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Abstract

Negations (e.g., ‘‘Jim is not guilty’’) are part of our daily language and communication. Linguistic and non-linguistic negations

can occur when receivers counter-argue what communicators are saying, when hypotheses are disconfirmed, or through negative

cognitive responses and many other social interactive processes. Our study explores how negations are encoded by considering the

predictions of two theoretical models. According to the fusion model, the core of a negated message and the negation marker are

integrated into one meaningful unit. Thus, Jim in the example might be encoded within the schema ‘‘innocence.’’ According to the

schema-plus-tag model, a negated message is represented as a core supposition and a negation tag, allowing for dissociation of the

two at a later point in time. We compare the two models by examining the nature of inferences that are facilitated by negations. Our

results show that the existence of a schema that accommodates the meaning of the original negation is critical in determining how a

negation will be encoded. When such a schema is not readily available, processing a negated message facilitates negation–incon-

gruent associations, in line with predictions of the schema-plus-tag model. This model is also supported by analyses of respondents�
memory. We discuss implications of these findings for the communication of negated information, for discounting theories, and for

the assessment of the truth of incoming information.

� 2003 Elsevier Inc. All rights reserved.
Introduction

‘‘John is simply not a romantic person,’’ Mary mut-

tered. Before you continue, please try to think of at least

two examples of John�s behaviors that may have led

Mary to this conclusion. Were your examples similar to

‘‘He forgets her birthday/wedding anniversary,’’ ‘‘He

never brings her flowers,’’ ‘‘He does not express his love

in poetry/love letters/surprises/gifts’’? All of these be-
haviors are actually negated romantic behaviors. In

other words, stating that John is not romantic can make

one think of romantic behaviors and then negate them.
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Is this a general effect? What are the boundary condi-
tions? What are its implications?

There is no doubt that negation is part of our daily

language and communication. It also comes as no sur-

prise that readers have no difficulty understanding the

previous sentence, which contains a negation, as well as

this one (which contains two negations). In spite of the

greater complexity attributed to the comprehension of

negations (Carpenter & Just, 1975; Clark & Chase, 1972;
Wason, 1963), people usually succeed in understanding

the intended meaning of negations. Yet, we believe that

a message which is phrased as a negation can under

certain conditions activate associations that are incon-

gruent with the message meaning, and might thus in-

troduce communication errors that may actually lead to

inferences opposite to the message�s intended meaning.

This paper explores whether and how this can happen.
The presence and function of negation in social in-

teractions have puzzled philosophers, linguists, and

psychologists throughout the centuries (Jordan, 1998).
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This paper examines whether there are processing and
coding differences between messages phrased as nega-

tions (‘‘Jim is not guilty’’) and those phrased as affir-

mations (‘‘Jim is innocent’’). These might be central for

understanding what happens in situations that induce

receivers to use negation. For example, negations might

be generated as one counter-argues against an untrust-

worthy source of communication while listening to it or

reading it (Eagly, Wood, & Chaiken, 1978; Papageorgis,
1968; Petty & Cacioppo, 1977; Zuwerink & Devine,

2000). More generally, receivers are often informed that

some knowledge they have is ill-founded, so that after

having learned ‘‘X’’ in the past, they should now process

‘‘not-X’’ (Fiedler, Walther, Armbruster, Fay, & Nau-

mann, 1996; Hornby, 1974; Johnson, 1988; Johnson,

Hashtroudi, & Lindsay, 1993; Johnson & Raye, 1981;

Koehler, 1991; Loftus, 1979; Loftus & Palmer, 1974;
Ross, Lepper, & Hubbard, 1975; Schul, 1993; Schul &

Burnstein, 1985; Schul & Manzury, 1990; Schul &

Mayo, 1999; Sellars, 1954; Strack & Bless, 1994). Ob-

viously, these situations involve diverse sets of causal

factors that have an impact on how people process the

given information. To study the role of negation, the

current study simplifies the situations considerably by

examining the kind of inferences people access at the
time they process affirmations and negations that are

given to them explicitly. In this endeavor we took ad-

vantage of our participants� native language. In Hebrew,

a language without any semantic prefixes or suffixes, a

negated concept is simply a concept with the addition of

the word ‘‘no’’ preceding it. Hence it provides a clear

state of literal negation, with little leeway in interpre-

tation. Therefore, we believe that any effect found for
this simple form of negation may explain in part why

some messages are easier to negate than others, in what

cases discounting succeeds or fails, and why some beliefs

are easier to change than others.

Let us start by considering what comes to mind

spontaneously when one reads the statement, ‘‘Michael

says that ever since he came to this country, he has not

known peace of mind.’’ Does one think spontaneously
about anxiety, or about serenity? Consider now our

initial example ‘‘John is simply not a romantic person’’

and recall if you thought about romantic or unromantic

gestures. Put more generally, does the processing of

messages expressed as negations facilitate associations

that are congruent with the intended meaning of the

negation (e.g., unromantic gestures), or associations

congruent with what is being negated (e.g., romantic
gestures). In the latter case, the ensemble of spontane-

ously activated associations might leave residual mean-

ings that can lead receivers astray when they are trying

to think about the original message. The associative

structures activated in processing negations can be ex-

plored in the light of two theoretical models, which will

be discussed in the following sections.
The schema-plus-tag model

Clark and Chase (1972) suggested that encoding ne-

gations requires more time because it entails processing

an additional operator, the negation operator, which is

separated or dissociated from the message�s core con-

cepts. For example, they assume that the negation ‘‘B is

not above A’’ is represented by the propositions (Not (B

above A)). Accordingly, to process the negated message
one must first process the core supposition (i.e., ‘‘B

above A’’) and then negate it. The critical point for our

discussion is that the core supposition is processed as a

cognitive unit, which is then marked with a negation tag.

For this reason we term this the schema-plus-tag model.

Under this model the core (‘‘B above A’’) could be

dissociated from the negation tag at a later time. There

are several lines of evidence consistent with this model:
Just and Carpenter (1976) tracked respondents� eye

movements during a verification task. They showed that

respondents tend to focus on the core supposition more

than on its negation. For example, when participants

were presented with a probe saying ‘‘is not north,’’ re-

ferring to the location of a plus sign, their eye move-

ments were focused on the north position rather than

the south one. While this might be consistent with the
logical way to test the truth value of negated informa-

tion, it nevertheless implies that the focus of attention is

on the information that is being negated.

Fiedler et al. (1996) asked their participants a series of

questions about the interior of an apartment they had

seen on a videotape. Some of the questions referred to

objects that were not present in the apartment. Fiedler

et al. reported that while participants correctly denied
seeing the absent objects when they were questioned

immediately afterwards, they mistakenly recognized

these objects as having appeared in the video when

asked to recognize them after a 20-min distraction task.

Importantly, the extent of their mistaken memory was

significantly higher than the rate of false alarms for

other objects that had not appeared in the video and

were not mentioned in the questions. Thus, it seems that
thinking about and providing a negative response (e.g.,

‘‘there was no hat rack in the apartment’’) led to a false

memory (e.g., there was a hat rack in the apartment).

Fiedler et al. (1996) attributed the memory intrusions of

absent objects to constructive memory, suggesting that

people encode negated messages by adding a tag de-

noting negation to the core of the message. Finally,

somewhat indirect support for the schema-plus-tag
model emerges from studies showing that, when nega-

tion is used to deny a plausible misconception, com-

prehension is facilitated by prior consideration of the

preconception (Johnson-Laird & Tridgell, 1972; Wason,

1963).

The schema-plus-tag model has two related conse-

quences. First, the original negated message is assumed
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to be represented as a core supposition and a negation
tag, allowing for dissociation between the two at a later

point in time. Second, the consideration of the core

supposition activates the associations that are congruent

with the core, but incongruent with the intended

meaning of the negation as a whole. For example, upon

comprehending the message ‘‘Tom is not guilty,’’ one

first thinks about the proposition ‘‘Tom is guilty’’ and

activates associations that are congruent with the sche-
ma of ‘‘guilt.’’ Only then does the receiver attach the

negation marker. This allows for the correct under-

standing of the intended meaning of the negation in

spite of the activation of the negation–incongruent as-

sociations.

The fusion model

There is an alternative way to model the processing of

negations. One may fuse the negation operator with the

core, thus transforming the negation into an affirmation.

For example, the message ‘‘Tom is not guilty’’ might be

transformed into its affirmative counterpart and coded

as ‘‘Tom is innocent.’’ In fusing, one spontaneously

activates associations that are congruent with ‘‘inno-

cence’’ (and ‘‘not guilty’’), thus reinforcing the intended
meaning of the message. The feasibility of changing

negations into affirmations presupposes that there is an

affirmation that captures the meaning of the negation

(e.g., ‘‘innocent’’ means ‘‘not guilty’’). This premise is

offered by the literalism account of negation (Horn,

1989; Lyons, 1995).

