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Scalar	  implicature	  

An	  uNerance	  U	  conveys	  a	  scalar	  conversa3onal	  
implicature	  	  
iff	  	  
there	  are	  alterna3ve	  uNerances	  Uʹ′	  that	  are	  at	  
least	  as	  relevant	  as	  U	  in	  the	  discourse	  and	  that	  
are	  communica3vely	  stronger	  than	  U.	  
	  
(The	  content	  of	  this	  implicature	  will	  depend	  on	  
the	  context,	  the	  nature	  of	  the	  uNerance	  
compe33on,	  and	  other	  pragma3c	  factors.)	  



Linguis3c	  scales:	  Examples	  
•  Few,	  some,	  many,	  most,	  all	  
•  Or,	  and	  
•  1,	  2,	  3,	  4,	  5,	  …	  ,	  N	  
•  Good,	  excellent	  
•  Warm,	  hot	  
•  Some3mes,	  oZen,	  always	  
•  Want	  to	  V,	  try	  to	  V,	  succeed	  in	  Ving	  
•  Possibly	  p,	  p,	  necessarily	  p	  
•  Possible	  that	  p,	  probable	  that	  p,	  certain	  that	  p	  
•  May,	  should,	  must	  
•  Cool,	  cold	  
•  Like,	  love	  
•  Not	  all,	  none	  

Levinson	  (1983)	  



Scalar	  implicature:	  Breheny’s	  example	  

1.  John:	  Was	  the	  exam	  easy?	  
	  Mary:	  Some	  of	  the	  students	  failed.	  

2a.	  Not	  all	  of	  the	  students	  failed.	  
2b.	  The	  exam	  was	  not	  easy.	  	  
	  
•  2a	  argued	  to	  be	  a	  scalar	  implicature,	  maybe	  
more	  “generalized”	  

•  2b	  maybe	  more	  “par3cularised”?	  
•  Is	  there	  a	  difference	  between	  these	  two	  types	  
of	  implicature?	  



Kinds	  of	  difference	  between	  G	  and	  P	  

•  GCIs	  and	  PCIs	  could	  differ	  in	  terms	  of	  their	  
most	  parsimonious	  formal	  descrip3on	  
– There	  could	  be	  a	  class	  of	  model	  that	  described	  
one	  and	  not	  the	  other	  (e.g.	  FSGs	  vs.	  CFGs)	  

– But	  this	  doesn’t	  seem	  to	  be	  what	  (BKW	  /	  CFS	  /	  
etc.)	  are	  aZer	  

•  Fundamentally	  a	  psychological	  claim:	  GCIs	  and	  
PCIs	  are	  different	  in	  the	  mind	  
– But	  what	  does	  this	  claim	  mean?	  



A	  naïve	  model	  of	  comprehension	  

Gramma3cal	  
processing	  

(what	  is	  said)	  

All	  pragma3c	  
enrichment	  

(what	  is	  meant)	  
Processing	  

3me	  



Time	  course	  of	  constraint	  availability	  

•  An	  early	  hypothesis:	  “modularity”	  (Frazier,	  1979):	  
–  Syntax	  first,	  then	  contextual	  processing	  

•  Interac3ons	  between	  syntac3c	  expecta3ons	  and	  
–  Lexical	  frequency:	  Trueswell	  (1996);	  Gibson	  (2006)	  
–  Plausibility:	  Trueswell,	  Tanenhaus	  &	  Garnsey	  (1994);	  
Kim	  &	  Osterhout	  (2005)	  

–  Context:	  Tanenhaus	  et	  al.	  (1995);	  Trueswell	  et	  al.	  
(1999)	  

•  These	  interac3ons	  tend	  to	  happen	  as	  early	  as	  we	  
can	  measure	  them	  in	  processing	  



Tanenhaus	  et	  al.	  (1995):	  Early	  availability	  of	  context	  

looked at a ten of clubs, which was above
the five of hearts on which she had been
fixating. By the time she heard the end of
the word "clubs," her eyes moved to in-
terrogate the card above the other five of
hearts, which was the eight of clubs; thus
she identified that five as the target. The
eye immediately shifted to the target card
and remained there until the hand
reached for it.
We also found that the visual context

affected the resolution of temporary ambigu-
ities within individual words. For example,
halfway through the spoken word "candy,"
the auditory input is consistent with both
"candy" and "candle." Subjects were pre-
sented with a display of everyday objects that
sometimes included two objects with initial-
ly similar names (for example, candy and
candle) and were instructed to move them
around ("Pick up the candy. Now put it
above the fork"). The mean time to initiate
an eye movement to the correct object (can-
dy) was 145 ms from the end of the word
when there was not another object with a
similar name, compared with 230 ms when
an object with a similar name was included
in the display (6). Because it takes about 200
ms to program a saccadic eye movement (7),
these results demonstrate that the individual
identified the object before hearing the end
of the word, when none of the other objects
had a similar name.

