and perceptual 
response (see Stevens, Volkmann & Newman, 1937), it is conventionally 
accepted as an appropriate means of normalization across speakers (e.g. 
Grieser & Kuhl, 1988). 

For each speaker in each language, the acoustic measurements for the A-A 
and A-I speech samples (see Appendix, Tables 1-7) were used to compute 
seven prosodic parameters. Each of these derived parameters represents a 
ratio or a difference score reflecting the direction and magnitude of CHANGE 
in foor duration, when A-I speech is compared to A-A speech for a particular 
speaker. 

(I)  CHANGE IN MEAN-Fo: The number of semitones between the mean-
fo/utterance in A-I speech and the mean-fo/utterance in A-A speech; 

(z)  CHANGE IN Fo-MAXIMUM: The number of semitones between the mean 
fo-maximum/utterance in A-I speech and the mean fo-maximum/ 
utterance in A-A speech; 

(3)  CHANGE IN Fo-MINIMUM: the number of semitones between the mean 
fo-minimum/utterance in A-I speech and the mean fo-minimum/ 
utterance in A-A speech; 

(4)  CHANGE IN Fo-RANGE: the difference in semitones between the mean 
fo-range/utterance in A-I speech and the mean fo-range/utterance 
in A-A speech, where the fo-range calculation is based on: 
Izlog2(fo-maximum/fo-minimum). 

(5)  CHANGE IN Fo-VARIABILITY: the difference in semitones between the 
standard deviations of the mean-fo/utterance for A-I and the mean-
fo/utterance for A-A speech, where the conversion of the standard 
deviation into semitones is based on: 1210g2[I + (Std. Dev./Mean-fo)]. 

(6)  CHANGE IN UTTERANCE DURATION: the difference (in msec) between the 
mean utterance durations for A-I and A-A speech; 

(7)  CHANGE IN PAUSE DURATION: the difference (in msec) between the mean 
pause durations for A-I and A-A speech. 

These parameters were derived such that a pOSItive value reflects an 
increase in a given prosodic measure in infant-directed speech relative to 
adult-directed speech, zero indicates no difference between the two, and a 
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High frequencies associated with babies
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negative value reflects a decrease. F
or six of the seven prosodic param

eters, 
positive values w

ere expected, corresponding to increases in m
ean-fo , fo -

m
axim

um
, fo-m

inim
um

, fo-range, fo-variability, and pause duration in A
-I 

speech relative to A
-A

 speech. F
or utterance duration, negative values w

ere 
predicted, reflecting relatively shorter vocalizations in speech to infants than 
in speech to adults. 

RESU
LTS 

T
he results of the analysis of m

ean-fo , fo-m
axim

um
, fo-m

inim
um

, and fo -
range in 

speech 
to 

infants 
and 

adults 
across 

language and 
gender are 

sum
m

arized in Fig. 3, F
or each of these four fo-m

easures, m
ean values are 

also presented in the A
ppendix (T

ables 
 as are m

ean values for fo -
variability (T

able 5), utterance duration (T
able 6), and pause duration (T

able 
7)· T

he analyses of the cross-language data w
ere designed to address three 

m
ajor questions: first, do m

others and fathers in all six language groups 
studied m

odify the prosodic characteristics of their speech w
hen addressing 

an infant? Secondly, are there differences am
ong languages in the nature and 

extent 
of 

these 
prosodic 

m
odifications 

in 
infant-directed 

speech? 
A

nd 
thirdly, are there differences betw

een m
others and fathers in their use of 

prosodic 
m

odifications in speech to infants? W
hile these questions are 

related, the first focuses on COM
M

ON patterns of prosodic m
odification across 

language and gender, w
hile the second and third focus on VARIATION w

ithin 
the com

m
on patterns related to gender and language or culture. F

or both sets 
of analyses, the sam

e strategy w
as follow

ed; m
ultivariate analyses w

ere first 
perform

ed on the seven dependent m
easures, and if the m

ultivariate null 
hypothesis w

as rejected, univariate tests w
ere then used to investigate group 

differences on each variable taken alone, M
ANOVA w

as the appropriate test in 
this case, given the intercorrelation am

ong the m
ultiple dependent m

easures 
(B

ray &
 M

axw
ell, 1985). 