The fusion model is consistent with a suggestion

made by Gannon and Ostrom (1996), who argued that
in processing uni-polar rating scales, the scale-point la-

beled ‘‘completely not X’’ is associated with a category

which is the opposite of X. The study of Brewer and

Lichtenstein (1975) also lends some support for this

model, by showing that receivers recalled negations as

affirmative assertions which preserve the original

meaning (e.g., recalling ‘‘X is not warm’’ as ‘‘X is cold’’).

The research of MacDonald and Just (1989) provides
a mechanism for the fusion model by suggesting that a

negation operator inhibits the activation level of con-

cepts that appear in the core supposition (see also Lea &

Mulligan, 2002). According to the findings of Mac-

Donald and Just, for example, processing the negation

‘‘Tom is not guilty’’ should result in inhibiting the

concept ‘‘guilty.’’ Functionally, this implies that receiv-

ers of such a negation are less likely to think of guilty-
congruent concepts and, speculatively, more likely to

think of guilty-incongruent concepts.

Comparing the two models

A basic distinction between the schema-plus-tag and

the fusion model involves the nature of schema activated
as one encodes a negation. The schema-plus-tag model
assumes that negations such as ‘‘Tom is not guilty’’ are

processed within the schema that refers to the core

supposition (e.g., ‘‘guilt’’). In contrast, the fusion model

assumes that a negation–congruent schema (e.g., ‘‘in-

nocence’’) is activated. This distinction is highly signifi-

cant because not only do the two schemas have opposite

meanings, they are also embedded in markedly different

associative networks. As Gannon and Ostrom (1996)
asserted ‘‘The category dishonest is not merely the in-

verse or negative of the category honest, it is a different

knowledge structure. That is, honesty and dishonesty do

not differ only in terms of degree or positivity: The two

categories are conceptually distinct.’’ (p. 338). Hence,

the schema in which we process and code the negated

message may be crucial, as in impression formation

(Asch, 1946) or constructing measurement scales
(Dholakia & Morwitz, 2002).

The differences between the two models might not be

evident if we probe for the meaning of the message

using direct questions. As we noted earlier, under nor-

mal conditions individuals have no trouble under-

standing the intended meaning of a negation. The

models might be distinguishable if we probe the pattern

of activation indirectly. To illustrate, imagine that
shortly after encoding the negation, ‘‘Tom is not lazy,’’

one has to process one of the two probes, SLOW or

QUICK. Assume that ‘‘quick’’ is message-congruent (it

is associated with being not-lazy) while ‘‘slow’’ is mes-

sage-incongruent (it is associated with being lazy). Our

study examines the pattern of activation when pro-

cessing negation by comparing the activation of the

message-congruent (‘‘quick’’) and the message-incon-
gruent (‘‘slow’’) probe. According to the fusion model,

the description ‘‘Tom is not lazy’’ is interpreted within a

negation-congruent schema (e.g., ‘‘industriousness’’).

Therefore, the ‘‘quick’’ probe should be activated more

than the ‘‘slow’’ probe. In contrast, according to the

schema-plus-tag model the description is interpreted

within a negation-incongruent schema (e.g., ‘‘laziness’’).

Therefore, the ‘‘slow’’ probe should be activated more
than the ‘‘quick’’ probe.

Of course the two models also differ in their impli-

cations for the long-term impact of negations. Ac-

cording to the schema-plus-tag model, the negation

operator could be detached from the core supposition.

As a result, individuals may remember the opposite of

the intended meaning. Such state of affairs is unlikely

under the fusion model, as the negation is interpreted
within a congruent schema. Predictions about memory

for negations are tested in Experiment 2. After de-

scribing the results of two experiments, we elaborate on

other implications of the two models for the commu-

nication of negated information, for discounting theo-

ries and for the truth value assigned to incoming

information.
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Experiment 1

In each trial of Experiment 1 participants were pre-

sented with a description of a person, expressed as an

affirmation or a negation (e.g., ‘‘Tom [is/is not] a tidy

person’’), followed by a probe sentence (e.g., ‘‘Tom�s
clothes are folded neatly in his closet’’). Participants

were to determine whether the probe fits the description

of the person. The question of interest is whether pro-
cessing of congruent probes is facilitated relative to

processing of incongruent probes. Our main interest

concerns the cases when descriptions are expressed as a

negation. According to the fusion model, processing of

negation-congruent probes ought to be facilitated com-

pared to the negation-incongruent probes, whereas, ac-

cording to the schema-plus-tag model, processing of

negation-incongruent probes ought to be facilitated
compared to the congruent ones.

External vs semantic negation

Negation is signaled in the experiment in two different

ways, which we term semantic and external. We refer to

descriptions in which the negation operator is the word

‘‘no’’ (as in ‘‘Tom is not guilty’’) as semantic negations.
Negations are, however, often signaled by informational

cues that are neither linguistic nor part of the message

itself. For example, receivers might infer that a message

is incorrect by noting who the source of the message is.

In the present study, the color red signaled that the

message was incorrect (cf. Gilbert, Tafarodi, & Malone,

1993). We refer to such negations as external negations.

Comparing the effects of external and semantic nega-
tions is potentially interesting because it may show that

there is a distinct cognitive operation that results from

linguistic markers such as ‘‘not’’ or ‘‘un,’’ as well as from

situational cues, such as the credibility of the source. Yet

we do not have a priori predictions about whether the

effects are similar to each other, as there are grounds for

making opposite predictions about semantic and exter-

nal negations on the basis of the fusion and schema-
plus-tag models.

Method

Participants

Fifty-one students participated in the experiment

proper. Twenty-four additional students were run in a

baseline condition. Participants were paid the equivalent
of US$3 for their participation.

Procedure

Participants were run individually under computer

control. In each trial the participants were presented with

a description of a person, followed by a behavioral

probe. Their task was to determine whether the probe
was congruent with the description. Participants re-
sponded by pressing one of three keys that corresponded

to ‘‘congruent,’’ ‘‘incongruent,’’ and ‘‘impossible to tell.’’

Participants were informed that descriptions would ap-

pear on either a black or a red background. They were

told that they should consider descriptions with a red

background incorrect. ‘‘For example, the description Bill

is happy [printed on red] means that Bill is not happy.’’

Finally, participants were informed that we were mea-
suring the time they took to read the descriptions and

respond to the probes, as well as the accuracy of their

judgments. Therefore, they were encouraged to respond

as quickly and accurately as they could.

After these instructions participants were given five

practice trials with descriptions and probes different

from those used in the experiment proper. Following the

practice trials, participants were informed that one-third
of the behavioral probes would be congruent with the

descriptions, one-third would be incongruent, and for

the rest it would be impossible to tell. This was done to

reduce the use of guessing strategies. Finally, partici-

pants were told that we would give a bonus worth the

equivalent of $8.00 to the two participants whose accu-

racy and speed combined to yield the best performance.

The experiment consisted of 79 trials. Each trial was
signaled by the appearance of the string XXX for 200

ms. The string was replaced by a description (e.g., ‘‘Bill

is lazy’’), which remained on the screen until the par-

ticipant pressed any key. Immediately following a re-

sponse, the description was replaced by a behavioral

probe. In addition, the three response options (‘‘con-

gruent,’’ ‘‘incongruent,’’ and ‘‘impossible to tell’’) ap-

peared at the bottom of the screen. Participants
indicated ‘‘impossible to tell’’ by pressing the space bar.

Pressing the ‘‘z’’ key signaled ‘‘congruent’’ for half the

participants and ‘‘incongruent’’ for the other half. The

key ‘‘/’’ indicated incongruity for the first group and

congruency for the second group. Once a participant

indicated a response, the screen was blanked for 1 s.

The 79 trials consisted of 72 experimental trials and 7

filler trials. The experimental trials were separated into
six blocks. Hence, there were 12 experimental trials in

each block. The first block started with two filler trials,

and each of the other five blocks started with one filler

trial. Participants could rest for as long as they wanted

between blocks.

Stimuli construction

Based on pretest we constructed 24 sets. Each set
consisted of a description of a person using a trait term

(e.g.,‘‘Tom is a tidy person’’) and three behavioral

probes, one which was congruent with the description

and incongruent with its negation (e.g.,‘‘Tom�s clothes

are folded neatly in his closet’’), one which was incon-

gruent with the description and congruent with its ne-

gation (e.g.,‘‘Tom forgets where he left his car keys’’),
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and one that was unrelated either to the description or
its negation (e.g.,‘‘Tom likes to have long conversations

on the phone’’). One of these sets is reproduced in Table

1, and the list of descriptions appears in Table 2 in a free

translation from the Hebrew.

