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What Characters Know: Projected Knowledge
and Projected Co-Presence

Richard J. Gerrig, Susan E. Brennan, and Justina O. Ohaeri

State University of New York at Stony Brook

What inferences do readers make about “who knows what” in narrative worlds? We introduce the
concepts ofprojected knowledgeand projected co-presenceto describe circumstances in which
readers infer that characters possess information presented, for example, only in narration. Our
experiments examine one type of evidence readers use to project knowledge. In Experiment 1, readers
used characters’ utterances as evidence to revise their judgments about characters’ awareness
information presented in the narration. Experiment 2 established that this effect is not due to the
presence of just any utterance in the story. Experiment 3 demonstrated differential projection of
knowledge for characters depending on whether they were speakers or addressees of the critical
utterance. Experiment 4 suggested that readers make these inferences with limited reflection.
Experiment 5 demonstrated that readers’ judgment times for characters’ knowledge is affected by the
properties of the projecting utterance. We conclude that individuals are skilled in evaluating textual
evidence to project knowledge and co-presence.© 2001 Academic Press

Key Words:text comprehension; narration; inferences; characters’ knowledge; projected knowl-

edge; projected co-presence.
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Consider this excerpt from Amy Bloom
story “Silver Water,” in which the narrato
Violet, describes her sister Rose’s experienc
schizophrenia (1992, pp. 44–45):

She had her first psychotic break when she was fi
teen. She had been coming home moody and tearfu
then quietly beaming, then she stopped coming hom
She would go out into the woods behind our hous
and not come in until my mother would go out at
dusk, and step gently into the briars and saplings an
pull her out, blank-faced, her pale blue pullover cov
ered with crumbled leaves, her white jeans smeare
with dirt. After three weeks of this, my mother, who
is a musician and widely regarded as eccentric, said
my father, who is a psychiatrist and a kind, sad man
“She’s going off.”

Justina Ohaeri is now at Lucent Technologies, Holm
New Jersey. We thank Heather Bortfeld and Mich
Schober for useful discussions of this project. We also t
Felicia Romano, Jennifer Scholl, and Darron Vanaria
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What does “She’s going off” mean? Witho
knowledge of Rose’s behavior, it could sim
mean “She’s leaving.” Is that what Rose’s
ther will take it to mean? The reader has
direct evidence that the father is aware of
behavior that disambiguates his wife’s ut
ance. For it to be otherwise, Bloom would ne
a sentence such as “my mother observed
behavior, and my father observed this behav
and they both were aware that each knew
the other had observed the behavior.” Suc
sentence would ensure that readers had re
to believe the mother and father shared com
ground (Clark & Marshall, 1981). We suspe
however, that the probability of such a sente
ever appearing in a narrative work is quite lo
How and why, then, are readers likely to in
that the father is in the know? We suggest
readers are making two types of inferenc
projected knowledgeand projected co-pres
ence.

To define these types of inferences, we
the series of excerpts from Eudora Welt
(1941) short stories presented in Table 1. C
sider the first example, which is excerpted fr
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the initial paragraphs of “Lily Daw and the
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82 GERRIG, BRENNAN, AND OHAERI
Three Ladies.” Early on in this excerpt, “Eve
one else in the post office wondered what
up now.” By the end of the excerpt, it see
clear from Mrs. Carson’s utterance “Do y
suppose they’ll look after her down there?” t
the letter’s contents have been widely disse
nated. That is the type of inference we c
projected knowledge:readers use eviden
from the text to project their own knowledge
the characters. Suppose, further, that rea

TAB

Examples of Projected Knowledge a

1. “Lily Daw and the Three Ladies” (p. 3)
Mrs. Watts and Mrs. Carson were both in the post

for the Feeble-Minded of Mississippi. Aimee Sloc
it straight to Mrs. Watts, and they all three read i
Mrs. Carson underscored each line slowly with h
what was up now.

“What will Lily say,” beamed Mrs. Carson at last, “w
“She’ll be tickled to death,” said Mrs. Watts, and ad

Ellisville!”. . .
“Do you suppose they’ll look after her down there?”

Baptist ladies waiting in the post office.

2. “Why I Live At the P.O.” (pp. 98–99)
Just then something perfectly horrible occurred to m
“Mama,” I says, “can that child talk?” I simply had t

in any way? Do you realize,” I says, “that she ha
minute? This is the way she looks,” I says, and lo

Well Mama and I just stood there and stared at eac

3. “Lily Daw and the Three Ladies” (pp. 6, 9, and 17)
[The three ladies are searching for Lily.]

Ed Newton was stringing Redbird school tablets on
“If you’re after Lily, she come in here while ago and

[They return home and find Lily arranging items in a tr
“Go and tell us what you’re doing, Lily,” said Aimee
“Packing silly,” said Lily.
“Where are you going?”
“Going to get married, and I bet you wish you was

[After Lily has boarded the train for Ellisville, a strange
“Could you tell me, madam” he [a stranger] said, “w
“What do you want to know for?” Aimee asked befo
“We was only going to get married, that’s all,” said
Aimee Slocum started to scream in front of all thos

4. “Petrified Man” (p. 42)
“Is Mr. Pike a good dresser?” asked Mrs. Fletcher s
“Oh, well, yeah,” said Leota, “but he’s twelve or fou

about him.”
“Who’s Lady Evangeline?” asked Mrs. Fletcher.
“Weal, it’s this mind reader they got in the freak sh

and if I had another dollar I wouldn’t do a thing b
infer that all the women at the post office are
s

t
i-
l

rs

mutually aware that all the other members h
also been apprised of the news in the letter.
count this as an instance ofprojected co-pres
ence:Readers infer that two or more charac
have mutual knowledge of the information.