T
o address the question of com

m
on prosodic m

odifications in infant-
directed speech across languages and speakers, the seven prosodic param

eters 
derived from

 the acoustic m
easurem

ents w
ere first exam

ined sim
ultaneously, 

to test the null hypothesis that the set of m
eans w

as equal to zero. Significant 
differences betw

een infant-directed and adult-directed speech w
ere revealed 

by M
ANOVAs perform

ed on the total sam
ple, F (6,54) = 72'77, P < 0'000 I, on 

m
others, 

F
(6, 24) = 35'24, P < 0'0001, 

and 
on fathers, 

F
(6, 24) = 31'88, 

P < 0'000 I, as w
ell as on each of the six language groups; French, F (6,4) = 

17'30, P < 0'01; Japanese, F (6,4) = 18'42, p'< 0'01; Italian, F (6, 4) = 7' I 6, 
P < 0'04; G

erm
an, F (6,4) = 6.85, P < 0'04; B

ritish E
nglish, F

(6, 4) = 
11'35, 

p < 0'02; A
m

erican E
nglish, F (6,4) = 25'41, P < 0'01. 

U
nivariate t-tests conducted for each of these sam

ples on the param
eters 
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Both	
  mothers	
  and	
  fathers	
  raise	
  their	
  pitch	
  when	
  talking	
  to	
  infants

To Adults To Infants



Ohala’s “Frequency Code”
� Based	
  on	
  work	
  of	
  Morton	
  (1977)
� Morton	
  looked	
  at	
  vocalizations	
  of	
  28	
  avian	
  and	
  28	
  
mammalian	
  species	
  in	
  “agonistic	
  displays”,	
  face-­‐to-­‐
face	
  competition
� Confident	
  aggressor:	
  a	
  low-­‐pitched	
  vocalization	
  
� Submissive	
  nonthreatening:	
  a	
  high-­‐pitched	
  
sound.	
  

� Morton’s	
  idea:	
  both	
  parties	
  put	
  on	
  displays of	
  size	
  
to	
  avoid	
  actual	
  competition
� Look	
  big:	
  Erection	
  of	
  hair/feathers
� Look	
  small:	
  flatten	
  feathers,	
  wings

� This	
  might	
  have	
  evolved



Ohala’s Frequency Code
� Maybe	
  this	
  led	
  to	
  an	
  implicit	
  association	
  between	
  high	
  
pitch	
  and	
  size

� Even	
  in	
  vowels



Evolutionary Implications: why do 
we smile?
� Smiles	
  pull	
  back	
  the	
  corners	
  of	
  the	
  mouth
� front	
  vowel
�cheese!
�makes	
  us	
  sound	
  smaller

� Phonetician	
  John	
  Ohala suggests	
  the	
  smile	
  
evolved	
  in	
  hominids	
  (or	
  earlier)	
  as	
  an	
  
appeasement	
  gesture
�don’t	
  hurt	
  little	
  old	
  me



“Martian” words. 
Which is “maluma”? Which is “takete”
How about bouba or kiki?



Summary of bouba/kiki
� First	
  studied	
  by	
  Wolfgang	
  Köhler in	
  1929.

� Founder	
  of	
  Gestalt	
  psychology,	
  refugee	
  from	
  the	
  Nazis	
  to	
  
the	
  US

� Replicated	
  in	
  lots	
  of	
  languages
� Swedish:	
  Ahlner and	
  Zlatev (2010).	
  Swahili:	
  Davis	
  (1961).	
  
Otjiherero in	
  Namibia:	
  Bremner et	
  al.	
  (2013).	
  Tamil:	
  
Ramachandran	
  and	
  Hubbard	
  (2001).	
  

� And	
  in	
  children:	
  Maurer,	
  Pathman,	
  and	
  Mondloch
(2006).	
  



Results from Spence lab at Oxford
Dark	
  chocolate	
  (Lindt	
  70%	
  cocoa)	
  	
  	
  	
  	
  	
  takete
Milk	
  chocolate	
  (Lindt	
  extra	
  creamy	
  30%	
  cocoa)	
  	
  	
  maluma

Carbonated	
  beverages:	
  takete
Still	
  water:	
  maluma

We	
  also	
  found:
Crackers:	
  more	
  t and	
  k
Ice	
  cream:	
  more	
  l and	
  m	
  

m and	
  l sounds	
  associated	
  with	
  creamier,	
  
gentler	
  tastes,	
  t and	
  k with	
  bitter,	
  sharp	
  tastes



Charles Spence lab at Oxford: chocolate

Taste	
  2	
  chocolates:
dark	
  chocolate	
  (Lindt	
  70%	
  cocoa)
milk	
  chocolate	
  (Lindt	
  extra	
  creamy	
  30%	
  cocoa)

virtually no research that has specifically attempted to investigate
whether certain phonological stimuli (i.e., speech sounds) also bear
a non-arbitrary relationship to non-visual stimulus attributes, be
they modality-nonspecific (i.e., amodal), such as an object’s shape,
or modality-specific (i.e., modal), such as a food or drink’s bitter-
ness. One recent exception to this generalization comes from a
study by Gallace et al. (2011).