The description and the three probes in each set did

not share any content words except for the name of the

person. Sixteen of the sets included behaviors that were

phrased affirmatively. In the remaining eight sets one of
the three behaviors was a negation. These eight sets were

excluded from all analyses.

On a more technical level, the experiment used several

counter-balancing procedures. Each of the 24 descrip-

tions was expressed in each experimental session either

as an affirmation, a semantic negation, an external ne-

gation, or a double negation (see Table 1 for an exam-

ple). Hence, each participant saw a particular
description phrased in only one way. Each description

appeared three times, once in the first two blocks, once

in the middle blocks, and once in the last two blocks. In

one of the presentations it was followed by a congruent

behavioral probe, in another by an incongruent probe,

and in the third by an unrelated probe. Finally, each

block included three affirmations, three semantic nega-

tions, three external negations, and three double nega-
tions. Under these constraints, the assignment of

descriptions to the negation condition and to the blocks,

as well as the within-block order, were varied randomly

between participants.

Baseline condition

The time participants took to make their congruency

judgment depended critically on the number of words in
the probe. Therefore, it was important to adjust for
Table 1

An example of stimuli used in Experiment 1

Character description Behavioral probe

Affirmation

Tom is a tidy person Tom�s clothes are folded ne

Tom is a tidy person Tom forgets where he left h

Tom is a tidy person Tom likes to have long con

Semantic negation

Tom is not a tidy person Tom�s clothes are folded ne

Tom is not a tidy person Tom forgets where he left h

Tom is not a tidy person Tom likes to have long con

External negation

Tom is a tidy person Tom�s clothes are folded ne

Tom is a tidy person Tom forgets where he left h

Tom is a tidy person Tom likes to have long con

Double negation

Tom is not a tidy person Tom�s clothes are folded ne

Tom is not a tidy person Tom forgets where he left h

Tom is not a tidy person Tom likes to have long con

Note. Strikethrough signals external negations. In the experiment such n

(affirmations, semantic negations, and all probes) were displayed on a black
baseline differences in the time needed to process the
probes even prior to making any judgment. To assess

these differences, 24 additional participants were run in a

baseline condition. In each trial the participants in the

baseline condition were presented with a behavioral

probe which was followed by a description. As in the

experiment proper, each description was expressed as an

affirmation, a semantic negation, an external negation,

or a double negation. Participants were to determine
whether the description was congruent with the behav-

ioral probe. Unlike participants in the experiment

proper, participants in the baseline condition processed

the probe prior to being shown the descriptions.

Therefore, the congruency between the probe and the

description could not have influenced the processing of

the probe. Except for this procedural difference, the

baseline condition and the experiment proper were
identical.

Results

Data preparation

Six of the 75 participants were eliminated from the

analyses because they failed to follow the instructions

regarding the meaning of the red background. They
reported this failure during the debriefing and, indeed,

more than 25% of their congruency judgments were er-

roneous. Three of the six participants were in the ex-

perimental condition and three were in the baseline

condition. One additional participant from the experi-

mental condition was eliminated from the analyses for

completely ignoring the external negation in making the

congruency judgments. The response latencies of the
remaining participants were standardized within each
Congruency

atly in his closet Congruent

is car keys Incongruent

versations on the phone Irrelevant

atly in his closet Incongruent

is car keys Congruent

versations on the phone Irrelevant

atly in his closet Incongruent

is car keys Congruent

versations on the phone Irrelevant

atly in his closet Congruent

is car keys Incongruent

versations on the phone Irrelevant

egations were displayed on a red background. All other information

background.



Table 2

Descriptions used in Experiment 1

careful nosy�

boring responsible�

gossipy honest

humble� polite

egoistic� forgiving�

strong-minded� punctual

relaxed� miserly

sociable industrious

spontaneous worrying

adventurous cowardly�

curious self-confident

clever tidy

Note. Descriptions flagged by � were excluded from the analyses

since one of the behavior probes associated with them was phrased as a

negation.
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participant, and latencies three standard deviations or

more above the participant�s own mean (fewer than 2%

of the cases) were trimmed by being set to the partici-

pant�s mean plus three standard deviations.

Processing of the descriptions

The time participants took to process the descriptions

in the four encoding conditions appears in Fig. 1. A one-
way repeated-measures ANOVA indicated that the four

encoding conditions differed in processing time,

F ð3; 141Þ ¼ 20:34; p < :01. It may not be surprising

that the affirmations were processed faster than the se-

mantic (or double) negations (in both cases, p < :01),
since the semantic negations included an additional

word, namely, ‘‘no.’’ However, comparing affirmations

to external negations provides a clean test for the
amount of time negation requires, because the verbal

information was identical in the two conditions. The

results provide an unambiguous demonstration that

negations increase the complexity of processing, as

indicated by a prolonged processing time, F ð1; 47Þ ¼
33:74; p < :01. Finally, the time needed for processing

double negations was similar to that for semantic ne-

gations [1759 vs 1750 ms, F ð1; 47Þ < 1]. This makes it
unlikely that our participants attempted to transform

negations into affirmations by accessing meanings op-

posite to the core supposition. Such attempts would

have led to an increase in the complexity of processing
1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

Affirmation Semantic negation External negation Double negation

R
T

Fig. 1. Latency of description encoding.
of double negations compared to semantic negations.
This did not occur. It appears that when participants

discovered that the negation marker appeared in red

(i.e., when it was negated externally), they simply can-

celed both negations.

Latency of the congruency judgment

Participants were shown three sets of behavioral

probes. One set consisted of behaviors that were con-
gruent with the affirmations (and the double negations)

and incongruent with the negations� intended meanings.

The second set consisted of behaviors that were incon-

gruent with the affirmations and congruent with the

negations. The third set consisted of behaviors irrelevant

to the descriptions. Since our main analysis compares

the time needed to process the first two sets, it was

critical to equate them for ease of reading. We utilized
the baseline condition for this purpose.

Baseline participants were shown the probes prior to

viewing the descriptions. Therefore, their processing of

the probes was not ‘‘contaminated’’ by congruency with

the description. The three sets differed quite a bit from

each other. Specifically, the first set took 125 ms longer

to read than the second set, and the second set took 622

ms longer than the third set. The raw latencies in the
analyses reported below were adjusted to reflect these

differences. To do so, we computed the time baseline

respondents took to read each of the probes. These were

subtracted from the time experimental respondents took

to decide whether or not the probes were congruent with

the descriptions. Thus, the adjusted latencies correct for

differences between the probes in ease of reading.

For each of the four types of descriptions we com-
puted a facilitation score by subtracting the time needed

to process the congruent probes from the time needed to

process the incongruent ones (after adjusting for base-

line differences). Facilitation scores are based only on

trials in which the judgment responses were correct.

Positive facilitation scores indicate that message-con-

gruent probes gave rise to faster congruency judgments

than message-incongruent probes.1 Fig. 2 presents the
adjusted latency of congruency judgments, as well as the

means of the facilitation scores computed in the four

types of descriptions.

The figure indicates that affirmations led to a strong

facilitation effect, (F ð1; 47Þ ¼ 11:76; p < :01), so that, in

line with past research, congruent probes elicited faster

responses than incongruent ones. The same effect ap-

peared with the double negations; congruent probes
gave rise to judgments that were faster by about 600 ms,

(F ð1; 47Þ ¼ 24:59; p < :01).
1 We emphasize that we refer to facilitation in a relative sense, that

is, as an advantage in processing congruent probes relative to

incongruent ones. Our design does not allow for inferences about the

magnitude of the absolute facilitation in processing the probes.



Fig. 2. Adjusted latency of judgments. Note. Adjusted judgment la-

tencies are computed by subtracting reading time (baseline) from

judgment time. Facilitation is computed as the latency of judgments

involving incongruent probes minus the latency of judgments involving

congruent probes.
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Fig. 2 also shows that after descriptions were negated,

either semantically or externally, judgments involving

incongruent probes were significantly faster than those

involving congruent ones, F ð1; 47Þ ¼ 8:29; p < :01, in
line with the predictions of the schema-plus-tag model.

In order to compare the magnitude of facilitation in the

different conditions, a series of two-way ANOVAs (type

of probe [congruent vs incongruent] and type of de-
scription), comparing affirmations to the other three

types of description, were performed. As Fig. 2 indi-

cates, the extent of facilitation was similar in affirma-

tions and double negations (F ð1; 46Þ ¼ 0:81; p ¼ :37),
and also in semantic and external negation

(F ð1; 46Þ ¼ 0:36; p ¼ :55). Importantly, facilitation

differed significantly between responses to affirmations

and semantic negations (F ð1; 46Þ ¼ 14:14; p < :01), as
well as between affirmations and external negations,

(F ð1; 46Þ ¼ 21:23; p < :01).