The compelling evidence for the rapid
and nearly seamless integration of visual and
linguistic information that emerged from
these experiments led us to test whether

"Put the apple on the towel in the box."
A B C D

o 500 1000 1500 2000 2500

'Put the apple thats on the towel in the box.'
500 | A | 2000A B'u

0 500 1000 1500 2000 2500
Time (ms)

Fig. 1. Typical sequence of eye movements in the
one-referent context for the ambiguous and un-
ambiguous instructions. Letters show when in the
instruction each eye movement occurred, as de-
termined by the mean latency for that type of eye
movement (A' and B' correspond to the unambig-
uous instruction).

information provided by the visual context
would affect the syntactic processing of an
instruction. The strongest evidence for the
modularity of syntactic processing has come
from studies of sentences with brief syntactic
ambiguities, in which readers have clear
preferences for particular interpretations that
persist momentarily even when preceding
linguistic context supports the alternative
interpretation (8). However, under these
conditions, the context may not be immedi-
ately accessible, because it has to be repre-
sented in memory. We reasoned that a rele-
vant visual context that was available for the
listener to interrogate as the linguistic input
unfolded might influence its initial syntactic
analysis. If so, this would provide definitive
evidence against syntactic modularity.
We used instructions containing the tem-

porary syntactic ambiguity with perhaps the
strongest syntactic preference in English, as
illustrated by the examples, "Put the apple
on the towel in the box," and "Put the apple
that's on the towel in the box."

In the first sentence, the first preposition-
al phrase, "on the towel," is ambiguous as to
whether it modifies the noun phrase ("the
apple"), thus specifying the location of the
object to be picked up, or whether it denotes
the destination, that is, the location where
the apple is to be put. Those who experiment
with this type of ambiguity consistently find
that readers and listeners interpret the first
prepositional phrase as specifying the desti-
nation, which results in momentary confu-
sion when they encounter the second prep-
osition ("in") (9). Modular models attribute
this preference to syntactic simplicity and to

"Put the apple on the towel in the box!'
A B C

l . *
0 500 1000 1500 2000 2500

'Put the apple that's on the towel in the box."
A B C

I , . . . .
0 500 1000 1500 2000 2500

Time (ms)

Fig. 2. Typical sequence of eye movements in the
two-referent context. Note that the sequence and
the timing of eye movements, relative to the nouns
in the speech stream, did not differ for the ambig-
uous and unambiguous instructions.
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the syntactic requirements of the verb "put"
(10). In the second sentence, the word
"that's" disambiguates the phrase as a mod-
ifier and serves as an unambiguous control
condition.

Six people who had not performed these
tasks before were presented with three in-
stances of each of the four conditions created
by pairing the two types of instructions (am-
biguous and unambiguous), as illustrated in
the example above, with a one-referent vi-
sual context that supported the destination
interpretation and a two-referent context
that supported the modification interpreta-
tion (11). In the one-referent context for
that example, the workspace contained a
towel with an apple on it, another towel
without an apple, a box, and a pencil. Upon
hearing the phrase "the apple," individuals
can immediately identify the object to be
moved because there is only one apple, and
thus they are likely to assume that "on the
towel" is specifying the destination. In the
two-referent context, the pencil was re-
placed by a second apple that was on a
napkin. Thus "the apple" could refer to ei-
ther of the two apples, and the phrase "on
the towel" provides modifying information
that specifies which apple is the correct ref-
erent (12). However, if initial syntactic pro-
cessing is encapsulated, as modular theories
claim, then people should still initially inter-
pret "on the towel" as the destination.