Gallace et al. (2011) demonstrated that people reliably associate
nonsense words (e.g., ‘maluma’ and ‘takete’, as originally popular-
ized by Köhler, 1947; and ‘bouba’ and ‘kiki’, as popularized by
Ramachandran & Hubbard, 2001) with specific tastes/flavors/food-
stuffs. The participants in Gallace et al.’s study were given a range
of up to ten different foods, including jam, chocolate, crisps, and
yoghurt. They had to rate each foodstuff using 24 different visual
analogue linear scales with a pair of words such as good/bad and
salty/sweet, at the end-points. Amongst these scales (presented
via computer) were three scales designed to test whether the phe-
nomenon of sound symbolism extends to the flavor and/or oral-
somatosensory (i.e., textural) attributes of foodstuffs, namely: bou-
ba/kiki, takete/maluma and decter/bobolo. The results highlighted
the fact that people consistently rated salt and vinegar crisps (po-
tato chips) as much more kiki (or takete) than cheddar cheese, yo-
ghurt, or blueberry jam. Meanwhile, chocolate with mint chips and
crisps (potato chips) were rated as significantly more kiki/takete
than regular chocolate.

The goal of the present study was to test whether certain mean-
ingless speech sounds and shapes are associated with the taste/fla-
vor/oral-somatosensory attributes of chocolate samples varying
primarily in their cocoa content. Here, we report a number of sim-
ple demonstrations highlighting the fact that people really do reli-
ably link certain attributes of shapes and nonsense words to
chocolate samples of varying cocoa content. Furthermore, we dem-
onstrate that these crossmodal correspondences can be observed
in relatively small groups of participants using nothing more than
a quick and easy to administer pencil-and-paper task. We believe
that the findings reported here, and the methodology used to ob-
tain them, are therefore potentially important in terms of the mar-
keting and branding of chocolates, not to mention other food and
drink products.

2. Experiment 1

In Experiment 1, participants evaluated three pieces of choco-
late: one piece of 30% cocoa milk chocolate and two pieces of dark
chocolate, one with a cocoa content of 70% and the other made
with 90% cocoa. The question to be addressed in our first experi-
ment was whether there is a systematic crossmodal correspon-
dence between the cocoa content of chocolate and the
angularity/sharpness of shapes and the sharpness of words.

2.1. Methods

Twenty-two participants (ranging in age from 16 to 52 years;
mean age of 36 years) were given paper-based analogue labeled
line scales on which to score each of the chocolate samples (see
Fig. 1 for the scales and labels used). The first scale was anchored
with a rounded shape on the left and an angular shape on the right.
The second scale was anchored with the words ‘‘Tuki’’ and ‘‘Lula’’,
while the third scale was anchored with the words ‘‘Maluma’’ and
‘‘Takete’’.1 Each line scale was 13.5 cm long with an image of a

crayon centered on its mid-point. The participants were given a set
of three response sheets, each with the same three scales printed
on them. They were instructed to close their eyes while the
experimenter placed a small piece of chocolate (1/4 of a chocolate
square, approximately 3 g) in their hand. The participants tasted
the sample and then rated it by marking a line on each of the three
response scales on the first response sheet. They were instructed to
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of chocolate, F(2,42) = 18.07, p < .001, and scale, F(2,42) = 3.71,
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differ significantly between the 70% and 90% dark chocolate

Fig. 1. The response sheet (including instructions) given to participants. The three
line scales highlighted in the figure were used in Experiments 1 and 2. In
Experiment 3, the left anchor ‘Tuki’ was replaced by the word ‘Koko’ (the name of
the chocolate product that participants actually) happened to be rating.