Accuracy of congruency judgment

For each participant we computed the response ac-

curacy in each of the combinations created by the types

of behavior (congruent, incongruent, and irrelevant) and

the encoding of the description (affirmation, semantic
negation, external negation, and double negation).

Overall, judgments were highly accurate: 90% for con-

gruent probes, 91% for incongruent probes, and 92% for

irrelevant probes. The accuracy of the judgments in-

volving congruent or incongruent probes depended on

the type of message. Congruent probes were identified

more accurately than incongruent ones when the

descriptions were phrased as affirmations or double
negations. Congruent probes were identified less accu-

rately than incongruent ones when the descriptions were

phrased as an external or a semantic negation. An

analysis of planned contrasts shows that the difference in

accuracy for congruent and incongruent behaviors was

similar for affirmations and double negations, F < 1, as

well as for semantic and external negation, F < 1.

However, these two sets were significantly different from
each other, F ð1; 47Þ ¼ 62:08; p < :01.
The similarity of the patterns of accuracy and latency
suggests that the difference between slow and fast con-

gruency judgments does not reflect a speed-accuracy

tradeoff. Differences in judgment latency would be less

interesting if they reflected a tendency to invest more

effort in some trials and less in others. Such a tendency

would be indicated if fast judgments occurred when

participants made many mistakes and slow judgments

when mistakes were rare. This, however, did not
happen.

Discussion

Experiment 1 has four main findings: First, pro-

cessing negations is more complex than processing af-

firmations. This is indicated most clearly by comparing

the time needed to process the affirmations and the
external negations. Second, whereas affirmations (and

double negations) gave rise to positive facilitation

scores, negations gave rise to negative facilitation

scores. Importantly, the facilitation measure was based

only on trials in which participants gave correct judg-

ments. Thus, even in cases where participants under-

stood the intended meaning of the negation accurately,

they processed negation-incongruent probes faster than
negation-congruent probes. Third, we failed to find

differences between semantic and external negations in

the latency or the accuracy of the congruency judg-

ments. Finally, it appears that the different pattern of

activation for affirmations and negations does not

reflect a speed-accuracy tradeoff, since the pattern of

accuracy results was similar to that for judgment

latency.
The judgment latency results are consistent with the

predictions of the schema-plus-tag model. This model

also receives support from the similarity of the affir-

mations to the double negations, where participants

acted as if the presence of the red background served as

a signal to cancel the negations altogether, rather than

to access associations that are opposite to those accessed

by the semantic negation. However, these results might
also be explained by two other mechanisms, which we

now discuss.

First, although the baseline condition provides a way

to equate the congruent and incongruent sets of be-

havioral probes for ease of reading, it cannot equate the

two sets with respect to their strength of association

with the descriptions. Therefore, the judgment latency

results could also be interpreted by capitalizing on this
difference. To illustrate, it might be argued that crying is

more diagnostic of sadness than is smiling, and there-

fore, that crying is more strongly associated with being

sad or not being sad than is smiling. We believe that this

interpretation is unlikely in light of the following

analysis of the type of mistakes respondents made in

their judgments. Respondents could make two types of
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errors in responding to a probe: they could either in-
dicate that the probe was not relevant, or they could

choose the opposite response (e.g., respond ‘‘incongru-

ent’’ to congruent behaviors). If one behavior (e.g.,

smiling) is more weakly associated with the trait than

the other behavior (e.g., crying), then respondents

should differ in their propensity to make the two kinds

of errors. Specifically, in judging the probe that is more

weakly associated with the trait they should make more
mistakes involving selection of the ‘‘irrelevant’’ option

than mistakes involving selection of the opposite op-

tion. This prediction was not borne out by the data. We

shall discuss more evidence which is inconsistent with

this interpretation after describing the findings of Ex-

periment 2.

A second alternative explanation to the findings in-

volves response processes. It could be that when pro-
cessing negations participants were faster in responding

‘‘no’’ (i.e., ‘‘incongruent’’), because the presence of a

negation marker in the description speeded the ‘‘no’’

response option. Such an account attributes the effect to

the response stage rather than the encoding of the de-

scriptions. This alternative cannot be ruled out by the

findings of Experiment 1.

Experiment 2 attempts to gain more insight into the
encoding of negations and, at the same time, rule out the

response-bias account, by studying two kinds of de-

scriptions: bi-polar and uni-polar. A bi-polar descrip-

tion has a well-defined opposite construct which is easily

accessible, whereas a uni-polar description does not.

Since one can readily access an opposite construct when

processing a negation of a bi-polar description, such

processing is more likely to be consistent with the pre-
dictions of the fusion model, and therefore to depart

from the pattern we observed in Experiment 1. Nega-

tions of uni-polar descriptions, in contrast, should show

the pattern observed in Experiment 1, since they make it

difficult to access the opposite schema. Moreover, the

response-bias account is mute with respect to the nature

of the description because its prediction is attributed to

the correspondence between the presence of both a ne-
gation in the message and a negation as a response

option. It therefore makes the same predictions for ne-

gations involving uni-polar and bi-polar descriptors.

Hence, differences between bi-polar and uni-polar de-

scriptions in their patterns of activation will suggest (1)

that the impact of negated messages in our study in-

volves the encoding stage and (2) that the two processing

models—schema-plus-tag and fusion—co-exist and that
their dominance depends on the existence of a readily

available alternative schema during encoding. When

receivers have a schema to accommodate the meaning of

the negation as a whole, the negation should be encoded

in line with the fusion model. However, the absence of

such a schema should lead to processing according to

the schema-plus-tag model.
Experiment 2 attempts to eliminate another poten-
tial mechanism that might have reinforced the encod-

ing of negations in line with the predictions of the

schema-plus-tag model. All participants in Experiment

1 were exposed to double negations. Perhaps the

dominance of the schema-plus-tag model in Experi-

ment 1 stems from the inclusion of this type of nega-

tion. To illustrate, assume that one is informed that ‘‘it

is incorrect that Tom is not guilty’’ (i.e., ‘‘Tom is not
guilty’’ presented in red). The use of the fusion model

in such a case is confusing because it is unclear what

the core supposition is and which associations should

be activated. Thus, participants in Experiment 1 may

have been forced to handle double negations by can-

celing both negations. This, in turn, may have under-

mined the use of the fusion model even in cases of

single negations. To rule out this possibility, partici-
pants in Experiment 2 were not presented with double

negations.
Experiment 2

The design and procedure of Experiment 2 are

similar to those of Experiment 1, with several impor-
tant differences. First, the descriptions used in Experi-

ment 1 were not chosen systematically on the basis of

the uni-polar/ bi-polar distinction. Therefore, some of

them were uni-polar, some bi-polar, and the others

neither clearly uni-polar nor clearly bi-polar. In Ex-

periment 2 we selected descriptions that were clearly

either uni-polar or bi-polar (see below). Second,

whereas participants in Experiment 1 received de-
scriptions expressed as affirmation, semantic, external,

and double negation (a four-level within-participant

factor), participants in Experiment 2 received descrip-

tions expressed as affirmation and either semantic or

external negation. Thus, although semantic and exter-

nal negations did not give rise to significant differences

in Experiment 1, they are included in Experiment 2,

but as a between-subjects factor. Third, half the par-
ticipants in Experiment 2 were instructed explicitly that

we are using negation ‘‘to mean that the opposite of

the negation is true.’’ The remaining participants were

not told how to interpret the negations. This allows us

to compare the normal, unconstrained, understanding

of negation to the more specific interpretation of ne-

gation as opposite. This is important because it is quite

possible that in everyday communication both senders
and receivers attach a special meaning to a character-

istic of a person that is described using a negation.

Such a meaning might be different from either the af-

firmative or the opposite formats of that characteristic

(Colston, 1999). For example, by choosing to say that

‘‘Tom is not a stupid man’’ the sender may warn the

receiver not to underestimate Tom, who is not the



Table 3

Uni-polar and bi-polar descriptions used in Experiment 2

Uni-polar descriptions Bi-polar descriptions

Creative Industrious/lazy

Adventurous Tidy/messy

Moral Optimistic/pessimistic

Self-confident Rich/poor

Talented Warm/cold

Efficient Arrogant/humble

Charismatic Miserly/generous

Tolerant Brave/cowardly

Responsible Clever/stupid

Trustworthy Strong/weak

Noisy Autonomous/dependent

Romantic Active/passive
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smartest person but at the same time is not as stupid as
one may think.2

After subjects received the descriptions and behav-

ioral probes, as in Experiment 1, they were given a filler

task to do for 5 min. They were then given a memory

test. We wanted to see whether they would remember

the negations correctly in form and meaning, whether

they would transform them into affirmations so that

they would remember their meaning correctly (but not
their form), as the fusion model would predict, or

whether they would remember their meaning incorrectly

because they lost the negation marker (as the schema-

plus-tag model would predict).