Instances of projected knowledge and p
jected co-presence like these are quite ub
tous in narrative experiences. Even so, the
not appear in standard taxonomies of inferen
(e.g., Graesser, Singer, & Trabasso, 1994;

1

Projected Co-Presence from Eudora Welty

e in Victory when the letter came from the Ellisville In
, with her hand still full of mail, ran out in front and ha
ether. Mrs. Watts held it taut between her pink hands

himbled finger. Everyone else in the post office wonde

n we tell her we’re sending her to Ellisville!”
in a guttural voice to a deaf lady, “Lily Daw’s getting

s. Carson began to carry on a conversation with a gr

hisper! “Mama, I wonder if that child can be—you kno
spoken one single, solitary word to a human being u

ed like this.
ther. It was horrible!

wire across the store.
le me she was fixin’ to git married,” he said.
.]
cum.

now,” said Lily.
pproaches Aimee Slocum.]
re a little lady lives in this burg name of Miss Lily Daw
she knew it. . .
man.

eople.

ptically.
n years older’n her [Mrs. Pike]. She ast Lady Evange

” said Leota. “Was real good. Lady Evangeline is her
ave my other palm read.”
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83PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
of this article is to introduce these inferen
and to explore ways in which readers use
type of evidence, characters’ utterances
project knowledge to characters.

We emphasize that these are distinct type
inferences. When readers project knowled
they infer only that the character knows w
they know. Readers cannot project co-prese
between themselves and characters: Av
garde exercises aside, characters do not k
that readers exist. When, however, rea
project knowledge to more than one chara
they may also project co-presence (for
knowledge) among those characters. It is
quite frequently the case that readers pro
co-presence among characters for knowle
that they themselves do not know. We see
in the first passage in Table 1. The group
women, but not the readers, know why it is t
Lily Daw might be “tickled to death” to be se
to the Ellisville Institute for the Feeble-Mind
of Mississippi. The second excerpt from Tab
presents an even more dramatic instance of
jected co-presence in the absence of re
knowledge. When readers get to the phrase
I looked like this,” it might seem, at first, to b
a mistake. In fact, Welty makes no attemp
elucidate “like this.” Readers are left only
infer that Mama and the narrator, Sister, h
co-presence for Sister’s facial expression.

We can also find circumstances in which t
or more characters have the same knowle
but an inference of co-presence is not w
ranted. Consider the trio of passages in T
1’s third example. In their search for Li
Daw—to share the good news about E
ville—the three ladies learn that she has b
announcing that she is getting married. W
the three ladies catch up with Lily Daw, s
makes the same announcement to them—
does not know that they know (and readers m
track the lack of co-presence to experience
moment appropriately). The three ladies beli
that Lily Daw has been the victim of a traveli
xylophone player who has promised marriag
exchange for Lily’s favors. However, at the e
of the story, the xylophone player appears
the scene to collect his bride. Aimee Sloc

and the xylophonist both possess the knowledg
e
o

f
,

t
e
t-
w
s
r
t
o
t
e
s
f
t

o-
er
d

e

e,
-
e

n
n

e
t
e
e

n

that Lily Daw believed that she was going to
married, but it is essential for readers to und
stand exactly how deeply these two charac
do not have co-presence. (In the nick of tim
Lily Daw is retrieved from the Ellisville-boun
train and delivered to her delighted xyloph
ist.) A proper experience of this story requi
readers to attend quite carefully to the situat
in which knowledge and/or co-presence may
projected.

Table 1 provides a final example that c
firms the inferential nature of projected kno
edge and projected co-presence. From the
in which the character Leota refers casually
“Lady Evangeline,” the utterance “She ast La
Evangeline about him” should prompt read
to project co-presence for Evangeline betw
Leota and Mrs. Fletcher (making this a furt
example of circumstances in which charac
have co-presence of something readers do
know). However, Mrs. Fletcher’s response
validates the inference of co-presence. In
signing her utterance, Leota appears to h
misjudged the prominence of Lady Evangline
the community. Accordingly, readers must c
cel the inference.

We intend this series of examples to illustr
the ubiquity of both projected knowledge a
projected co-presence. However, for our in
empirical analysis of these phenomena, we h
elected to focus on one type of evidence rea
use to project knowledge with some precisio
particular characters. Specifically, we anal
circumstances in which information is provid
to readers, but not explicitly to characters, in
narration. Consider this brief story:

Harry and Eric were sitting in their living room,
reading the newspaper. Outside the door, a dog w
barking.

Harry said, “It’s your turn.”

Do Harry and Eric hear the dog barking? Re
ers may be willing to project knowledge befo
Harry’s utterance. That utterance, however,
pears to provide definitive evidence: Read
would have to infer that both Harry and E
know about the barking to make sense of
utterance. We suggest that it is very gener

ethe case that characters’ utterances cue readers
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84 GERRIG, BRENNAN, AND OHAERI
when to infer that characters are in posses
of information in the narration. Our experime
pursue the prediction that readers can and
use characters’ utterances to judge when t
inferences are warranted.

We devised a series of five experiments
test the prediction that readers often use
content of utterances to infer what speakers
addressees are likely to know. In these exp
ments we tested that hypothesis by writing
ries that presented information to the reade
the narration. Consider these paragraphs:

John and Steve were walking together to their morn
ing class. They both hoped that the professor’s lectu
would be interesting.

The professor got to class a few minutes late. H
had been up all night fighting with his girlfriend.

Do John and Steve know about the profess
fight with his girlfriend? It seems quite unlike
Now consider this utterance:

After the lecture, John said to Steve, “When is it ou
turn to whine in class?”

Clearly an inference would be required for re
ers to conclude that John and/or Steve kn
about the professor’s fight. However, given
propriate standards for discourse coherence
utterance relevance (Grice, 1975; Sperbe
Wilson, 1986), the inference seems warran
We suggest that readers project knowle
through a mechanism such asabduction:They

ake the inferences that provide the best ex
ation for what they read or hear in a discou
Hobbs, Stickel, Appelt, & Martin, 199
ierce, 1955). As Pierce proposed, “the surp

ng fact, C [e.g., John’s utterance], is observ
ut if A [e.g., John and Steve know about
rofessor’s fight] were true, C would be a m

er of course, hence there is reason to sus
hat A is true” (Pierce, 1955, as cited by Hob
t al., 1990, p. 44). We assume, as well,
eaders expect authors to follow normal pr
ices of cooperation in depicting conversati
Gerrig, 1993).