1 Note that the first and third scales were both anchored with the rounded shape/
word on the left and the sharper, more angular shape/word on the right. This
arrangement was reversed for the second scale, so as to prevent the participants from
simply associating one side of the scales (or response sheet) with a particular quality/
attribute.
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Charles Spence lab at Oxford: water

Water:
Carbonated	
  water
Still	
  water

were present in greyscale), on a 13.5 cm long scale. In order to
compare the results from both studies, we equated them by taking
the mean differences between ratings of each water type and di-
vided this by the range of participants’ ratings from the respective
studies. This mean difference spanned 54% of the scale used by
Spence and Gallace, while in the present study it spanned 43% of
the scale (a roughly comparable figure). For both studies, still
water was clearly matched with the organic shape, while sparkling
water was matched with the angular shape instead.

When the colours and shapes were combined to create the
angular-red vs. organic-blue scale, the still water was strongly
matched with the organic-blue shape and the sparkling water
seemed to be better matched with the angular-red shape. Note that

this combination is one that might be considered congruent with
respondents’ ratings when the attributes were presented sepa-
rately. When, by contrast, the colours and shapes were combined
in an incongruent manner to create the organic-red vs. angular-
blue scale, the respondents chose neither of the anchors to capture
their experience of still water. Instead, the respondents tended to
choose a point around the mid-point of the scale. This result there-
fore suggests that both shape and colour were represented equally
in the respondents’ crossmodal associations with still water. For
sparkling water, on the other hand, the respondents matched their
experience more closely with the angular-blue shape rather than
with the organic-red shape. Given that the respondents associated
the sparkling water with neither the blue nor red colour when

Fig. 2. Screen-shot of one of the questions presented in the online questionnaire. Instructions appear at the top of the screen in English and Spanish. Above each line were
nine radio buttons (1–9) which respondents clicked on in order to indicate the point along the scale corresponding to the image that best matched their experience when
drinking still water. The progress bar at the top of the screen indicated the percentage of the questionnaire the respondent had completed.

Fig. 3. The four line scales used in the questionnaire reported here. The respondents’ mean responses (and 95% confidence intervals) for the still and sparkling water are
reported above each of the scales.
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Summary

Spence	
  Lab
Takete:	
  	
  Carbonated	
  water,	
  dark	
  chocolate
Maluma:	
  	
  Still	
  water,	
  milk	
  chocolate

Our	
  lab:
more	
  t and	
  k:	
  crackers
more	
  l and	
  m:	
  ice	
  cream

m and	
  l sounds	
  associated	
  with	
  creamier,	
  
gentler	
  tastes,	
  t and	
  k with	
  bitter,	
  sharp	
  tastes
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The sound /t/



The sound /k/



Synesthesia: across the 5 senses

Hearing:	
  perception	
  of	
  acoustic	
  smoothness

is	
  somehow	
  linked	
  to	
  perception	
  of	
  smoothness	
  by

Vision (curvy	
  not	
  jagged	
  figure)
Taste (creamy	
  not	
  sharp	
  taste)



Synesthesia
� Real	
  input	
  to	
  one	
  sense	
  accompanied	
  by	
  a	
  perception	
  
in	
  another	
  sense

� 1	
  in	
  23	
  are	
  strong	
  synesthetes
� Sound	
  à color

� My	
  friend	
  Dan	
  Slobin has	
  colors	
  for	
  musical	
  keys
� C	
  major	
  is	
  pink,	
  C	
  minor	
  is	
  dark	
  red	
  tinged	
  with	
  black

� Letter	
  à color
� Word	
  à taste



TasteàShape Synesthete
211On the shapes of flavours: A review of four hypotheses

 

Figure 2. 

Figure 2.  Schematic illustration of the kind of complex 3D haptic shape impression 
reportedly elicited by a specific taste/flavour in one synaesthete (Cytowic 
1993: 66). Note that the shape is not experienced in the mouth, where the 
inducing taste or flavour is localized, but in the synaesthete’s left hand 
instead

‘Oh, dear […] there aren’t enough points on this chicken. […] 
I know it sounds crazy, but I have this thing, see, where I taste 
by shape. […] Flavors have shape, […] I wanted the taste of this 
chicken to be a pointed shape, but it came out all round. […] Well, 
I mean it’s nearly spherical, […] I can’t serve this if it doesn’t have 
points.’ (the synaesthete Michael quoted in Day 2011: 392-393).