In fact, strikingly different fixation pat-
terns between the two visual contexts re-
vealed that the ambiguous phrase "on the
towel" was initially interpreted as a destina-
tion in the one-referent context, but as a
modifier in the two-referent context. In the
one-referent context with the ambiguous in-
struction, participants first looked at the tar-
get object (the apple) 500 ms after hearing
"apple," but then they looked at the incor-
rect destination (the irrelevant towel) 55%
of the time, shortly after hearing "towel";
this indicated that they had initially inter-
preted "on the towel" as specifying the des-
tination. The participants then looked back

c
0

1.0

Instruction

- 0.8 E Ambiguous
E Unambiguous

-0

~,0

.2" 0.4-
CD

0 One-referent Two-referent
context context

Fig. 3. Proportion of trials in which participants
looked at the incorrect destination.
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looked at a ten of clubs, which was above
the five of hearts on which she had been
fixating. By the time she heard the end of
the word "clubs," her eyes moved to in-
terrogate the card above the other five of
hearts, which was the eight of clubs; thus
she identified that five as the target. The
eye immediately shifted to the target card
and remained there until the hand
reached for it.
We also found that the visual context

affected the resolution of temporary ambigu-
ities within individual words. For example,
halfway through the spoken word "candy,"
the auditory input is consistent with both
"candy" and "candle." Subjects were pre-
sented with a display of everyday objects that
sometimes included two objects with initial-
ly similar names (for example, candy and
candle) and were instructed to move them
around ("Pick up the candy. Now put it
above the fork"). The mean time to initiate
an eye movement to the correct object (can-
dy) was 145 ms from the end of the word
when there was not another object with a
similar name, compared with 230 ms when
an object with a similar name was included
in the display (6). Because it takes about 200
ms to program a saccadic eye movement (7),
these results demonstrate that the individual
identified the object before hearing the end
of the word, when none of the other objects
had a similar name.

The compelling evidence for the rapid
and nearly seamless integration of visual and
linguistic information that emerged from
these experiments led us to test whether

"Put the apple on the towel in the box."
A B C D

o 500 1000 1500 2000 2500

'Put the apple thats on the towel in the box.'
500 | A | 2000A B'u

0 500 1000 1500 2000 2500
Time (ms)

Fig. 1. Typical sequence of eye movements in the
one-referent context for the ambiguous and un-
ambiguous instructions. Letters show when in the
instruction each eye movement occurred, as de-
termined by the mean latency for that type of eye
movement (A' and B' correspond to the unambig-
uous instruction).

information provided by the visual context
would affect the syntactic processing of an
instruction. The strongest evidence for the
modularity of syntactic processing has come
from studies of sentences with brief syntactic
ambiguities, in which readers have clear
preferences for particular interpretations that
persist momentarily even when preceding
linguistic context supports the alternative
interpretation (8). However, under these
conditions, the context may not be immedi-
ately accessible, because it has to be repre-
sented in memory. We reasoned that a rele-
vant visual context that was available for the
listener to interrogate as the linguistic input
unfolded might influence its initial syntactic
analysis. If so, this would provide definitive
evidence against syntactic modularity.
We used instructions containing the tem-

porary syntactic ambiguity with perhaps the
strongest syntactic preference in English, as
illustrated by the examples, "Put the apple
on the towel in the box," and "Put the apple
that's on the towel in the box."

In the first sentence, the first preposition-
al phrase, "on the towel," is ambiguous as to
whether it modifies the noun phrase ("the
apple"), thus specifying the location of the
object to be picked up, or whether it denotes
the destination, that is, the location where
the apple is to be put. Those who experiment
with this type of ambiguity consistently find
that readers and listeners interpret the first
prepositional phrase as specifying the desti-
nation, which results in momentary confu-
sion when they encounter the second prep-
osition ("in") (9). Modular models attribute
this preference to syntactic simplicity and to

"Put the apple on the towel in the box!'
A B C

l . *
0 500 1000 1500 2000 2500

'Put the apple that's on the towel in the box."
A B C

I , . . . .
0 500 1000 1500 2000 2500

Time (ms)

Fig. 2. Typical sequence of eye movements in the
two-referent context. Note that the sequence and
the timing of eye movements, relative to the nouns
in the speech stream, did not differ for the ambig-
uous and unambiguous instructions.
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the syntactic requirements of the verb "put"
(10). In the second sentence, the word
"that's" disambiguates the phrase as a mod-
ifier and serves as an unambiguous control
condition.