Method

Participants

Two hundred and twenty-four students participated

in the experiment proper and an additional 32 partici-

pants participated in the baseline condition. Participants

were assigned randomly to the eight experimental con-

ditions. They were paid the equivalent of $3 for their

participation.

Design

The experiment included three between-subjects fac-

tors: type of descriptions (uni-polar vs bi-polar); type of

negation (semantic vs external); and meaning imposed

on negation (opposite vs unconstrained).

Stimuli construction

Pretest participants were given a list of single-word

descriptors denoting a trait characteristic (e.g., intelli-
gent, lazy, and secure). For each descriptor they were

instructed to write down the first word with an opposite

meaning that came to mind. Each pretest participant

saw a list of descriptors that did not include words

which were opposites of each other. Based on the pretest

results we selected 12 bi-polar pairs and 12 uni-polar

descriptions. Bi-polar pairs of descriptions (e.g., stupid/

smart) included descriptors that more than 80% of the
pretest participants had given as opposites of each other.

Uni-polar descriptors consisted of terms for which more

than 80% of the participants had either failed to think of

an opposite or had used a negation of descriptor (e.g.,

‘‘not adventurous’’ for ‘‘adventurous’’) as a word with

an opposite meaning. The list of descriptions appears in

Table 3 in translation from the Hebrew.

For each uni-polar or bi-polar description we con-
structed three behavioral probes, one congruent with it
2 Parenthetically, this may also explain why the participants in

Experiment 1, who were not constrained in their interpretation of

negation, did not show facilitation of negation-congruent associations.

If this interpretation is correct, we should find different patterns of

facilitation in the constrained and the unconstrained conditions.
and incongruent with its negation, one incongruent with

the description and congruent with its negation, and a

third that was unrelated to either the description or its

negation. Since the bi-polar descriptions were actually

opposite pairs on the same dimension (i.e., tidy/messy),

the same behavioral probe was congruent with the af-

firmative description and incongruent with its negation.

Moreover, it was also incongruent with the opposite
term but congruent with its negation. For example,

‘‘Tom�s clothes are folded neatly in his closet’’ is a

congruent probe for both ‘‘tidy’’ and ‘‘not messy,’’ while

it is incongruent for ‘‘not tidy’’ and ‘‘messy.’’ The cor-

respondence between the probes and the descriptions

was verified in a second pretest.

Procedure

The procedure was identical to that of Experiment 1

except for the following changes. Half the participants

were instructed that negation means that the opposite of

the negated information is true. Specifically, these par-

ticipants were told, ‘‘Descriptions in which the word

�not� precedes the characteristic are descriptions in which

the opposite of the characteristic is correct. For exam-
ple, the description �Tom is not a loner� means that Tom

is a sociable person.’’ We call this condition opposite

meaning. The remaining participants were not given

specific instructions regarding the meaning of the ne-

gation: ‘‘Some of the information that is given to us

regarding a specific person may be in an affirmative

format (e.g., �Tom is a loner�) and some may be in a

negative format (e.g., �Tom is not a loner�). The exper-
iment explores how people process information ex-

pressed in an affirmative or a negative format.

Therefore, some of the descriptions will appear in a

negative format— that is, the word �no� will appear.’’ We

call this condition the unconstrained meaning condition.

The judgment phase consisted of 43 trials. On 36 of

these trials participants were shown either uni-polar or

bi-polar descriptions (12 descriptions� 3 probes) and on
7 trials participants were shown other descriptors, called



Fig. 3. Adjusted judgment latencies. Note. Adjusted judgment latencies

are computed by subtracting reading time (baseline) from judgment

time. Facilitation is computed as the latency of judgments involving

incongruent probes minus the latency of judgments involving con-

gruent probes.
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fillers. The trials were separated into six blocks. The first
block started with two filler trials and each of the other

five blocks started with one filler trial. Participants could

rest for as long as they wanted between blocks.

We employed several counter-balancing procedures,

similar to those used in Experiment 1. Each participant

saw each description expressed as either an affirmation

or a negation. Half the participants saw semantic ne-

gations. The remaining saw external negations (negation
signaled by a red background). Each of the descriptions

appeared three times, once in the first two blocks, once

in the middle blocks, and once in the last two blocks. It

was followed by either a congruent probe, an incon-

gruent probe, or an unrelated probe. Each of the blocks

included three affirmations and three negations. Under

these constraints, the assignment of the participants to

type of negation condition (semantically or externally),
type of description (uni-polar or bipolar), and negation

meaning (opposite or unconstrained) as well as the

within-block order were varied randomly among the

participants.

Memory task

Following the judgment phase, subjects were given a

5-min filler task. They were given five different strings of
letters and asked to generate as many words as they

could from each string. Then they were presented with a

surprise memory test. For each of the 12 experimental

sets, participants were given the name of the protagonist

together with the congruent and incongruent behavioral

probes. They were asked to write down the description

as it had been presented to them.

Baseline condition

Thirty-two participants were run in the baseline

condition, which was identical in procedure to the ex-

periment, except that probes were presented prior to the

trait descriptions.

Results

Data preparation

As our main prediction involves judgment latency, we

eliminated from the analyses the results of 18 partici-

pants who made more than three errors in classifying

either the 12 congruent or the 12 incongruent probes

following descriptions expressed as negations, and one

participant who made more than three errors following

descriptions expressed as affirmations. Two additional
participants were eliminated because the post-experi-

mental debriefing revealed that they had misunderstood

the instructions. Thus, altogether, the responses of 21 of

the 224 participants were eliminated from the analyses.

As in Experiment 1, response latencies were standard-

ized within participants and latencies that were three

standard deviations or more above the participant�s own
mean (fewer than 2% of the cases) were trimmed by
being set to the participant�s mean plus 3 SD.

Processing of the descriptions

Participants responded faster to affirmations than to

negations, F ð1; 195Þ ¼ 214:73; p < :01. The difference

between the time needed to comprehend affirmations

and negations was less for external negations than for

semantic negation, F ð1; 195Þ ¼ 4:98; p < :03. Still, even
when the negations and affirmations contained the same

number of words (the case of external negations), affir-

mations were processed significantly faster, F ð1; 96Þ ¼
86:77; p < :01. There were no main effects or interac-

tions involving the type of description (uni-polar vs

bi-polar) or the meaning of the negation (opposite vs

unconstrained).

Latency of the congruency judgment

As in Experiment 1, we computed facilitation scores

by subtracting the judgment latency of the congruent

probes from the judgment latency of the incongruent

probes. This was done after we had adjusted for baseline

differences between the different sets of probes for each

type of description: bi-polar and uni-polar. Facilitation

scores are based only on trials in which participants
responded correctly to the congruency judgments.

Our main concern was comparing the relative facili-

tation produced by uni-polar and bi-polar descriptions.

We hypothesized that since negations of uni-polar de-

scriptions cannot be encoded within an opposite schema

(since such a schema does not exist), they should give

rise to negative facilitation scores. In contrast, as bi-

polar negations can be encoded within the opposite
schema, they should be associated with positive facili-

tation scores.

Fig. 3 displays the adjusted latency of congruency

judgments, as well as the means of the facilitation scores

computed as a function of the type of description (uni-

polar vs bi-polar) and its formulation (affirmation vs

negation). It shows that judgments involving the bi-po-

lar descriptions showed positive facilitation for affir-
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mations as well as negations. In contrast, the pattern of
facilitation of uni-polar descriptions was similar to that

observed in Experiment 1, namely, positive facilitation

for affirmations and negative facilitation for negations.

To examine these patterns formally, the facilitation

scores were analyzed in a four-way mixed-model AN-

OVA, with type of description (uni-polar vs bi-polar),

type of negation (semantic vs external), and meaning of

negation (opposite vs unconstrained) as between-par-
ticipants factors and formulation of description (affir-

mation vs negation) as a within-participant factor.

