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Most bipolar models of affective processing in social psychology
assume that positive and negative valent processes are repre-
sented along a single continuum that ranges from very positive
to very negative. Recent research has raised the possibility,
however, that the motivational systems for positive/approach
and negative/defensive valent processing (positivity and nega-
tivity, respectively) are separable. In this article, the authors use
unipolar positivity, negativity, and ambivalence ratings and
bipolar valence, dominance, and arousal ratings of 472 slides
Jrom the International Affective Picture System to examine
several aspects of the bivariate model of evaluative space. Analy-
sis confirmed a positivity offset and negativity bias in the
activation functions of the valent systems as well as multiple
modes of evaluative activation (e.g., reciprocal, uncoupled po-
sitivity, uncoupled negativity). Together, these data suggest that
the bipolar structure of affective processes should be tested rather
than assumed.

The assumption that positive and negative valent proc-
esses are reciprocally related has long been a dominant
theme in psychological theory and methods. With nota-
ble exceptions (e.g., Bradburn, 1969), valent processes
have been represented along a whole bipolar continuum
that ranges from high positivity/low negativity to low
positivity/high negativity. Evaluative and valent process
have generally been assumed to fall along this contin-
uum, and increases in negativity have been linked to
concomitant decreases in positivity, and vice versa. The
manifestation of this assumption is seen, for example, in
the study of attitudes (Osgood, Suci, & Tannenbaum,
1957).
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Cacioppo and Berntson (1994) have described three
assumptions that justify the use of bipolar conceptualiza-
tions and measures in research on affect and attitudes.
These assumptions are that (a) an affective response is
a joint function of the positive and negative valent func-
tions activated by a given stimulus (principle of joint
activation), (b) positive and negative valent functions
generally have opposing effects on an affective response
(principle of antagonistic effects), and (c) positive and
negative valent functions are reciprecally controlled
(principle of reciprocal activation). Unless these three
assumptions are met, bipolar models or measures may
fail to provide a comprehensive depiction of the activa-
tion of positivity and negativity. Even though physical
constraints may restrict behavioral manifestations to bi-
valent actions (approach-withdrawal), early behavioral
theorists recognized that approach and withdrawal were
behavioral manifestations that could come from distin-
guishable motivational substrates (Miller, 1951, 1961).
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Conlflict theory was enriched by conceptualizing ap-
proach and withdrawal separately, investigating their
unique antecedents and consequences, and examining
the psychological constraints that led typically to the
reciprocal activation of approach and withdrawal tenden-
cies (Berntson, Boysen, & Cacioppo, 1993; Cacioppo,
Gardner, & Berntson, 1997; Lang, Bradley, & Cuthbert,
1992). Furthermore, contemporary theory and research
in fields ranging from psychobiology to social psychology
have benefited from conceptualizing positive (protective,/
appetitive) and negative (defensive/aversive) motiva-
tional substrates as being separable rather than as polar
opposites (see review by Cacioppo & Berntson, 1994).
The processes underlying the psychological states of
affect and attitudes may similarly benefit from expand-
ing the principle of reciprocal evaluative activation to
accommodate the distinguishable activation of positive
and negative evaluative processes; the investigation of
their unique antecedents, activation functions, and conse-
quences; and the examination of the psychological and
physiological constraints that produce specific modes of
evaluative activation.

We recently proposed an evolutionary model of evalu-
ative space in which a stimulus may vary in terms of the
strength of positive evaluative activation (i.e., positivity)
and the strength of negative evaluative activation (i.e.,
negativity) that it evokes (Cacioppo & Berntson, 1994;
Cacioppo et al., 1997). The model posits that positive
and negative evaluative processes may be distinguishable
(stochastically and functionally independent), are char-
acterized by distinct activation functions (positivity offset
and negativity bias principles), are related differentially
to ambivalence (corollary of ambivalence asymmetries),
have distinguishable antecedents (heteroscedacity prin-
ciple), and tend to gravitate from a bivariate toward a
bipolar structure when the underlying beliefs are the
target of deliberation or a guide for behavior (principle
of motivational certainty). In the present experiment, we
examined several aspects of the bivariate model of evalu-
ative space.