Six people who had not performed these
tasks before were presented with three in-
stances of each of the four conditions created
by pairing the two types of instructions (am-
biguous and unambiguous), as illustrated in
the example above, with a one-referent vi-
sual context that supported the destination
interpretation and a two-referent context
that supported the modification interpreta-
tion (11). In the one-referent context for
that example, the workspace contained a
towel with an apple on it, another towel
without an apple, a box, and a pencil. Upon
hearing the phrase "the apple," individuals
can immediately identify the object to be
moved because there is only one apple, and
thus they are likely to assume that "on the
towel" is specifying the destination. In the
two-referent context, the pencil was re-
placed by a second apple that was on a
napkin. Thus "the apple" could refer to ei-
ther of the two apples, and the phrase "on
the towel" provides modifying information
that specifies which apple is the correct ref-
erent (12). However, if initial syntactic pro-
cessing is encapsulated, as modular theories
claim, then people should still initially inter-
pret "on the towel" as the destination.

In fact, strikingly different fixation pat-
terns between the two visual contexts re-
vealed that the ambiguous phrase "on the
towel" was initially interpreted as a destina-
tion in the one-referent context, but as a
modifier in the two-referent context. In the
one-referent context with the ambiguous in-
struction, participants first looked at the tar-
get object (the apple) 500 ms after hearing
"apple," but then they looked at the incor-
rect destination (the irrelevant towel) 55%
of the time, shortly after hearing "towel";
this indicated that they had initially inter-
preted "on the towel" as specifying the des-
tination. The participants then looked back
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Fig. 3. Proportion of trials in which participants
looked at the incorrect destination.
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Revised	  model	  of	  comprehension	  

Gramma3cal	  and	  
contextual	  processing	  

Some	  extra	  pragma3c	  
enrichment?	  

Processing	  
3me	  



Ways	  that	  a	  difference	  could	  be	  a	  difference	  

•  Different	  processing	  systems	  
–  “different	  brain	  parts”?	  
–  Relies	  on	  some	  kind	  of	  modularity	  claim	  

•  Different	  processing	  complexi3es	  in	  the	  same	  
system	  
–  E.g.	  more	  itera3ons	  or	  recursions	  of	  computa3on	  

•  Different	  sets	  of	  inputs	  to	  the	  same	  system	  
–  E.g.	  one	  requires	  contextual	  informa3on	  or	  
mentalis3c	  informa3on	  

•  Different	  modes	  of	  processing	  in	  the	  same	  
system	  
– Online	  computa3on	  vs.	  offline	  storage	  
–  “caching”	  of	  frequent	  but	  complex	  computa3ons	  



Scalar	  implicature:	  contextual	  support	  

•  Scalar	  implicatures	  are	  not	  present	  in	  all	  contexts	  
•  Lower-‐bound	  contexts:	  only	  lower	  bound	  is	  
relevant	  in	  the	  context	  (no	  SI?	  SI	  cancelled?)	  

•  Upper-‐bound	  contexts:	  upper	  bound	  is	  relevant	  
as	  well	  (SI	  is	  important)	  

Context:	  If	  you	  get	  [4/4	  or	  >	  1/4]	  darts	  in	  the	  board	  
you	  win	  the	  prize.	  
Q:	  Did	  Jill	  get	  the	  prize?	  
A:	  She	  got	  some	  of	  the	  darts	  on	  the	  board.	  



Are generalised scalar implicatures generated
by default? An on-line investigation into the role
of context in generating pragmatic inferences
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Abstract

Recent research in semantics and pragmatics has revived the debate about whether there are two
cognitively distinct categories of conversational implicatures: generalised and particularised.
Generalised conversational implicatures are so-called because they seem to arise more or less
independently of contextual support. Particularised implicatures are more context-bound. The
Default view is that generalised implicatures are default inferences and that their computation is
relatively autonomous - being computed by some default mechanism and only being open to
cancellation at a second stage when contextual assumptions are taken into consideration (Chierchia,
2004; Horn, 1984; Levinson, 2000 i.a.). It is at that second stage where contextual assumptions are
considered that particularised implications are computed. By contrast, Context-Driven theorists
claim that both generalised and particularised implicatures are generated by the same process and
only where there is contextual support (Carston, 1998; Sperber & Wilson, 1986 i.a.). In this paper,
we present three on-line studies of the prototypical cases of generalised implicatures: the scalar
implicatures ‘some of the Fs’O‘not all the Fs’ and ‘X or Y’O‘either X or Y but not both’. These
studies were designed to test the context-dependence and autonomy of the implicatures. Our results
suggest that these scalar implicatures are dependent on the conversational context and that they show
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Breheny	  et	  al.:	  Experiment	  1	  