Note that we opted against an even sim
emonstration. Consider this utterance:

After the lecture, John said to Steve, “Why does h

think we care about his girlfriend?”
n
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For readers to conclude in this case that
professor mentioned his fight requires less o
inference. The utterance still projects kno
edge, but in a way that tells us less about re
ers’ standards for evidence. We designed
experiments to demonstrate that utterances
do not make surface reference to knowle
from the narration can nonetheless project
knowledge.

Experiment 1 demonstrates that the evide
provided by characters’ utterances will, in fa
lead readers to make inferences that chara
know critical information from the narratio
Experiment 2 provides an additional con
condition for and a replication of this expe
ment. Experiment 3 demonstrates that u
ances can differentially project knowledge
speakers and addressees. Finally, Experime
and 5 provide converging evidence from re
ers’ judgments in a response-time paradi
These speeded responses suggest that re
are able to make efficient judgments about
cumstances in which these types of inferen
are and are not warranted.

EXPERIMENT 1: UTTERANCES
PROJECT KNOWLEDGE

In this initial experiment, participants re
one of two versions of a series of brief stor
One version ended with the introduction of c
ical information in the narration. The seco
version added an utterance that we intende
project knowledge for that information. Aft
reading each story, participants were aske
judge how likely it was that one or the oth
character knew the narration information.
predicted that participants’ ratings would
considerably higher when the stories inclu
the projecting utterances.

Method

Participants.Twenty-four undergraduates
the State University of New York at Sto
Brook participated in the experiment. All we
native speakers of English.

Materials.We wrote 20 brief stories (for e
amples, see Table 2). Each story began w
sentence or two of narration to set the scen

the next one or two sentences, the narration
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85PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
provided information that would, on the s
face, not be available to the characters.
narration only stories ended with this pote
tially reader-only information. Thenarration-
and-projecting utteranceversion of each stor
ontinued with an utterance that was intende
roject knowledge. We planned for these p

ecting utterances not to make direct refere
o the critical information. Accordingly, w
sked two raters, students who were blind to
ypothesis, to read each story without its crit

nformation. Consider this story with that info
ation removed:

John and Steve were walking together to their morn
ing class. They both hoped that the professor’s lectu
would be interesting.

After the lecture, John said to Steve, “When is it

TAB

Sample Exp

Narration
Frank and Larry had invested their life savings in a

thousand shares of stock had grown 1000% in th
Early one Friday morning in April, the president of P

and ran off to Brazil.

Projecting utterance
Frank said to Larry, “I’m glad you convinced me to

Nonprojecting utterance
Frank said to Larry, “I just bought some software to

Projects-speaker
Frank said to Larry, “You’d better be sitting down be

Projects-both
Frank said to Larry, “Aren’t we just about the most u

Knowledge question
Frank [Larry] knows that the president has stolen th

Narration
Diane and Jack were celebrating their 50th annivers

three children and all of their grandchildren were
The couple’s children had decided to pool their reso

luxurious condominium for their parents in Florida

Projecting utterance
Diane said to Jack, “We’re lucky to have children w

Nonprojecting utterance
Diane said to Jack, “I can’t wait to see how our gran

Projects-speaker
Diane said to Jack, “I can’t wait to see your face wh

Projects-both
Diane said to Jack, “We’re lucky to have children w

Knowledge question
Diane (Jack) knows about the condo in Florida.
our turn to whine in class?”
e

o
-
e

r
l

The two raters indicated to us which stories t
thought were incoherent. We amended p
lematic stories and then submitted them aga
the student raters. The final stories were jud
to be coherent.

We also wrote 20 filler stories to break
intended correlation between story structure
knowledge in the critical stories. That is, o
prediction for the experimental items was t
the versions of the stories including utteran
would yield higher knowledge ratings th
those without. Accordingly, we wrotenarration
only filler stories that we intended to yield hi
knowledge ratings andnarration-and-utteranc
filler stories that we intended to yield low r
ings.

2

ental Stories

pany called, “Pioneer Aviation.” The value of their se
months.
eer Aviation emptied out all the company’s bank acco

the stock market.” [Experiments 1, 2, and 4]

lp us track our investments.” [Experiment 2]

e we talk.” [Experiments 3 and 5]

cky guys on earth?” [Experiments 3 and 5]

oney.

. They had decided to throw a big party for themselve
g into town for the weekend.
es to get their parents one big gift. They had purchas

spoil us in our old age.” [Experiments 1, 2, and 4]

hildren have grown.” [Experiment 2]

the children announce our gift.” [Experiments 3 and 5

spoil us in our old age.” [Experiments 3 and 5]
LE

erim
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For each story, participants were asked to
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86 GERRIG, BRENNAN, AND OHAERI
indicate how much they agreed with a statem
about a character’s knowledge (e.g.,Steve
knows the professor had been fighting with
girlfriend) on a scale ranging from 1 (Definitely
No) to 9 (Definitely Yes). Participants mad
judgments about the knowledge of the spea
and addressees for half of the stories each
the stories that terminated without an uttera
by “speaker” and “addressee” we mean
character who would have taken on that rol
the full story.

Design and procedure.There were four ve
sions of each item: Two stories (narration o
vs narration-and-projecting utterance) w
crossed with two characters (speaker and
dressee) for each story. The experimental
ries were randomly interspersed with the fi
stories. One version of each story was dist
uted to one of four questionnaires using a L
square design. Overall, readers saw an e
number of each type of item. Four stories
peared on each questionnaire page, and
pages were presented to each participant
different random order.

The instructions began with a paragraph
motivate the experiment:

When you read a story, it is often important for you to
keep track of both what you, the reader, know an
what the characters know. For example, when you a
reading a suspense story, you might know somethin
that the characters do not—There’s danger behin
that door!—and those different states of knowledg
contribute to your enjoyment of the story.

Participants were then instructed to read e
story and use the 1-to-9 scale to indicate h
much they agreed with each statement abou
characters’ knowledge.