Judgments of congruent probes following bi-polar

descriptions were faster than judgments of incongruent

probes (positive facilitation scores), F ð1; 105Þ ¼ 15:96;
p < :01. Importantly, the magnitude of facilitation was

similar for affirmations and negations, F ð1; 105Þ ¼ 0:26;
p ¼ :60, suggesting that receivers encoded the bi-polar
descriptions by using the schema that was congruent

with the intended meaning, even when the schema was

incongruent with the core of the description. Moreover,

the extent of facilitation did not differ between the un-

constrained and the opposite meaning condition,

F ð1; 105Þ ¼ 0:73; p ¼ :40, suggesting tentatively that

participants interpreted the negation as opposite whe-

ther or not they were explicitly instructed to do so.
In sharp contrast, the pattern of facilitation scores

associated with the judgments of uni-polar descriptions

revealed a significant difference between facilitation

produced by descriptions expressed as affirmations and

those expressed as negations, F ð1; 90Þ ¼ 19:74; p < :01,
similar to the pattern observed in Experiment 1. The

dissimilarity of the patterns associated with uni-polar

and bi-polar descriptions is readily seen in a highly
significant triple interaction, F ð1; 195Þ ¼ 14:73; p < :01.
This triple interaction is inconsistent with the suggestion

that the effect reflects a response-level facilitation, since

this suggestion attributes the effect to the response stage

and is therefore mute with respect to the type of de-

scription. Finally, the main effects and interactions in-

volving type of negation (semantic vs external) and

meaning of negation (opposite vs unconstrained) failed
to reach significance.3
3 We also recoded the descriptions used in Experiment 1 according

to the classification criteria used to select descriptions in Experiment 2.

It was found that of the 16 descriptions, four were uni-polar, three

were bi-polar, and the remaining descriptors could not be classified to

either category. The facilitation pattern found for these two categories

was similar to the one reported for all 16 descriptions in Experiment 1.

Thus, there was no significant difference between the uni-polar and bi-

polar descriptions. This should be considered, however, in light of the

small number of uni-polar and bi-polar traits, as well as the design

differences between Experiments 1 and 2. In contrast to Experiment 2,

where the type of description was a between-subject factor, Experiment

1 utilized a within-subject design, making it more likely that the

processing the two types of descriptors influenced each other.
Accuracy of congruency judgment

Overall, judgments were highly accurate: 94% of the

judgments involving congruent probes and 95% of the

judgments involving either incongruent or unrelated

probes were answered correctly. For each participant we

computed the proportion of judgments in which he or

she responded accurately in each combination of type of

probe (congruent vs incongruent) and formulation of the

description (affirmation vs negation). An analysis of the
accuracy scores revealed that, as with judgment latencies,

congruent probes were identified more accurately than

incongruent probes when the descriptions were phrased

as affirmations. In contrast, congruent probes were

identified less accurately than incongruent ones when the

descriptions were phrased as negations. This interaction

between the type of expression (affirmative/negative) and

type of probe (congruent/incongruent) was significant
F ð1; 195Þ ¼ 8:69; p < :01. The only other significant ef-

fect was an interaction between the type of description

(bi-polar/uni-polar) and type of negation (semantic vs

external), F ð1; 195Þ ¼ 5:36; p < :02. It indicates that for
external negations judgment accuracy associated with bi-

polar and uni-polar descriptions was similar (92.8% vs

93.2%, F ð1; 96Þ ¼ 0:07), whereas for semantic negations

the accuracy for the bi-polar descriptions was higher
than that for the uni-polar descriptions (95% vs 92%,

F ð1; 99Þ ¼ 10:71; p < :01). We return to this effect

below, in the analysis of memory.

Memory of the descriptions

An analysis of the latency of judgments indicates that

bi-polar and uni-polar negations elicited different reac-

tions to the behavioral probes. The results are consistent
with the suggestion that when a negation has a clear

opposite (bi-polar negation), the opposite schema is

activated and used to interpret the negation. In contrast,

when there is no well-defined opposite (uni-polar nega-

tion), the negation is encoded within the schema of the

core supposition together with a negation tag. The for-

mer is consistent with the fusion model, the latter with

the schema-plus-tag model. If this interpretation of the
finding is correct, then the mistakes people make in at-

tempting to remember uni-polar and bi-polar negations

should differ. Specifically, this analysis implies that,

since people encode bi-polar negations with the aid of an

opposite schema, they should remember it as such.

Thus, for example, the description ‘‘Jim is not warm’’

might be encoded and remembered as ‘‘Jim is cold.’’

Although this is not the exact form in which the original
description appeared, such a memory preserves the

original meaning of the description. Interestingly, re-

ceivers might also remember that the description in-

volved a negation. In this case they might mistakenly

remember ‘‘Jim is not cold.’’

Uni-polar negations, in contrast, are hypothesized to

be encoded according to the schema-plus-tag model,
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namely, as core plus negation marker. This allows for
the dissociation of the negation marker from the core.

As a result, the negation might be remembered mistak-

enly as the core. For example, the description ‘‘Jim is

not responsible’’ might be remembered as ‘‘Jim is re-

sponsible.’’ Thus, our analysis suggests that memory

errors which reflect the loss of the negation tag would be

more likely for the uni-polar negations than for bi-polar

ones.
At the end of the experiment the participants were

reminded of each original description through congru-

ent and incongruent behavioral probes. They were asked

to write down the original description. We coded their

cued recall according to whether or not it preserved the

original meaning and whether it was phrased as affir-

mation or negation. The recall protocols were coded by

two judges, who were blind to how the original de-
scription had been phrased (affirmation or negation).

Inter-judge agreement was high (97.4%), and differences

were resolved by discussion with a third judge. Table 4

presents the proportion of cases in each of the four

categories (meaning preserved/lost� recalled as affir-

mation/negation).

Since participants were given rich retrieval cues, their

recall of descriptions that were phrased affirmatively was
very good. When the original description was originally

formulated as an affirmation, respondents recalled its

meaning correctly in 91% of the cases when it was bi-

polar and 93% when it was uni-polar (see Table 4). Not

surprisingly, none of the uni-polar affirmations was re-

membered as a negation of the opposite, whereas 1% of

the bi-polar affirmations were so remembered. This

difference is consistent with the construction of the
stimuli, since uni-polar descriptions did not have well-

defined opposites.

The bottom part of Table 4 shows the recall of de-

scriptions that had been formulated originally as nega-

tions. There are several noteworthy trends. First, using a
Table 4

Memory performance (Experiment 2)

Recalled as

Affirmation

(meaning preserved)

Ne

(me

Affirmation

Warm No

Examples of original description

Bi-polar (e.g., ‘‘warm’’) 89% (571) 1%

Uni-polar (e.g., ‘‘responsible’’) 93% (465) 0

Negations

Cold (translation) No

Examples of original description

Bi-polar (e.g., ‘‘not warm’’) 13% (85) 70%

Uni-polar (e.g., ‘‘not responsible’’) 0 62%
gist criterion for accuracy, participants were more ac-
curate in remembering the meaning of bi-polar nega-

tions (83%¼ 70%+13%) than uni-polar negations

(62%). Second, the memory errors were markedly dif-

ferent for the two types of negation. Whereas uni-polar

negations led to loss of the negation marker (38%) but

not errors of translation, bi-polar negations were asso-

ciated with both types of errors (14% loss of the nega-

tion marker and 3% translation errors).
For each participant we computed the proportion of

cases where a dissociation error (reporting the core

supposition while losing the negation marker) was

made. These proportions were analyzed in a three-way

ANOVA, with type of description (uni-polar vs bi-po-

lar), type of negation (semantic vs external), and

meaning of negation (opposite vs unconstrained) as

between-participants factors. The analysis revealed that
the negation tag was more likely to be lost during recall

for uni-polar negations than for bi-polar negations,

F ð1; 199Þ ¼ 43:73; p < :01. The magnitude of this dif-

ference was, however, influenced by the type of nega-

tion, as indicated by an interaction between type of

description and type of negation, F ð1; 199Þ ¼ 15:04;
p < :01. The difference between bi-polar and uni-polar

negations was stronger for semantic negations
(Mbipolar ¼ 9:7% vs Muni-polar ¼ 45:3%) than for external

negations (Mbipolar ¼ 19:1% vs Muni-polar ¼ 30%). None

of the other effects or interactions reached an acceptable

level of significance (all p’s > :15).

Discussion

Experiment 2 suggests that the tendency of a negation
to spontaneously activate incongruent associations more

than congruent associations (the negative facilitation)

depends on the type of information being negated.

Whereas judgments involving negations of uni-polar

descriptions showed negative facilitation, those involv-
gation

aning preserved)

Affirmation

(meaning lost)

Negation

(meaning lost)

t cold Cold Not warm

(9) 1% (9) 8% (51)

0 6% (31)

t warm Warm (dissociation) Not cold

(442) 14% (90) 3% (17)

(304) 38% (184) 0
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ing bi-polar descriptions showed positive facilitation.
This occurred even though the judgments involving af-

firmations of either uni-polar or bi-polar descriptions

showed positive facilitation. We interpret this to mean

that messages that were phrased affirmatively elicited

associations congruent with them regardless of the type

of description. However, the type of association struc-

ture activated by messages phrased as negations de-

pended on the type of description—congruent
associations were more strongly activated than incon-

gruent associations following negated bipolar descrip-

tions and incongruent associations were more strongly

activated than congruent associations following negated

uni-polar descriptions. We believe that the patterns of

judgment latency and judgment accuracy are consistent

with the suggestion that the negations of the uni-polar

descriptions were encoded using the schema-plus-tag
model, whereas the negations of the bi-polar descrip-

tions were encoded using the fusion model. This dis-

tinction is further supported by the nature of the

memory mistakes. In particular, negations involving

uni-polar descriptions were more likely to lose the ne-

gation tag and hence the participants� memory of them

lost the intended meaning.

