
EXPERIMENT 1      SOCIAL CONTEXT                                                                                                                    

EXPERIMENT 2      TASK RESPONSE CATEGORIES                                                                   

All-‐Relevant	  Story All-‐Irrelevant	  Story
A	  major	  company	  that	  sells	  kitchen	  spices	  just	  issued	  a	  warning	  saying	  that	  their	  
spices	  had	  been	  tainted.	  Any	  of	  the	  spices	  with	  the	  company's	  signature	  red	  lid	  
need	  to	  be	  thrown	  out.

A	  major	  company	  that	  sells	  kitchen	  spices	  just	  issued	  a	  warning	  saying	  that	  their	  
spices	  had	  been	  tainted.	  If	  you	  have	  eaten	  anything	  with	  one	  of	  their	  spices	  in	  
the	  last	  two	  months,	  you'll	  need	  to	  go	  to	  the	  doctor.	  You	  pulled	  out	  all	  the	  spices	  
that	  you've	  used	  in	  the	  last	  two	  months.	   	  The	  company	  always	  uses	  red	  lids	  to	  
mark	  their	  spices.

New	  response	  prompt:

How	  informa+ve	  is	  this	  sentence?
Scale:	  
<False,	  Not	  Informa+ve	  Enough,	  Informa+ve	  
Enough,	  Too	  Much	  Informa+on>

Experimental Design

Image	  1:	  Upper	  and	  lower	  
bounds	  are	  sa+sfied

Image	  2:	  Upper	  bound	  is	  
violated

Task	  Instruc<ons

Experimental	  Protocol:	  Typical	  
experiment	  instruc+ons

Vary	  the	  social	  situa+on	  subjects	  
believe	  they	  are	  par+cipa+ng	  in.

Annota<on	  Protocol:	  Checking	  the	  
work	  of	  unaffiliated,	  possibly	  
error-‐prone	  annotators

Image	  Verifica<on	  Task

Ques+on:	  Would	  you	  be	  accurate	  if	  
you	  said	  ...	  

...	  ‘some	  of	  the	  spices	  have	  red	  lids’	  ?

Available	  responses:	  
Yes,	  	  No,	  	  Don’t	  Know

New	  Popula<on:	  Amazon	  Mechanical	  Turk

Post-‐experiment	  debriefing
subjects	  asked	  to	  comment	  on	  target	  trial	  responses

Does	  social	  context	  of	  experiments	  change	  the	  rate	  
of	  implicature	  responses?

Yes.	  Social	  context	  has	  an	  effect	  even	  when	  immediate	  
linguis+c	  context	  does	  not	  (	  p	  	  <	  0.05	  ).

Do	  specific	  prompt	  types	  affect	  
implicature	  rates?

Yes	  -‐	  Response	  categories	  affect	  not	  
only	  the	  baseline	  implicature	  rate	  but	  
also	  interact	  with	  linguis<c	  context.

‣Low	  implicature	  rates	  in	  the	  AnnotaAon	  Protocol	  may	  be	  due	  to	  
an	  abundance	  of	  False	  controls	  appropriate	  to	  an	  Experiment	  but	  
not	  a	  quality-‐control-‐style	  task.	  	  
‣Subjects	  contextualize	  a	  sense	  of	  false-‐ness	  specific	  to	  the	  task,	  
and	  find	  the	  implicature	  cases	  do	  not	  fit	  their	  subsequent	  noAon	  of	  
false	  in	  context.
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Overall	  Average:	  48% Overall	  Average:	  38%

Experimental	  
protocol

Annota<on	  
protocol
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Accuracy	  
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too	  informa+ve

not	  
informa+ve	  
enough

informa+ve	  
enough

IMPLICATURE	  SENSITIVEIMPLICATURE	  SENSITIVE

yes

no
don’t	  know

Reliable	  effects:	  	  
context	  (	  p	  <	  .001	  )
prompt	  (	  p	  <	  .001	  )
context:prompt	  (	  p	  <	  .06	  )	  
Effects	  reported	  for	  coefficients	  in	  a	  mixed-‐effects,	  logis<c	  
regression	  model,	  treaAng	  items	  as	  random	  effects.
‣ To	  compare	  prompt	  condiAons,	  the	  response	  categories	  
labeled	  as	  IMPLICATURE	  SENSITIVE	  were	  collapsed.	  

‣ We	  also	  separately	  analyzed	  each	  prompt	  condiAon	  with	  a	  
cumulaAve	  link	  model,	  as	  in	  Experiment	  1,	  and	  found	  the	  
same	  paZern	  for	  context	  for	  both	  prompt	  types.