It is important to emphasize that recognition of the
separability of positive and negative motivational sub-
strates does not deny that the two functions often are
reciprocally activated or that they have antagonistic ef-
fects. Both concepts are explicitly incorporated into the
bivariate model of evaluative space (Cacioppo & Bernt-
son, 1994). Moreover, and as we sought to show here, the
existence of distinct motivational substrates is entirely
consistent with the use of bipolar scales to address a wide
range of questions. However, modes of activaton other
than solely reciprocal control are implied by the postu-
lated existence of distinguishable motivational sub-
strates for positivity and negativity. Accordingly, Ca-
cioppo and Berntson (1994) recommend replacing the

Bivariate Evaluative Plane

Figure 1 The bivariate evaluative plane.

SOURCE: From Cacioppo and Berntson (1994).

NOTE: The left axis represents the level of excitatory activation of
positive evaluative processes (labeled positivity), and the right axis
represents the level of excitatory activation of negative evaluative
processes (labeled negativity). Along each axis, the level of activity
increases with movement away from the front axis intersection. The
dotted diagonal extending from the left to the right axis intersections
represents the diagonal of reciprocal control (labeled reciprocity). The
dashed diagonal extending from the back to the front axisintersections
depicts the diagonal of nonreciprocal control (labeled coactivity). The
arrows alongside of the axes represent uncoupled changes in positive
or in negative evaluative processes. These diagonals and axes, and
vectors paralle]l to them, illustrate the major modes of evaluatve
activation.

principle of reciprocal activation with the principle of
bivalent modes of evaluative activation, which posits
three possible modes of activation (see Figure 1).

The first posited mode is reciprocal activation, in
which evaluative activation ranges from maximally
positive/minimally negative to minimally positive/
maximally negative (see the reciprocity vector in Figure 1).
Bipolar models and measures accurately capture the
changes in positivity and negativity that result from their
reciprocal activation.

It is also possible for the motivational systems to
operate in a nonreciprocal manner, in which positivity
and negativity are either both increasing (coactivation)
or both decreasing (coinhibition). The resulting state
can range from low levels of positivity and negativity
(neutrality) to high levels of positivity and negativity
(ambivalence; see the nonreciprocity diagonal in Figure 1).
Bipolar models and, as Edwards and Ostrom (1971)
found, bipolar measures can be insensitive to the
changes in positivity and negativity that result from their
nonreciprocal activation. For instance, when measured
with a bipolar scale, the nonreciprocal mode of activa-
tion falls indiscriminately around the scale midpoint.



This is also shown in Figure 1. Note how the nonrecip-
rocal diagonal, representing the full range from coin-
hibition to coactivation, falls at the midpoint of the
reciprocal diagonal.

Finally, valent processes may operate in an uncoupled
manner, in which a valent function is singularly activated.
As shown in Figure 1, uncoupled activation can occur in
the form of either uncoupled positivity or uncoupled
negativity. Bipolar models and measures again may be
insensitive to some of the changes in positivity or nega-
tivity that result from uncoupled activation.

Activation Functions of Positivity and Negativity

In addition to assessing the relation between positivity
and negativity, it is also informative to think of the
operating characteristics of the motivational systems.
This issue is addressed by studying their activation func-
tions. Activation functions provide a means of expressing
the value of separate and multifarious appetitive and
aversive inputs on a common scale of positivity and
negativity, respectively. The activation functions for a
truly bipolar construct, such as physical temperature, are
essentially identical in form: The rate at which an ele-
ment cools is essentially the same rate at which heat
dissipates. The activation functions for positivity and
negativity, in contrast, appear to differ from each other
in noteworthy respects (Cacioppo et al., 1997).