•  Dis3nguish	  Context-‐
Driven	  (Relevance	  
etc.)	  and	  Default	  (CFS,	  
Levinson)	  approaches	  

•  Context-‐Driven	  implies	  
no	  SI	  in	  lower-‐bound	  
contexts,	  while	  Default	  
implies	  SI	  will	  happen	  
and	  maybe	  be	  
canceled	  

1100	  

1200	  

1300	  

1400	  

Lower-‐bound	  Upper-‐bound	  

Context-‐Driven	  
Predic8ons	  

1100	  

1200	  

1300	  

1400	  

Lower-‐bound	   Upper-‐bound	  

Default	  predic8ons	  

?	  



+	  



John	  was	  taking	  a	  university	  course	  



and	  working	  at	  the	  same	  3me.	  



For	  the	  exams	  



he	  had	  to	  study	  



from	  short	  and	  comprehensive	  sources.	  



Depending	  on	  the	  course,	  



he	  decided	  to	  read	  



the	  class	  notes	  or	  the	  summary.	  



+	  



John	  was	  not	  working.	  
(yes/no)	  

	  
(only	  33%	  of	  items	  had	  ques3ons)	  



Breheny:	  Experiment	  1	  

•  Upper-‐bound	  context.	  John	  was	  taking	  a	  
university	  course	  and	  working	  at	  the	  same	  
3me.	  For	  the	  exams	  he	  had	  to	  study	  from	  
short	  and	  comprehensive	  sources.	  Depending	  
on	  the	  course	  he	  decided	  to	  read	  the	  class	  
notes	  or	  the	  summary.	  

•  Lower-‐bound	  context.	  John	  heard	  that	  the	  
textbook	  for	  Geophysics	  was	  very	  advanced.	  
Nobody	  understood	  it	  properly.	  He	  heard	  that	  
if	  he	  wanted	  to	  pass	  the	  course	  he	  should	  
read	  the	  class	  notes	  or	  the	  summary.	  	  



Breheny	  et	  al.:	  Experiment	  1	  Data	  
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1100	  
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Experiment	  1	  Data	  

d	  =	  .3	  or	  so	  



Breheny	  et	  al.:	  Experiment	  2	  

•  Materials:	  
–  Ini$al:	  [Only]	  Some	  of	  the	  consultants/had	  a	  
mee3ng/with	  the	  director./The	  rest/did	  not	  
manage/to	  aNend.	  

– Final:	  The	  director/had	  a	  mee3ng/with	  [only]	  
some	  of	  the	  consultants./The	  rest/did	  not	  
manage/to	  aNend.	  

•  Ini3al	  posi3on	  new	  informa3on,	  final	  posi3on	  
old	  informa3on	  (esp.	  in	  Greek)	  
– Hence	  should	  be	  no	  SI	  in	  ini3al	  posi3on	  
– Why?	  



Experiment	  2:	  Predic3ons	  and	  Data	  
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Predic8ons	  
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Default	  Predic8ons	  
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Ini3al	   Final	  
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d	  =	  .3	  or	  so	  



Methodological	  note	  

•  This	  may	  just	  have	  to	  
do	  with	  anaphora:	  
perhaps	  the	  in3al/final	  
condi3on	  or	  even	  
“some”	  /	  “only	  some”	  
have	  different	  
comple3on	  
preferences	  

•  Norming	  expt.	  not	  
significant,	  but	  goes	  in	  
right	  direc3on?	  They	  
don’t	  give	  all	  the	  data.	  
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Breheny	  et	  al.:	  Experiment	  3	  

•  Perhaps	  sentence	  posi3on	  is	  a	  “plug”:	  an	  
automa3c	  block	  for	  SI	  
– What	  does	  this	  mean?	  Somewhat	  implausible.	  

•  Materials:	  
– Upper-‐Bound	  Context:	  Mary/asked	  John/whether	  he	  
intended	  to	  host/all	  his	  rela3ves/in	  his	  3ny	  
apartment./John	  replied/that	  he	  intended	  to	  host/
[only]	  some	  of	  his	  rela3ves./The	  rest/would	  stay/in	  a	  
nearby	  hotel.	  