Results and Discussion

The results support the prediction that ut
ances can project knowledge (see Table 3).
performed analyses with both participants (F1)
and items (F2) as random variables. Knowled
ratings were reliably higher when a project
utterance was added to the narration [F1(1,
20) 5 72.91, MSe 5 1.27, p , .001; F2(1,
16)5 44.20,MSe 5 1.75,p , .001]. There wa

o main effect for character. That is, ratings

ot differ overall for the speaker versus thei
t

rs
or
,

-
-

-

al
-
e
a

h

e

-
e

ddressee (bothF’s , 1). However the utte
nces, apparently, projected knowledge of
ritical information less successfully for the a
ressees than for the speakers: The increa
atings with the addition of the projecting utt
nce was 2.43 for the speakers but only 1.50

he addressees. This interaction between s
ersion and character was reliable in the i
nalysis and marginally so for participa
F1(1, 20)5 3.76,MSe 5 1.39,p 5 .067;F2(1,

16) 5 4.66,MSe 5 0.94,p , .05]. This inter-
action suggests that readers were taking ap
priate care with their judgments: It seems q
reasonable for readers to have greater c
dence that speakers are in possession o
knowledge that is projected by their utteranc
This is particularly true because, within t
bounds of our stories, the addressees never
the opportunity to acknowledge or reject
utterance (e.g., an addressee might laugh kn
ingly or respond “Huh?”) (cf. Clark & Brenna
1991).1 We also see in this result the distinct
between projected knowledge versus proje
co-presence. Our readers were more confi
that they shared knowledge with the spea
than, apparently, that the speakers and add
ees both were in the know.

The purpose of this experiment was to de
onstrate that characters’ utterances can pr
knowledge for information that is presented
the narration. Although the stories provided
direct evidence that the critical narration inf

1 We thank an anonymous reviewer for this substa

TABLE 3

Results of Experiment 1: Participants’ Ratings
of Characters’ Knowledge

Text version

MeanNarration only

Narration-and-
projecting
utterance

Character
Speaker 2.70 5.13 3.9
Addressee 3.13 4.63 3.8
Mean 2.92 4.88
nsight.
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87PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
mation was available to the characters, rea
were willing to infer possession of the know
edge when the utterance suggested this wa
case. However, to solidify this point, we need
to demonstrate that it is not the mere presenc
an utterance that leads readers’ to provide m
confident knowledge attributions. This was
goal of the next experiment.

EXPERIMENT 2: NOT ALL UTTERANCES
PROJECT KNOWLEDGE

In Experiment 1 we demonstrated that
ddition of appropriate utterances to brief s
ies radically changed readers’ beliefs ab
haracters’ knowledge. Experiment 2 replica
xperiment 1 and provided an important c

rol: We ruled out the possibility that the effe
rises from the mere presence of an uttera
ome utterances should not project knowle

John and Steve were walking together to their morn
ing class. They both hoped that the professor’s lectu
would be interesting.

The professor got to class a few minutes late. H
had been up all night fighting with his girlfriend.

After the lecture, John said to Steve, “Let’s study
together for the exam.”

The utterance “Let’s study together for
exam” should not project knowledge of the p
fessor’s fight from the reader to either John
Steve. It is sufficiently relevant to the gene
topic of a classroom situation not to demand
further inferences.

In Experiment 2, participants read stor
concluding with utterances that were inten
to project or not project knowledge. Once ag
readers assessed the knowledge of eithe
speaker or the addressee.

Method

Participants.Twenty-four undergraduates
the State University of New York at Sto
Brook participated in the experiment. All we
native speakers of English and none had pa
ipated in our previous experiment.

Materials. We wrote nonprojecting utter
ncesfor the 20 stories from Experiment 1.

n Experiment 1, we had two student raters r
he stories without the critical narration info

ation to ensure that interpretation of the non
rs

he

of
e

-
t
d
-

e.
:

r
l
y

,
e

-

d

rojecting utterances did not rely on that na
ion. All stories appeared in their narration-a
tterance versions. We adjusted the filler ite

o equalize the number of (expected) high
ow knowledge ratings. Readers provid
nowledge ratings using the 1-to-9 scale fr
xperiment 1.
Design and procedure.There were four ve

ions of each item: Two utterances (projec
s nonprojecting) crossed with two charac
speaker and addressee) for each story.
xperimental stories were randomly int
persed with the filler stories. One version
ach story was distributed to one of four qu

ionnaires using a Latin square design. F
tories appeared on each questionnaire
hich were presented to each participant
ifferent random order. The instructions w

dentical to those for Experiment 1.

esults and Discussion

We predicted that knowledge ratings wo
e higher for projecting utterances than for n
rojecting utterances. As shown in Table
eaders’ responses bore out that predic
F1(1, 20) 5 120.15,MSe 5 l.06, p , .001;
2(1, 16)5 45.53,MSe 5 2.32,p , .001]. This

result allows us to rule out the possibility th
the mere presence of an utterance produce
ratings differences in Experiment 1. As in E
periment 1, there was no main effect for ch
acter (i.e., speaker vs addressee). Also, t
was a tendency for the projecting utterance t
more successful for speakers than addresse

TABLE 4

Results of Experiment 2: Participants’ Ratings
of Characters’ Knowledge

Text version

Mean
Projecting
utterance

Nonprojecting
utterance

haracter
peaker 5.63 2.98 4.3
ddressee 5.09 3.14 4.1
ean 5.36 3.06
-the increase in ratings was 2.65 for speakers but
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88 GERRIG, BRENNAN, AND OHAERI
only 1.95 for addressees—but this differe
was not reliable [F1(1, 20)5 3.84,MSe 5 0.76,
p 5 .064;F2(1, 16)5 2.40,MSe 5 1.02,p .
.10]. Note that the mean ratings in Experime
for the narration only versions (2.92) a
roughly the same as those in Experiment 2
the nonprojecting versions (3.06). This n
equivalence supports the conclusion that b
types of stories left readers equally reluctan
believe that the characters were in possessio
information provided in the narration. In bo
experiments, the projecting utterances cons
ably boosted readers’ knowledge attribution

In both Experiments 1 and 2, we have s
traces of evidence that our utterances proje
knowledge more successfully for speakers
for addressees. In Experiment 3, we turn
rectly to that effect.

EXPERIMENT 3: SPEAKERS
AND ADDRESSEES

The purpose of Experiment 3 was to cla
the effects of our projecting utterances on re
ers’ attributions of knowledge to speakers
addressees. As we suggested earlier, it is
tirely appropriate, in ordinary circumstanc
for readers to have greater confidence
speakers are in possession of knowledge
jected by their utterances. Even given expe
tions that speakers aspire to be cooperativ
i.e., they aspire to produce utterances for wh
addressees possess appropriate knowledg
should still be the case that readers expre
small amount of wariness toward speakers’
timates of addressees’ knowledge (particul
because, as we also noted, the addressees
stories never have the opportunity to respon
the critical utterances).