Negativity bias. Early research on approach/withdrawal
conflict suggested an important possible difference be-
tween the activation functions for positivity and negativ-
ity. Miller (1959) reported that the tendency to avoid a
feared stimulus as it grew closer had a steeper gradient
than the tendency to approach a desired goal as it grew
closer. In short, with each unit of activation, the change
in negative motivational output was larger than the
change in positive motivational output. This difference
has been termed the negativity bias (see Cacioppo &
Berntson, 1994), and responses consistent with it have
been reported in various domains of behavior. For exam-
ple, in prospect theory, the amount of distress that
people report at the thought of losing a certain amount
of money exceeds the amount of pleasure that would be
experienced from gaining the same quantity (Kahne-
man & Tversky, 1984).

Positivity offset. Approach/withdrawal conflict re-
search also illustrates an important point about the acti-
vation function of positivity and negativity at zero levels

of activation. At distances far from the goal box (i.e., at_
low levels of evaluative activation), animals demonstrate’

a stronger motivation to approach than avoid (Miller,
1959). These results suggest that the activation function
of positivity is characterized by a positivity offset that
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manifests as a tendency for weak positive (approach)

motivational output at zero input. What might be the

possible evolutionary significance of the activation func-
tions of positivity and negativity? The positivity offset
likely encourages an organism in a neutral environment
to approach novel objects, stimuli, or contexts, and the
negativity bias likely compliments this motivation to ex-
plore. Whereas exploratory behavior can be adaptive, it
can also place the organism in the proximity of hostile
stimuli. Because it is more difficult to reverse the conse-
quences of an injurious or fatal assault than an opportu-
nity that is unpursued, the process of natural selection
may have favored a tendency to react more strongly to
ncgative rather than equally strong positive input. The
negativity bias, which underlies a stronger responsive-
ness to proximate negative than proximate positive or
neutral events, may therefore be acomplementary, adap-
tive motivational organization (Cacioppo & Berntson,
1994).

In sum, extant research suggests that positive and
negative valent processes may usefully be conceptualized
in terms of a bivariate model of evaluative space. In the
present article, we explore the following implications of
our bivariate model: (a) operation of modes of evaluative
activation other than reciprocity, (b) distinct activation
functions for positivity and negativity, (c) the principle
of antagonistic effects, and (d) individual differences in
the extent to which individuals may differ in their ten-
dency to exhibit specific modes of evaluative activation.

To address these issues, we collected participants’
reactions to stimuli in the International Affective Picture
System (IAPS) (Center for the Study of Emotion and
Attention, 1995). At the time of testing, the IAPS con-
sisted of nearly 500 color slides (also available as digitized
images) that have been widely used in the experimental
study of affect (e.g., Lang, Greenwald, Bradley, & Hamm,
1993; Spence, Shapiro, & Zaidel, 1996; Vanman,
Boehmelt, Dawson, & Schell, 1996). These stimuli have
been described in terms of bipolar ratings of valence,
arousal, and dominance (e.g., Lang, Bradiey, & Cuthbert,
1995). To the extent that positive and negative motiva-
tional substrates are separable, however, such ratings
may not provide unequivocal information regarding
how much positivity and how much negativity are act-
vated by these stimuli. Thus, in addition to addressing
the aspects of bivariate evaluative activation previously
outlined, we present summary ratings for the widely used
IAPS stimulus set from unipolar scales of positivity and
negativity. In addition, we report ratings for bipolar
dimensions of valence, arousal, and dominance as a
replication of prior research, and we present ambiva-
lence ratings in response to the IAPS stimuli.
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METHOD

Farticipants

The study consisted of 509 undergraduates at the
Ohio State University (234 males, 275 females) who
participated for class credit in mixed-gender groups of
12 to 40 students.