Overall, semantic and external negations elicited
similar effects in Experiments 1 and 2. Still, both accu-

racy and memory measures in Experiment 2 reveal that

the differences between bi-polar and uni-polar descrip-

tions were significantly greater in semantic negations

than in external ones. This state of affairs prompts us to

be cautious in proposing processing differences between

semantic and external negations. One potential differ-

ence between external and semantic negations in the
present study is that the former might require more ef-

fortful processing. That is, whereas receivers might have

built-in structures for negation when the signal for it is

semantic, they may have to use a more controlled pro-

cess to translate the external signal into its meaning,

especially since the external signal was novel—the color

red. This post hoc analysis helps explain why the highest

rate of dissociation of the negation marker from the
description, as reflected in erroneous congruency judg-

ments and faulty memory, occurred with the semantic

negation of uni-polar descriptions. In this case respon-

dents were least likely to elaborate on the description by

considering its opposite. It should be noted, however,

that the outcome of external negations might depend

heavily on the nature of the signal. For example,

whereas the color red may require special effort to be
instantiated as a signal for negation, the face of an

deceptive source might have built-in structure that

can allow it to be utilized quickly (Cosmides & Toby,

1992).

The difference between semantic and external nega-

tions is further demonstrated by considering the pro-

cessing of irony. Gibbs (1986) suggests that in certain
circumstances an ironic statement (e.g.,‘‘You are a big
help’’) is read significantly faster than its non-ironic

counterpart (e.g.,‘‘You are not helping me’’). Yet, as

Giora (1995) noted, processing an ironic statement takes

longer than processing the same statement when used in

its literal sense. Hence, it seems that a message that is

phrased affirmatively is easier to process than a message

that is negated externally (irony in this case), which may

suggest that understanding irony requires processing the
literal meaning and then negating it. Moreover, it ap-

pears that, in the case of irony, processing the external

negation is faster than processing semantic negation.

However, irony is not irony if it is not immediately

understood as such. Hence, it might be that with irony

the alternative opposite schema clearly exists, while

translating the irony into semantic negation reduces the

accessibility of this alternative schema. It would be in-
teresting to explore whether long-term memory for iro-

nic statements corresponds to the intended meaning (the

fusion model) or its opposite (as the schema-plus-tag

model predicts), and whether memory mistakes differ as

a function of the readiness with which the opposite co-

mes to mind.
General discussion

Summary

Our study explored the consequences of processing

negations. Experiment 1 showed that descriptions

phrased as affirmations facilitated processing of behav-

ioral probes that were congruent with their meaning as
compared to probes that were incongruent. In contrast,

descriptions phrased as negations facilitated processing

of incongruent probes as compared to congruent ones.

Experiment 2 demonstrated that this effect was limited

to uni-polar descriptions. When negations had a well-

defined and readily accessible opposite (i.e., bi-polar

negations), then, as with affirmations, they facilitated

the processing of congruent probes as compared to in-
congruent ones.

Moreover, the memory results in Experiment 2 indi-

cated that, whereas memory for affirmations involving

bi-polar traits was similar to that for affirmations in-

volving uni-polar traits, memory for negations involving

the two types of traits showed different types of mis-

takes. Mistakes of dissociation were more prevalent in

the memory reports of the uni-polar traits (e.g., re-
membering ‘‘not responsible’’ as ‘‘responsible’’) than in

the memory of the bi-polar traits (e.g., remembering

‘‘not smart’’ as ‘‘smart’’; see Table 4). Dissociating the

negation marker from the core trait is a type of mistake

that would be predicted by the schema-plus-tag model

but is not likely according to the fusion model. The

fusion model predicts mistakes of expression instead,
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such as translating a negated trait into its affirmative
format. Indeed, this type of mistake appeared for the

negations of bi-polar descriptions (e.g.,‘‘not warm’’ was

remembered as ‘‘not cold’’) but was absent in the case of

uni-polar negations.

Taken together, the pattern of the judgment latency,

memory results, and judgment mistakes are consistent

with our suggestion that the phrasing of the description

(affirmative vs negative) and the nature of the descrip-
tion (with or without a readily available opposite sche-

ma) determine the impact of a negated message. The

overall pattern of data is inconsistent with two alterna-

tive mechanisms we discussed earlier, the one which

attributed the effect to an artifact in the construction of

the behavior probes, and the other which attributed it to

response-level facilitation. The similarity of responses in

the constrained and unconstrained conditions in Ex-
periment 2 are inconsistent with a third alternative ex-

planation that has to do with the interpretation of

negations in the interaction. Consequently, we believe

that our findings demonstrate that the existence of a

schema that accommodates the meaning of the original

negation is critical in determining how a negation will be

encoded. When such schema is not readily available,

processing a negated message facilitates negation–in-
congruent associations, in line with predictions of the

schema-plus-tag model. When receivers do have such a

schema, inferences that are congruent with the intended

meaning are facilitated for negations and affirmations

alike.

The associative structure activated in processing negation

Comparing our findings with those reported by

MacDonald and Just (1989) may shed light on the ac-

tivation produced by uni-polar negations. MacDonald

and Just compared the activation level of a noun in an

affirmative phrasing (e.g., bread) to its activation level

when it was negated (e.g., no bread). They found that in

the latter case, the activation was weaker. We compared

the activation of probes that were congruent with a core
trait to the activation of probes congruent with a ne-

gated trait. Taken together, the two studies suggest that,

while a negation may decrease the activation level of a

core compared to its activation without negation,4 it still

activates the core to a level higher than that of the

concept with the meaning of the negated core trait (the

opposite) when the negated information is of a uni-polar

type. This conclusion is supported by MacDonald and
Just�s (1989) finding that there was no decrease in the

response time to the associates of the negated noun (e.g.,
4 This effect was found in our study as well. Judgments of probes

which were congruent with an affirmative description took less time

than judgments of same probes when they were incongruent with a

negated description; see Figs. 2 and 3.
butter). Note that negating a noun (‘‘no bread’’) in-
volves an expression of the non-existence of an object,

and hence, by definition, there is no opposite alternative.

In this respect it is similar to uni-polar negation.

Therefore, speculatively, comparing the incongruent

associates of a negated core (e.g., ‘‘butter’’ in the case of

‘‘no bread’’) to its congruent associates (e.g., ‘‘hunger’’

in the case of ‘‘no bread’’) would have shown a higher

activation level for the former.
This analysis has implications for the impact of

communications phrased affirmatively or negatively.

Affirmation tends to activate the core of the message

with its associations (e.g., the assertion ‘‘John is inno-

cent’’ activates associations of innocence during com-

prehension). It will be remembered consistently in the

long term, regardless of the type of concept. When a

concept is negated, however, activation varies as a
function of the existence of an alternative opposite

schema that can capture the meaning of the negation. If

such a schema exists, then the effect of negation is sim-

ilar to that of affirmation. If, however, there is no readily

available schema with an opposite meaning, a boomer-

ang effect might occur. In this case, during comprehen-

sion one may activate associations that are opposite to

the intended meaning of the negation, so that in the long
run receivers of the negated message information might

remember the message as if it had not been negated (e.g.,

‘‘John did not harass the secretary’’ will activate asso-

ciations of harassment and John might be remembered

as the one who did harass the secretary).

Next, we discuss several important theoretical as well

as practical implications for understanding linguistic

negations, as well as self-generated negations resulting
from communication and life circumstances.

Prevalence of uni-polar negations

Let us start by noting that in constructing the stim-

ulus material we found that it was appreciably easier to

generate bi-polar than uni-polar descriptions. However,

we believe that this asymmetry reflects our use of traits
as descriptions. In the general case, we often negate

characteristics that do not lie on a continuum and have

no unique opposite. Thus, many statements which deny

a particular act or event cannot be phrased affirmatively.

For example, consider the statement ‘‘I did not have

sexual relations with that woman.’’ What could be an

affirmative form of this statement? We believe that there

is no well-defined opposite, and so such negations
function like the uni-polar negations in our study and

are encoded in line with the schema-plus-tag model. As a

result, such statements may well activate associations

opposite to their intended meaning and thus reinforce

what they intend to deny.