These considerations suggest that diffe
utterances should increase or decrease rea
assessments that both the speaker and add
possess information presented in the narra
Consider, yet again, the professor and his
friend:

John and Steve were walking together to their morn
ing class. They both hoped that the professor’s lectu
would be interesting.

The professor got to class a few minutes late. H

had been up all night fighting with his girlfriend.
r
r
h

of

r-

n
d
n
-

-

n-
,
t
-
-

h
it
a
-

y
our
o

t
rs’
see
n.
-

After the lecture, John said to Steve, “You picked
a bad day to sleep through class!”

In this case, we intended the final utteranc
project knowledge only to John, the speake
Experiments 1 and 2 we had intended the u
ances to project knowledge to both the spe
and addressee. In this experiment, we w
utterances that we intended to project kno
edge for just the speaker or for both charac

Experiment 3 also gives us an opportunity
demonstrate that readers are taking reason
care in the way they project that informat
mentioned in the narration is known to char
ters (cf. Gerrig, Ohaeri, & Brennan, 2000; G
rig, Brennan, & Ohaeri, 2000; Keysar, 19
2000). If we succeed in increasing the diff
ence between readers’ attributions of kno
edge to speakers versus addressees, tha
suggest that readers are able to maintain dis
tions between what they know and what so
or all characters know.

Method

Participants.Twenty-eight undergraduates
the State University of New York at Sto
Brook participated in the experiment. All we
native speakers of English and none par
pated in our earlier studies.

Materials. We wrote utterances that we
tended to project knowledge for the speake
for both characters. In 9 (of 20) cases (as in
professor example) we used the original ut
ance from Experiment 1 as the utterance
project both (i.e., we retained those utteran
that had, in fact, produced nearly equal rati
for speakers and addressees in Experimen
To equalize the number of (expected) high
low knowledge ratings, we adjusted the fi
items so that 10 were meant to generate
ratings and 10 low ratings. Readers provi
ratings using the 1-to-9 scale from the ear
experiments.

Design and procedure.There were four ve
sions of each item: Two utterances (projects-
speaker vs projects-both) crossed with tw
characters (speaker and addressee) for
story. The experimental stories were rando
interspersed with the filler stories. One vers

of each story was distributed to one of four
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89PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
questionnaires using a Latin square design.
stories appeared on each questionnaire
which were presented to each participant
different random order. The instructions w
identical to those for the earlier experiment

Results and Discussion

The intention of Experiment 3 was to de
onstrate that readers can differentiate betw
utterances that project knowledge to a spe
versus those that project knowledge to bo
speaker and addressee. As shown in Tab
readers are able to make these distinctions.
speaker–addressee difference between kn
edge ratings for the projects-speaker uttera
was 1.63 points; the difference for the proje
both utterances was 0.58 [F1(1, 24) 5 9.94,
MSe 5 0.77,p ,.005;F2(1, 16)5 8.18,MSe 5
0.66, p 5 .011]. In this experiment, reade
gave higher ratings overall when the uttera
projected both characters [F1(1, 24) 5 7.67,
MSe 5 1.48,p 5 .011;F2(1, 16)5 6.30,MSe 5
1.28,p ,.05]; they also made stronger know
edge attributions overall to the speakers than
addressees [Fl(1, 24)5 15.89,MSe 5 2.16,p 5
001; F2(1, 16) 5 43.89, MSe 5 0.56, p ,
001].

This latter result makes plain that we w
ot able to eliminate the speaker–addressee

erence in the projects-both case. Although
ere able to make the difference larger tha
xperiments 1 and 2 when we intended
tterances to project knowledge for the spe
lone, we did not succeed at making the dif
nce smaller when we intended our utteranc

TABLE 5

Results of Experiment 3: Participants’ Ratings
of Characters’ Knowledge

Text version

MeanProjects-speaker Projects-both

Character
Speaker 6.23 6.34 6.2
Addressee 4.60 5.76 5.1
Mean 5.41 6.05
roject knowledge for both characters (comparM
ur
ge
a

n
r

a
5,
e
l-
s

-

e

e

if-
e

r
r

-
o

he 0.58 difference in this experiment to diff
nces of 0.50 and 0.54 in Experiments 1 an
espectively). As we suggested earlier,
ight be a consequence of the lack of addre
cceptance of the projecting utterances (
You’ve got that right!”). In any case, Expe
ent 3 demonstrated that the projection

nowledge to speakers and addressees is,
ertain extent, under control of a charact
xact utterance. As such, the experiment
emonstrates that readers are able to appre
ifferences between their own knowledge

he knowledge of different characters.
Experiments 1 through 3 demonstrated

eaders use characters’ utterances as eviden
roject knowledge. However, each of these
eriments allowed participants to review
rief texts for as long as they wished. W
anted to ensure that readers’ judgments fo
similar pattern when they make those ju
ents with fewer opportunities for deliberatio

n our final pair of experiments, we asked p
icipants to read these same brief stories o
omputer screen and make their judgment
wiftly as possible. Experiment 4 provides
eplication of the impact of the projecting utt
nce (Experiment 1). Experiment 5 provide
eplication of the differential projection
peakers and addressees (Experiment 3).

EXPERIMENT 4: SPEEDED JUDGMENTS
FOR PROJECTING UTTERANCES

In Experiment 4, participants were asked
ake speeded yes/no judgments about ch

ers’ knowledge. We predicted that participan
peeded judgments would parallel those f
xperiment 1.

ethod

Participants. Twenty Stony Brook unde
raduates participated in this study for cl
redit. All participants were native speakers
nglish. None had participated in our ear
tudies.
Apparatus.The experiment was run on tw

BM-compatible 486 personal computers t
ecorded agreement responses and resp
imes. Participants were seated in front o

e icroScan color monitor with their hands rest-
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90 GERRIG, BRENNAN, AND OHAERI
ing on the keyboard. They used buttons on
keyboard to make appropriate responses.
stories were displayed in the center of the sc
in standard upper- and lowercase type.