Other synaesthetes, meanwhile, have reported seeing colours when 
tasting foods (e.g., Ginsberg 1923; Myers 1911). Typically, the shapes or 
colours that such synaesthetes describe do not bear any obvious relation to 
the stimuli that have induced them. That is, to the real shape or colour of the 
food or flavour (as in the Paul Bertolli case mentioned above). Interestingly, 
such unusual sensory experiences can occur between pretty much any pair 
of sensory modalities, they can even be induced by linguistic stimuli: So, for 
example, some synaesthetes report experiencing taste sensations whenever 
they either read or hear specific words (e.g., Day 2011; Ward and Simner 
2003): For instance, one young man quoted in Ward and Simner (2003: 241) 
reported that the name ‘Phillip’ tasted of “oranges not quite ripe”, while 
the word ‘safety’ tasted of “toast lightly buttered”. Other synaesthetes talk 
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Synesthesia and Bouba/Kiki
�Main	
  theory:
� synesthesia	
  results	
  from	
  "crossed-­‐wiring"	
  
in	
  the	
  brain

� Implications	
  from	
  Bouba/Kiki
�Everyone	
  is	
  slightly	
  synesthetic



Not all of these mappings are universal

� The	
  Himba of	
  Northern	
  Namibia
� little	
  exposure	
  to	
  Western	
  cultural	
  and	
  
environmental	
  influences.	
  No	
  written	
  language

� Speak	
  Otjiherero,	
  a	
  Bantu	
  language
� Results:

� Bouba/kiki mapped	
  onto	
  shapes
� But	
  carbonation	
  not	
  mapped	
  onto	
  an	
  angular	
  (as	
  
opposed	
  to	
  a	
  rounded)	
  shape.

�Milk	
  chocolate	
  mapped	
  to	
  angular	
  rather	
  than	
  
rounded	
  shapes (opposite	
  of	
  Westerners)
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different	
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  matches	
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  Cognition	
  126,	
  165-­‐172.	
  



Vowels matter for bouba-kiki too:
real kitchen objects16 Language and Speech 0(0)

objects were significantly different from one another. When two objects were not rated signifi-
cantly differently, they were placed in the same roundness or spikiness group; when they were, 
they were placed in separate groups. This analysis yielded four different roundness groups, labeled 
“not at all round,” “round,” “more round,” and “most round,” and three different spikiness groups, 
labeled “not at all spiky,” “spiky,” and “most spiky” (details of objects belonging to each group and 
mean ratings are provided in Appendix 2). Labels for each group were added to represent the gra-
dation from “not at all round/spiky” to “very round/spiky” with respect to the average ratings of the 
objects. These roundness and spikiness groupings were used in the analysis of the main task. No 
overlap exists between round and spiky ratings, such that each object’s ratings placed it in either 
the “not at all spiky” group or the “not at all round” group, but never both—an object was rated as 
being either round, to some extent, or spiky, to some extent.

Additionally, size ratings were obtained for all of the visual stimuli used. The fact that the pic-
tures in this task represent objects that are differently sized in the real world brings up a possible 
sound symbolic confound, particularly given this task’s focus on vowel quality. The aforemen-
tioned frequency code becomes relevant, as front vowels have been found to symbolize small size, 
whereas back vowels have been found to symbolize large size (e.g. Ohala, 1994). Since backness 
of vowels is the major parameter analyzed with respect to the shape link in this task, it is necessary 
to test whether or not the results could actually be better represented by a sound symbolic link 
between vowel backness and size rather than shape. To this end, size ratings were obtained for the 
stimuli. Size raters participated via Mechanical Turk and were compensated $0.25, the size rating 
task taking an average of 2 min to complete. Size raters were provided with pictures of all of the 
objects, presented in random order, and asked to group them into size categories. Five categories, 
from “smallest” to “largest” were provided, but participants were told that they were not required 
to use all of the categories, only as many as they deemed necessary to classify all of the objects. 
They were required to classify every object into a size class. Results were assigned an integer for 
each size class (0–4) and each object/size category match was normalized to control for the fact 
that each rater could potentially use a different range of the five sizes or different ends of the size 
scale provided. Normalization was performed by subtracting the rater’s mean size category assign-
ment from each of his or her size category ratings, then dividing by the rater’s standard deviation. 
Analysis of size groupings of the objects were then conducted on normalized size ratings in the 
same manner as for the round and spiky groupings, using Wilcoxon rank-sum tests on each object’s 
mean size rating to test which objects grouped together and which objects significantly differed in 
size rating. This yielded five distinct size groupings that were used in analysis of the data to 

Figure 6. Visual stimuli used in main real-world object task.
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determine whether or not object size is, in fact, at play and perhaps a better explanation for the 
sound symbolic link between these real-world objects and vowel backness.