Wegner, Wenzlaff, Kerker, and Beattie (1981) have

shown that headlines phrased as questions (e.g., ‘‘Is Bob
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Talbert linked with Mafia?’’) created impressions as
negative as those induced by the affirmatively phrased

headlines (‘‘Bob Talbert linked with Mafia’’). This

finding could be attributed to two general mechanisms.

On the one hand, readers might think that the question

format is only a guise used to avoid libel charges, with

the journalists writing what they actually believe, but

presenting it in a question format. On the other hand,

readers may spontaneously activate inferences associ-
ated with the core of the question, making this core

appear more valid (see also Begg, Anas, & Farinacci

(1992) for the relationship between frequency of expo-

sure and perception of truth). Based on our findings, it is

quite possible that even when a headline is phrased as an

explicit negation (i.e., ‘‘Bob Talbert not linked with

Mafia’’), it would lead readers to associate Bob with the

Mafia and, in the long run, to remember him as part of
that organization. Indeed, Wegner et al. (1981) reported

that, although the impact of negated headlines was not

significantly different from the control headlines that

were neutral assertions (‘‘George Armsrtrong arrives in

city’’), it was also not significantly different from the

impact of headlines aimed at providing incriminating

evidence. This led Wegner et al. to conclude that ‘‘In

certain extreme cases, the denial of criminality might
itself prove incriminating’’ (p. 825).

Can people counter the biases involved in processing

uni-polar negations? Comparing the processing of uni-

polar and bi-polar negations suggests a way of pro-

tecting oneself against the potential bias of uni-polar

negation. One has to think about an alternative schema,

a counter-scenario, that can embody the negation. Ra-

ther than representing the uni-polar negation as
hnot(X)i one should look for a context in which not-X is

positively characterized, namely, about what X is. This

implies that in the course of a trial it would be less ef-

fective for the defense to argue that the evidence is in-

valid than to argue that it is part of a conspiracy against

the defendant. ‘‘Not guilty’’ in the former case becomes

‘‘innocent’’ in the latter case.

This line of reasoning highlights the importance of
political-correctness policies in combating stereotypes.

A stereotype embodies a set of interconnected beliefs

that are linked to a group-designation attribute. The

interconnectedness, together with the causal relation-

ships imposed on the beliefs (Anderson & Sedikides,

1991), provide a high degree of redundancy that makes

the stereotype strongly immune to change (Schul &

Zukier, 1999). Specifically, attempts to negate a partic-
ular belief within the stereotype are likely to encounter

resistance because of the incongruence between the ne-

gated belief and the rest of the stereotypic structure. In

this sense, even a bi-polar attribute becomes uni-polar

because its counterpart can not emerge. This reasoning

suggests that it may not be enough to just say ‘‘no’’ to

stereotypes (Kawakami, Dovidio, Russin, Moll, &
Hermsen, 2000). Rather, an alternative schema needs to
be activated to replace the associative structure that

embodies the stereotype. Recategorization may do just

that.

Negation coding and message discounting

Our study found little difference between cases when

a message contained the word ‘‘not’’ (semantic negation)
and cases when the negation was signaled by a red

background (external negation). It is interesting to

consider other types of external negation, most impor-

tantly, negation due to processing messages from an

unreliable source. Like messages with a red background,

a message coming from a source known to be deceptive

is likely to lose its immediate impact. Indeed, the liter-

ature on the ‘‘sleeper effect’’ (Cook, Gruder, Hennigan,
& Flay, 1979; Mazursky & Schul, 1988; Pratkanis,

Greenwald, Leippe, & Baumgardner, 1988) shows that a

persuasive message attributed to an untrustworthy

source is completely discounted in the immediate judg-

ment condition. However, when the impact of such a

message is not measured immediately, the message is

dissociated from the source and discounting fails. We

speculate that when the message coming from a decep-
tive source can be interpreted within a well-defined

schema with an opposite meaning (as in the case of bi-

polar negations), a sleeper effect would be less likely to

occur. The effect is particularly likely when the message

and the source are encoded in a schema-plus-tag fash-

ion, allowing them to be dissociated at a later point in

time (Mazursky & Schul, 1988).

On a more general level, our analysis suggests that
manipulations which facilitate the generation of alter-

natives to the given message can protect receivers from

the adverse effect of unreliable sources. The early re-

search on immunization (McGuire, 1964), the more re-

cent research into the effect of suspicion on the

generation of inferences (Fein, McCloskey, & Tomlin-

son, 1997; Schul, Burnstein, & Bardi, 1996), and the

demonstration that a meta-cognitive strategy can pre-
vent the intrusions of false suggestions (Strack & Bless,

1994) are consistent with this suggestion.

A different implication of this analysis has to do with

success in discounting. There is abundant evidence

showing that integrative encoding impairs discounting.

Discounting is more successful when receivers are pre-

vented from elaborating on the message than when they

are not prevented from doing so (Fleming & Arrowood,
1979; Schul & Burnstein, 1985), and is less successful

when receivers are induced to encode the to-be-used and

to-be-ignored messages integratively (Anderson, Lep-

per, & Ross, 1980; Schul & Mazursky, 1990). Our

analysis suggests that this may depend on the way in-

dividuals interpret the instructions to discount a mes-

sage. Specifically, it might be important to distinguish
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between cases in which individuals are instructed to
disregard or ignore a particular message, and cases in

which the instructions to discount also provide infor-

mation which directly refutes one or more of the original

claims. The former case is analogous to uni-polar ne-

gations, the latter to bi-polar negations. In line with this

analogy, Schul and Mazursky (1990) showed that

whereas integrative encoding impairs successful dis-

counting in the former case, it facilitates it in the latter
case.

It is important to note that negation–incongruent

associations were spontaneously activated in our study

in spite of the fact that participants understood the

negation well and used it appropriately in their judg-

ments. Thus, our results are different from demon-

strations that show failure to discount invalid messages

or confusion of sources of information (Fiedler et al.,
1996; Hornby, 1974; Johnson, 1988; Johnson et al.,

1993; Johnson & Raye, 1981; Koehler, 1991; Loftus,

1979; Loftus & Palmer, 1974; Ross et al., 1975; Schul,

1993; Schul & Burnstein, 1985; Schul & Manzury,

1990; Schul & Mayo, 1999; Sellars, 1954; Strack &

Bless, 1994). In these cases erroneous judgments reflect

the use of inappropriate information (e.g., an invalid

message, or a message from an irrelevant source). Our
findings, in contrast, show that even in cases when

recipients consider only the appropriate message in-

formation, they may err in the long run, though not in

immediate judgments, as a result of the processing of

negations.

The quest for truth

Gilbert (1991; Gilbert, Tafarodi & Malone, 1993)

suggested that receivers initially tend to accept com-

munications as true and that critical thinking and the

appreciation that a message is false are achieved through

a more controlled operation only at later stages of

processing. Our study raises two questions regarding

this suggestion: first, whether automatic acceptance is

equally likely for affirmations and negations; second,
whether the type of negation matters. Although we be-

lieve that the type of negation does matter, we are un-

sure about the direction of the effect. On the one hand, it

could be that since bi-polar negations function like af-

firmations, in that they tend to activate inferences that

support their intended meaning, they should be initially

accepted. Uni-polar negations, in contrast, retain the

negation tag. This makes it more likely that receivers
will question the validity of the message in the early

stages of processing, in line with the ‘‘Cartesian’’ rather

than the ‘‘Spinozan’’ view (Gilbert, 1991). On the other

hand, one may argue that a negation is an alternative

way of communicating that the core is false. Accord-

ingly, one has to understand the core prior to modifying

it by the negation, in line with the schema-plus-tag
model (Gilbert et al., 1993). However, given that bi-
polar negations tend to be encoded as opposites, this

analysis suggests that the effect of the ‘‘Spinozan’’ model

of processing would be stronger for uni-polar negations.

Such conflicting predictions are left for future research

to test.

A caveat and final words on exploring negations

Before ending this discussion, a caveat is in order.
As we noted earlier, our study was run in Hebrew,

which has no prefixes like ‘‘dis-’’ or ‘‘un-,’’ or suffixes

to indicate the negation of a concept. It might be that

this strengthens the tendency of Hebrew speakers to

encode negations in line with the schema-plus-tag

predictions. The existence of structures that allows the

integration of an affirmative assertion and a negation

marker may enable people to attach rich associative
structures to negations. In such cases, people might

define themselves and others according to what they

are not rather than what they are. We believe that the

diverse pattern of activation found for affirmations and

negations which was moderated by the existence of an

readily available opposite schema is by no means lim-

ited to the linguistic level of interpretation alone. Ra-

ther, as our very brief discussion suggests, the existence
of alternative schema may influence how people cope

with suspicion, discount invalid information, correct

biases, and avoid stereotypes. Having an opposite

schema is a no-nonsense answer to having to nullify a

schema.
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