Materials. We used the 20 stories from E
periment 1. Each story had anarration only
version, in which the story ended with the c
ical narration, and anarration-and-utteranc
ersion, in which the story continued with
haracter’s utterance. The knowledge st
ents from that experiment (e.g., Steve kn

he professor had been fighting with his g
riend) served as the targets for yes/no verifi
ion. Finally, we used the filler items from E
eriment 1 to break the correlation betw
tory length and the expected yes/no respo
Design and procedure.As in earlier experi
ents, there were four versions of each it
wo stories (narration only vs narration-a
rojecting utterance) were crossed with
haracters (speaker and addressee) for
tory. One version of each story was distribu
o one of four story lists using a Latin squ
esign.
Participants began with five practice sto

nd knowledge sentences to become acqua
ith the stimuli format and keyboard contro
ach story began with the words “Press NE

or the next story” appearing on the monit
articipants pressed the “Y” key, labe
EXT, to proceed to the next story. The wh
tory appeared on the screen. Participants
nstructed to press the spacebar after they
ully understood the story. When they pres
he spacebar, a beep sounded from the c
uter, and a knowledge sentence appeared

icipants then were required to press eithe
ES (i.e., “I agree”; “/?”) or NO (i.e., “I dis
gree”; “Z”) key in response to the senten
articipants were informed that we were reco

ng their response times, but that they should
o be both swift and accurate. Each particip
aw the 20 experimental items and 20 fi
tems intermixed in a different random orde

esults and Discussion

We eliminated trials on which readers’

ponse times fell more than 3 standard devia
e
e
n

-
s

-

e.

:

ch
d

ed

re
d

d
-

ar-
a

.
-
y
t

tions above the mean. This resulted in a los
2.0% of the data.

The results support the prediction that par
ipants’ speeded judgments would parallel
patterns of responses from the earlier exp
ments. As shown in Table 6, the percentag
“yes” responses (i.e., the percentage of o
sions on which readers agreed that a char
possessed the critical narration information
each category is consistent with participa
ratings from Experiment 1 (cf. Table 3). In fa
the correlation for the items between the
sets of data (i.e., percentage “yes” respo
and mean ratings for each version of each st
was reliable (r 5 .62, p , .001). As in the

arlier experiments, participants agreed m
ore often that the characters were in pos

ion of knowledge when a projecting uttera
as added to the narration [F1(1, 16)5 62.63

MSe 5 0.05, p , .001; F2(1, 16) 5 59.35
MSe 5 0.04, p , .001]. There was also som
evidence supporting a main effect for charac
Participants were more likely to believe t
speakers possessed knowledge than addre
[F1(1, 16)5 3.05,MSe 5 0.03,p 5 .10; F2(1,
16) 5 6.06, MSe 5 0.04, p , .05]. The inter-
action between these two factors, however,
not reliable [F1(1, 16)5 1.52,MSe 5 .06,p .
10; F2(1, 16)5 3.71,MSe 5 0.04,p , .10].

Because of the different mixtures of “ye

TABLE 6

Results of Experiment 4: Participants’ Judgments
haracters’ Knowledge and Response Times to M
hose Judgments

Measure

Narrative only
Narrative-and-

projecting utterance

Speaker Addressee Speaker Addre

Percentage “yes”
Responses 21.4 22.4 67.7 51.5

Decision times 2.66 2.75 2.56 2.64
“Yes”
Responses 3.41 2.91 2.63 2.71
“No”
Responses 2.45 2.71 2.41 2.56

Note.Decision times are participants’ latencies to prov
either a “yes” or “no” response. Decision times are repo
in seconds.
-and “no” responses for each story version, we
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91PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
did not have any particular predictions for
cision times. As shown in Table 6, no stro
patterns emerge in these data. Participants
roughly the same amount of time to resp
either “yes” or “no” for each judgment (a
F’s , 1.70). Table 6 also provides the respo
times separately for “yes” and “no” respons
Because the number of observations in eac
these means is quite variable (as a functio
the percentage of “yes” responses), we di
carry out any statistical analyses. It is wo
noting, however, that the longest response ti
were for those rare occasions on which a
ticipant attributed knowledge to the charac
in the absence of the projecting utterance.

Overall, these data converge nicely with
data from Experiment 1. Apparently, reade
intuitions about “who knows what” were high
similar in circumstances in which they had
opportunity to reflect and those in which th
made speeded judgments. We conclude
people are able to project knowledge with
ative ease.

EXPERIMENT 5: SPEEDED JUDGMENTS
FOR SPEAKERS AND ADDRESSEES

Experiment 5 used the response time p
igm to examine the contrast between ut
nces we intended to project both speaker
ddressee versus those we intended to pr

he speaker alone. Our goal, as with Experim
, was to demonstrate a pattern of responses
choed readers’ nonspeeded ratings. How

or Experiment 5 we also are able to ma
redictions about patterns of response tim
pecifically, we suggest that readers’ judgm
hould be particularly lengthy when an utt
nce projects the speaker alone, but the rea
re asked about theaddressee’sknowledge
ather than being able to rely on inferen
lready made, readers will have to engage
ffortful and time-consuming decision proce

n contrast, when an utterance has already
ected knowledge to the addressee, rea
hould be able to respond relatively quickly t
he addressee is in possession of the knowle

e expect, furthermore, that readers’ decis

imes will be roughly equivalent in instances ina
k

e
.
f
f

’t

s
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s
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at
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-
d
ct
t
at
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s.
s

rs

s
n
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hich we ask about the speakers’ knowled
xperiment 5 allows us to test these predictio

ethod

Participants.Twenty-four Stony Brook un
ergraduates participated in this study for c
redit. All participants were native speakers
nglish. None had participated in our ear
tudies.
Apparatus.The experiment was run on o

entium II and one IBM-compatible 486 p
onal computer that recorded agreement
ponses and response times. Participants
eated in front of a MicroScan color moni
ith their hands resting on the keyboard. T
sed buttons on the keyboard to make appro
te responses. The stories were displayed i
enter of the screen in standard upper-
owercase type.