3.2.2 Auditory stimuli. For this experiment, only the feature of vowel quality was targeted. While 
consonant-related features were piloted as a separate version of the real-world shape task, results 
indicated that participants were strongly influenced by lexical interference from the English names 
of the items, namely the matching of items whose English name contained the same initial conso-
nant as a given nonsense word. In the main task presented here, the initial consonant was held 
constant by participant and counter-balanced across participants, making only vocalic features 
relevant. In order to manipulate only the stressed vowel, thereby including only one target vowel 
from the abstract shape task (/i/, /e/, /u/, and /ɑ/) in a given stimulus, the second syllable of each 
nonsense word included the unstressed vowel /ə/. Each participant heard four words taking the 
form /CVmə/, in which only the initial stressed vowel differed between the four words that any one 
participant heard. That is, one participant would hear all four words that began with /b/, one would 
hear all four words that began with /p/, and so on, numbered as conditions 1–6 in Table 3.

This ensured that the difference between the object that a participant matched with each word 
was related only to the difference in the stressed vowel between the words, since, in this particular 
task, a conflation of a number of target features would make it impossible to tease apart which 
phonetic feature of a word is being used to formulate responses. Conditions were counter-balanced 
across participants.

The same male American English speaker who recorded the stimuli in the abstract shape task 
produced the auditory stimuli, using the same procedure as in the abstract shape task. Each word 
was scaled for duration and peak amplitude in Praat (Boersma & Weenink, 2011). Again, the stim-
uli were pronounced using American English phonotactics—stress fell on the initial syllable of 
each word, and vowels fell within the vowel space for American English vocalic phonemes.

3.3 Procedure
Participants were first presented with a sound check, as outlined in the abstract shape task. Only 
those who passed the sound check were allowed to proceed to the task. Participants were then 
presented with four sound clips labeled “Word 1” through “Word 4.” They were told that the clips 
were “martian words,” and that “these martians live in a world just like ours, but they speak their 
own language.” Participants were told that each of the four words referred to one of 10 pictured 
items. Each word contained the same consonant frame, with only the vowel differing by word 
(Table 3). The order of the words (i.e. which vowel corresponded to Word 1, which to Word 2, and 
so on) was randomized by participant. All of the visual stimuli were presented together below the 

Table 3. Pool of martian words for the real-world object task.

Condition Front vowels Back vowels

 /i/ /e/ /u/ /ɑ/
1 /pimə/ /pemə/ /pumə/ /pɑmə/
2 /bimə/ /bemə/ /bumə/ /bɑmə/
3  /timə/ /temə/ /tumə/ /tɑmə/
4 /dimə/ /demə/ /dumə/ /dɑmə/
5 /kimə/ /kemə/ /kumə/ /kɑmə/
6 /gimə/ /gemə/ /gumə/ /gɑmə/
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Summary

� Conventionalism	
  (“arbitrariness”)	
  is	
  the	
  norm,	
  but	
  
naturalism	
  (“sound	
  symbolism”)	
  plays	
  a	
  role	
  as	
  well.

� Two	
  kinds	
  of	
  naturalism	
  extensively	
  studied
� Front	
  vs.	
  back	
  vowels/high	
  vs.	
  low	
  (“frequency	
  code”)
� Smooth	
  vs.	
  sharp	
  sounds	
  (“bouba/kiki”)

� Some	
  aspects	
  of	
  these	
  may	
  be	
  universal	
  (weak	
  versions	
  
of	
  synesthesia).

� But	
  others	
  may	
  be	
  culture	
  specific
� Namibians	
  and	
  chocolate/carbonation



Evolutionary Implications:
how did language evolve?
� How	
  did	
  the	
  first	
  listener	
  know	
  what	
  the	
  
first	
  speaker	
  was	
  talking	
  about?

� Bootstrap	
  theory!
� The	
  first	
  cavewoman
�says	
  a	
  high-­‐pitched	
  ‘i’	
  to	
  mean “baby”
�says	
  a	
  low-­‐pitched	
  ‘o’	
  to	
  mean	
  “big”
�says	
  ‘kikiki’ to	
  mean	
  “sharp”



For Tuesday!
While you read Strauss:

Identify	
  your	
  favorite	
  food	
  or	
  favored	
  food	
  in	
  
your	
  culture,	
  and	
  describe	
  the	
  sensation	
  you	
  
feel	
  when	
  you	
  eat	
  it.	
  

Is	
  your	
  description	
  similar	
  to	
  those	
  used	
  in	
  
the	
  American	
  TV	
  advertisements	
  given	
  by	
  
Strauss?