Not	  reliably	  different	  from	  
experimental	  protocol	  

Data	  analyzed	  with	  a	  mixed-‐effects,	  cumula<ve	  link	  model	  (ordered	  logisAc	  regression),	  treaAng	  items	  as	  random	  
effects.	  The	  only	  fixed	  effect	  jusAfied	  for	  these	  models	  was	  the	  protocol	  factor.	  The	  control	  sAmuli	  showed	  no	  effect	  
of	  protocol.

Introduction
3	  factors	  inves+gated4

‣ Linguis+c	  context:	  specify	  the	  
relevant	  bound	  at	  issue	  
‣ upper	  bound	  [not	  all]
‣ lower	  bound	  [at	  least	  some]
‣ null	  context	  [target	  in	  isola+on]

‣ Evalua+on	  apprehension	  [4]:	  
anxiety	  of	  being	  judged
‣ experimental	  protocol
‣ annota+on	  protocol

‣ Task	  response	  categories	  [3]:	  
structure	  of	  permifed	  responses
‣ binary	  accuracy	  +	  Don’t	  Know
‣ ternary	  informa+vity	  +	  False
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Experiments	  are	  underspecified	  
social	  interac+ons

1

‣ subjects	  fill	  in	  missing	  social	  
context	  from	  experience-‐based	  
expecta+ons	  [5]

Central	  Concern:	  How	  does	  
experimental	  context	  influence	  
par+cipant	  responses?

2

‣ Task	  focus:	  Image	  verifica+on
‣ Empirical	  focus:	  Scalar	  
implicature	  rate	  for	  some	  (note	  
wide	  rate	  varia+on	  in	  previous	  
work:	  34%	  to	  93%	  [e.g.,	  1,	  2])

Inves+ga+ve	  Approach3

Methodological	  conclusions5

‣ Implicature	  rate	  is	  affected	  by	  
protocol	  type	  and	  response	  
category
‣ Response	  category	  interacts	  with	  
linguis+c	  context
‣ but	  only	  rates	  for	  upper	  bound	  
contexts	  are	  affected	  

‣ Popula+on	  effects	  may	  be	  large:	  	  
university	  students	  and	  crowd-‐
sourced	  workers	  differ
‣ students	  sensi+ve	  to	  protocol
‣ students	  and	  workers	  
differently	  affected	  by	  linguis+c	  
context

Implicature calculation and the pragmatics of experiments
	  	  	  	  	  	  	  	  Pranav	  Anand,	  Caroline	  Andrews	  &	  MaQhew	  Wagers	  	  
	  	  	  	  	  	  	  	  	  Department	  of	  Linguis<cs	  •	  University	  of	  California,	  Santa	  Cruz

‣ debriefing	  ques+onnaires	  reveal	  
that	  task	  responses	  can	  
underes+mate	  implicature	  rates

Experiment	  1-‐2:	  Common	  design	  detailsExperiment	  1-‐2:	  Common	  design	  details

Par<cipants Items

‣Between-‐groups	  
design.

‣20	  par<cipants	  
per	  condiAons

‣Within-‐groups	  design,	  counterbalanced	  sentence-‐picture	  pairs
‣10	  all/some	  sentence-‐picture	  pairs
‣4	  implicature	  targets:	  some	  sentence,	  all-‐true	  picture
‣2	  some	  sentence,	  all-‐false	  picture
‣4	  all	  sentences:	  2	  all-‐true	  pictures,	  2	  all-‐false	  pictures

‣20	  non-‐quanAficaAonal	  fillers	  (3	  ambiguous)

Implicature	  awareness 73%

Spa<al	  ambiguity	  of	  s<muli 5%

Unclear	  s<muli 16%

Other 6%

‣a	  majority	  show	  awareness	  of	  all	  alternaAve.
‣many	  indicated	  a	  preference	  for	  all	  alternaAve:	  

“ALL	  ...	  would	  be	  a	  beZer	  response,	  but	  SOME	  ...	  is	  true.”	  
“...all	  have	  nuts,	  not	  just	  some.	  I	  didn’t	  feel	  the	  categories	  fit.”

Context	  Story
All-‐Relevant	  -‐	  Upper	  bound	  is	  
relevant;	  implicature	  is	  supported

All	  -‐	  Irrelevant	  -‐	  Upper	  bound	  is	  
not	  relevant;	  literal	  interpreta+on	  
is	  supported
None

informa<vity