Materials. We used the 20 stories from E
eriment 3. Each story had aprojects-speake
ndprojects-bothversion. As in Experiment

he knowledge statements from earlier exp
ents (e.g., Steve knows the professor had

ghting with his girlfriend) served as the targ
or yes/no verification. We used the same fi
tems as in Experiment 3.

Design and procedure.As in earlier experi
ents, there were four versions of each it
wo stories (projects-speaker vs projects-b
ere crossed with two characters (speaker
ddressee) for each story. One version of e
tory was distributed to one of four story li
sing a Latin square design.
Participants began with five practice sto

nd knowledge sentences to become acqua
ith the stimuli format and keyboard contro
ach story began with the words “Press NE

or the next story” appearing on the monit
articipants pressed the “Y” key, labe
EXT, to proceed to the next story. The wh
tory appeared on the screen. Participants
nstructed to press the spacebar after they
ully understood the story. When they pres
he spacebar, a beep sounded from the c
uter, and a knowledge sentence appeared

icipants then were required to press eithe
ES (i.e., “I agree”; “/?”) or NO (i.e., “I dis

gree”; “Z”) key in response to the sentence.
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Participants were informed that we were reco
ing their response times, but that they should
to be both swift and accurate. Each particip
saw the 20 experimental items and 20 fi
items intermixed in a different random orde

Results and Discussion

We eliminated trials on which readers’
sponse times fell more than 3 standard de
tions above the mean. This resulted in a los
1.0% of the data.

The results support the prediction that par
ipants’ speeded judgments would parallel
patterns of responses from the earlier exp
ments. As shown in Table 7, the percentag
“yes” responses (i.e., the percentage of o
sions on which readers agreed that a char
possessed the critical narration information
each category is consistent with participa
ratings from Experiment 3 (cf. Table 5). T
correlation between the two sets of data
reliable (r 5 .60, p , .001). In analogy t

xperiment 3, the speaker–addressee differ
etween “yes” responses was larger for
rojects-speaker utterances (31.4%) than fo
rojects-both utterances (11.4%) [F1(1, 20)5
.91,MSe 5 0.027,p ,.007;F2(1, 16)5 10.67

MSe 5 0.019,p , .005]. Participants also ma
tronger knowledge attributions overall to
peakers than the addressees [Fl(1, 20)5 19.91

TABLE 7

Results of Experiment 5: Participants’ Judgments
haracters’ Knowledge and Response Times to M
hose Judgments

Measure

Projects-speaker Projects-both

Speaker Addressee Speaker Addre

Percentage “yes”
Responses 70.4 39.0 70.6 59.2

Decision times 2.79 3.57 2.92 3.15
“Yes”
Responses 2.84 3.98 2.88 3.26
“No”
Responses 2.69 3.31 3.01 2.99

Note.Decision times are participants’ latencies to prov
either a “yes” or “no” response. Decision times are repo
in seconds.
Se 5 0.053, p , .001; F2(1, 16) 5 27.25,
-
y
t

-
f

-

i-
f
-

er

’

s

ce
e
e

Se 5 0.033, p,.001]; they gave somewh
igher ratings overall when the utterance p

ected both characters [F1(1, 20)5 5.20,MSe 5
0.052,p 5 .034;F2(1, 16)5 4.21,MSe 5 0.50,
p 5 .057].

Critically, in Experiment 5 we were able
make definitive predictions about the ti
course of readers’ judgments: The data in T
7 confirm that readers are slower to make t
judgments about addressee’s knowledge in
cumstances in which the utterance was inten
to project only the speaker. The difference
tween responses to the speaker and addr
target sentences was larger for the proje
speaker condition (776 ms) than for
projects-both condition (230 ms) [F1(1, 20)5
4.28, MSe 5 390397,p 5 .052; F2(1, 16) 5
6.08, MSe 5 248747,p , .025]. Participant
also made quicker judgments overall ab
speakers’ knowledge [Fl(1, 20)5 21.61,MSe 5
268879,p , .001; F2(1, 16)5 15.82,MSe 5
314574,p , .001]. There were no reliable d
erences between the judgment times for
rojects-speaker versus projects-both co

ions (bothF’s , 1.6).
These data support the conclusions we d

in Experiment 3: Even with relatively less tim
for reflection, readers are responsive to the
act nature of the utterance when projec
knowledge to characters. We found evide
for this reader responsiveness both in the pa
of “yes” judgments and in judgment times. T
results of this experiment also reinforce
conclusion from Experiment 3 that readers
making reasonably subtle distinctions ab
“who knows what”: They are not projectin
their own knowledge to characters in a blan
fashion.

GENERAL DISCUSSION

We intended these experiments to dem
strate one type of evidence readers use
project knowledge. In Experiment 1, stor
presented critical information in the narrati
When the stories were truncated after that
ration, readers were reluctant to attribute kno
edge to the characters. When, however, on
the characters produced an utterance that c

f
e

be interpreted as relevant to the critical infor-
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93PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
mation, readers’ knowledge ratings were r
ably higher. Experiment 2 provided a repli
tion and ruled out the possibility that this eff
was merely a consequence of the mere pres
of any additional utterance. Experiment 3 f
lowed up the hint from the previous pair
experiments that the utterances proje
knowledge more solidly to the speakers.
demonstrated that utterances could diffe
tially project knowledge to just the speak
character or to both characters. Experimen
and 5 provided evidence that readers’ spee
judgments paralleled the knowledge judgme
Experiment 5, in addition, demonstrated con
tency between judgments and judgment tim

We take this series of experiments to prov
strong evidence that readers project knowle
in an appropriate and subtle fashion. In th
experiments, the characters’ use of uttera
suggested to readers that the characters
aware of information in the narration witho
any explicit evidence to that effect. We al
believe that the utterances often gave ris
projected co-presence. We must acknowle
however, that our methodology does not al
us to conclude that readers came to believe
information was mutually known to the tw
characters. We expect, even so, that reade
project co-presence. We can bolster that i
ition a bit more by turning back to a type of te
that we thought was too trivial to warrant e
pirical attention. Recall that the stories we u
in these experiments specifically avoided
cumstances in which the surface content of
projecting utterances alluded to the critical
formation. Recall the version of the profes
story in which the projecting utterance did ha
overlapping content:

John and Steve were walking together to their morn
ing class. They both hoped that the professor’s lectu
would be interesting.