–  Lower-‐Bound	  Context:	  Mary	  was	  surprised/to	  see	  
John/cleaning	  his	  apartment/and	  she	  asked/the	  
reason	  why./John	  told	  her/that	  he	  intended	  to	  host/
some	  of	  his	  rela3ves./The	  rest/would	  stay/in	  a	  nearby	  
hotel.	  	  



Breheny	  et	  al.:	  Experiment	  3	  Data	  
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Caveats	  from	  Huang	  &	  Snedeker	  (2009)	  

…	  the	  upper-‐bounded	  context	  not	  only	  
emphasizes	  the	  need	  for	  a	  boundary,	  it	  also	  	  
(1) contains	  considerably	  more	  overlap	  between	  

the	  context	  sentence	  and	  the	  target	  
sentence,	  	  	  

(2) makes	  use	  of	  the	  contras3ng	  scalar	  term	  (all),	  
and	  	  

(3) provides	  an	  antecedent	  in	  the	  discourse	  (‘‘all	  
his	  rela3ves”)	  for	  the	  cri3cal	  scalar	  phrase	  
(‘‘some	  of	  his	  rela3ves”)	  



Breheny	  et	  al.:	  Comments	  
•  Experiment	  1	  

–  Generally	  reasonable	  
–  Contexts	  very	  unmatched,	  makes	  strong	  inferences	  
difficult	  

–  Limited	  comprehension	  ques3ons	  (all	  expts.)	  
•  Experiment	  2	  	  

–  RTs	  very	  short,	  differences	  are	  rela3vely	  small	  
–  relies	  on	  a	  number	  of	  linking	  assump3ons	  
–  anaphora	  problem	  with	  control	  experiment	  

•  Experiment	  3	  
–  Contexts	  unmatched	  (see	  H&S2009)	  
–  Lexical	  priming	  issue	  (see	  H&S2009)	  
–  Anaphora	  issues	  also?	  



!

!

!

My	  friend	  has	  glasses.	  Can	  you	  show	  me	  
my	  friend?	  

Note:	  same	  as	  “some	  of	  the	  students	  passed	  the	  
test,”	  but	  without	  quan3fiers	  

S3ller,	  Goodman,	  &	  Frank	  (2011)	  



S3ller,	  Goodman,	  &	  Frank	  (2011)	  

•  Experimental	  strategy:	  examine	  “ad-‐hoc”	  
scalar	  implicatures	  	  

•  Developmentally:	  tests	  implicature	  ability,	  
making	  an	  end-‐run	  around	  	  
–  lexical	  knowledge	  (Smith,	  1980)	  
– availability	  of	  alterna3ves	  (Barner	  et	  al.,	  2011)	  

•  Allows	  manipula3on	  of	  various	  non-‐linguis3c	  
factors	  without	  worrying	  about	  linguis3c	  
confounds	  
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Ad-‐hoc	  pragma3c	  inference	  

+ 3 other stimulus sets 

N=24	  per	  group	  
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S3ller,	  Goodman,	  &	  Frank	  (2011)	  



A	  puzzle	  for	  this	  view	  

“scales” 

(0 0) (1 0) (1 1) 

(0 0) (1 1) 

“no scales” 

(1 0) 

Failure	  seems	  odd	  on	  a	  straight	  neo-‐Gricean	  
account,	  more	  plausible	  on	  CFS	  (2008)	  



“No	  scales”:	  adult	  data	  
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Modifying	  speaker	  produc3on	  probability	  
Here	  are	  all	  the	  people:	  

My friend	  has	  glasses.	  	  	  
Can	  you	  show	  me	  my	  friend? 



Base	  rate	  data	  
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S3ller	  et	  al.:	  Conclusions	  

•  (Some)	  simple	  inference	  accounts	  don’t	  
predict	  “no	  scales”	  result	  	  

•  Gramma3cal	  accounts	  don’t	  predict	  base-‐rate	  
effects	  

•  Need	  to	  deal	  with	  both,	  points	  the	  way	  
towards	  a	  probabilis3c	  inference	  theory	  
– Frank	  &	  Goodman	  (in	  press)	  
– Goodman	  &	  Stuhlmuller	  (in	  press)	  
– But	  lots	  to	  work	  out	  before	  that	  	  