The professor got to class a few minutes late. H
had been up all night fighting with his girlfriend.

After the lecture, John said to Steve, “Why does h
think we care about his girlfriend?”

In this case, it seems enormously likely t
readers would both project knowledge fr
themselves to each character and also co-

ence between John and Steve. Furthermore,
-

ce

d
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4
d
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e
e
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at

do
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would seem quite easy to confirm that read
will agree that there are textual circumstance
which characters possess mutual knowle
(i.e., an inference of co-presence is warran
in the absence of reader knowledge (cf. Tab
example 2). Future work will pursue these
tuitions empirically.

Our experiments, in any case, have illustra
one set of circumstances in which readers
likely to project knowledge, at least. We ha
not, however, offered a more general accoun
all the textual circumstances in which read
are likely to make these inferences. We beli
there is one category of textual events tha
likely to prompt readers automatically to proj
knowledge and, if there is more than one ch
acter in the scene, co-presence. Recall our
story:

Harry and Eric were sitting in their living room,
reading the newspaper. Outside the door, a dog w
barking.

Harry said, “It’s your turn.”

It seems quite likely, on our view, that read
will almost always infer it to be the case th
characters know about perceptually sal
events. In this case, we believe that rea
would project knowledge and co-presence
the dog’s bark. (As we noted earlier, Harr
utterance likely confirms the inference.) W
suspect that readers automatically infer that
content of perceptual events (e.g., words bu
necessarily meanings) are available to all c
acters who are physically present in the e
ronment.

For the types of projecting utterances that
have explored in our current experiments,
believe that it will not be possible to make bro
claims about what is “almost always” the ca
To write our projecting utterances, we imagin
ourselves in the situations and invented u
ances that we believed would function app
priately. We counted on our readers to ass
that the authors were cooperative and the t
were constructed in such a fashion that
characters’ utterances were taken, when p
ble, to be relevant to the narration. Our exp
ments demonstrated that readers make t

itinferences without any direct overlap of content
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94 GERRIG, BRENNAN, AND OHAERI
between narration and utterance. We sus
however, that in many texts there would be s
textual overlap. The opening quotation fr
“Silver Water” presents an example of this ty
The utterance “She’s going off” makes more
less explicit reference to the types of beha
that have been described in the narration.
suspect, in light of the diversity of textual c
cumstances, that readers will employ a rang
strategic and nonstrategic processes to pr
knowledge and co-presence.

Note that our experiments suggest that m
instances of projected knowledge and co-p
ence will require readers to revise their ini
representations. In our stories, readers mos
ten did not credit the characters with the crit
information from the narration until after t
projecting utterances. Thus, it seems likely
however readers had initially represented
critical information, they had to amend tho
representations. There is, unfortunately, a m
difficulty with testing this prediction. We wou
need to devise a methodology that allows u
differentiate between what readers know
what characters know. Because moment
moment paradigms largely rely on probes w
single words (e.g., cross-modal lexical decis
Stroop interference paradigms, and word rec
nition) it is not clear how to examine reade
representations of characters’ knowledge s
rately from readers’ representations of their o
knowledge. To study the precise time cou
with which inferences are generated by proj
ing utterances, we would have to overcome
methodological hurdle.

Our experiments emphasize how importa
is to understand how language users main
models of “who knows what.” We have sho
that readers are able to make subtle distinct
between, for example, what they know and w
characters (e.g., narrative speakers and add
ees) know. It would be important, in addition,
document whether those distinctions are m
tained over longer texts and whether they
encoded into long-term memory represe
tions. Lea, Mason, Albrecht, Birch, and Mye
(1998) provided evidence that suggests
readers do, in fact, track “who knows wh

over the course of longer texts. In their experii
t,
h
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ments, readers encountered stories in whic
ther one or both characters were aware of
actions of the first character. For example
one story either Jane, but not Gloria, or b
Jane and Gloria knew that Jane was goin
have dinner with her cousin. At the end of
text, thesecondcharacter made reference to t

ction (e.g., Gloria asked Jane, “Did she p
ou old disco records?”). As documented
heir reading times, participants noticed the
onsistency when the second characters m
eference to events of which they were—by
vidence of the text—officially unaware.
ould be instructive to use Lea et al.’s meth
logy to seek similar inconsistency effects
ircumstances in which readers may or may
roject knowledge or co-presence.2

Within the text processing literature,
searchers have begun to document rea
quite impressive ability to correctly differen
ate the sources (e.g., the narrator vs a chara
of information in real stories (Graesser, Bow
Bayen, & Hu, 2000; Graesser, Swamer, & H
1997). Researchers have also begun to con
how readers construct models of the narrato
a source of information (Dixon & Bortoluss
1996). Attention has also been focused on
cumstances in which readers’ inferences
“who knows what” may not be warranted (
Gerrig, Brennan, & Ohaeri, 2000; Gerr
Ohaeri, & Brennan, 2000; Keysar, 1994, 200
Our analysis of projected knowledge and p
jected co-presence suggests that such p
tially unwarranted inferences should be in
preted within the broader context of h
readers manage their models of character
narrator knowledge.

In this article, we have suggested that rea
are often required to make inferences—
project knowledge and co-presence—to bui
model of how knowledge is distributed to ch
acters. We suspect, in fact, that good aut
often purposefully leave readers with some
ferences to make, as part of the fun of exp
encing stories. Consider a final moment fr
“Lily Daw and the Three Ladies.” By the tim

2 Again, we thank an anonymous reviewer for this v

-nteresting suggestion.
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95PROJECTED KNOWLEDGE AND PROJECTED CO-PRESENCE
the three ladies have convinced Lily to boar
train for Ellisville, the Victory Civic Band ha
“assembled without any orders” (Welty, 19
p. 15) to see her off. Readers must pro
knowledge and co-presence to and among
members of the Victory Civic Band—and,
doing so, encode an enriched model of h
quickly and efficiently knowledge might b
shared in a small Southern town. To unders
how textual moments like this one work
amusingly well, we must expand theories of t
processing to encompass inferences about “
knows what.”
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