Materials

Stmuli were 472 color slides from IAPS Sets 1 through
8 (Lang et al., 1995). Slides were rated on two different
rating scales: the Self-Assessment Manikin (SAM) (Lang,
1980) and the Bivariate Evaluation and Ambivalence
Measures (BEAMSs) (Cacioppo et al., 1997). The SAM
scale consists of three rows of five figures each that
pictorially represent the bipolar dimensions of valence,
arousal, and dominance. Valence is represented along a
continuum that ranges from a smiling figure to a frown-
ing figure. Similarly, arousal is anchored by a wide-eyed,
excited figure and a sleepy, calm figure, and dominance
is anchored by an especially large and especially small
figure' Following Lang et al. (1995), all three ratings
dimensions were presented on a single page, with the
order of dimensions counterbalanced on different pages
of a ratings booklet.

The BEAMs consist of the dimensions of positive
evaluations, negative evaluations, and ambivalent reac-
tions. The BEAMs contain multiple adjectives per dimen-
sion, and responses are summed across the adjectives
within each dimension to gauge the general level of
activation for that dimension. In addition, there are two
forms of the positive and negative evaluation dimensions
(each with eight adjectives). Adjectives for the positivity
and negativity scales were originally selected from 16
antonym pairs (e.g., good, bad) (Cacioppo et al., 1997).
To minimize the possibility that the unipolar scales are
treated as bipolar dimensions (Thompson & Zanna,
1992), the positively valenced adjective of a given anto-
nym pair (e.g., good) appears on one form of the
BEAMs, and its corresponding negatively valenced adjec-
tive (e.g., bad) appears on the alternate BEAMs form.
Each participant completes only a single form of the
BEAMs (i.e., Form A or B) so that he or she responds to
the positively valenced adjectives of eight antonym pairs
and the negatively valenced adjectives of a different eight
antonym pairs. In this way, all participants use equivalent
scales but never are exposed to both members of an
antonym pair. Additional information about the BEAMs
can be found in Cacioppo et al. (1997). ,

To make completion of the BEAMs more comparable
to the SAM, three adjectives that loaded on their respec-
tive factors in prior factor analytic studies were selected
from the ambivalence scale and each of the alternate
forms of the positive and negative evaluation scales. The

selected adjectives were (a) ambivalence: conflicting. con-
sistent, divided, (b) positive version A: delighted, approving,
pleasant, (c) positive version B: happy, satisfied, good: (d)
negative version A: unlikable, unattractive, unpleasant
and (e) negative version B: disapproving, distressed, dis-
agreeable. As with the SAM, the three adjectives for each
scale were presented on a single page, with the order of
adjectives counterbalanced on different pages of a rat-
ings booklet.

Procedure. Each participant viewed one of nine subsets
of slides, which contained 48 to 55 slides. Slides were
divided into nine subsets that were based generallv on
technical reports from Lang and colleagues (e.g., Lang
etal, 1995; Lang & Greenwald, 1981).® Ten slides were
unavailable for inclusion when sessions using their re-
spective sets were being conducted and were therefore
shown in subsequent sets. In some instances, Lang and
colleagues included slides in two sets, which we followed
if space permitted. This resulted in the duplicate presen-
tation of six slides: slide numbers 1590 (Sets 2 and 3),
3000 (Sets 1 and 4), 3010 (Sets 2 and 3), 8280 (Sets 7 and
8), 9001 (Sets 2 and 5), and 9090 (Sets 2 and 3). Thus,
of the 478 slides rated, 472 were unique. The normative
responses to these six stimuli did not differ across replica-
tions and thus were averaged across the two presentations.

Each slide set was randomly ordered and shown twice
within a session. Roughly half of the participants who
viewed a given slide set completed the SAM ratings
during the first presentation of the slides and the BEAMs
ambivalence scale on the second presentation. The re-
maining partcipants viewing thatslide set completed the
positive and negative evaluation scales from the BEAMs,
with roughly one half of these participants completing
the positive scale on the first presentation and one half
completing the negative scale on the first presentation.
Thus, for each slide set, three sessions were held, which
differed with respect to the type and order of dependent
measures completed: (a) SAM/BEAMs ambivalence, (b)
BEAMs positive/BEAMs negative, and (c) BEAMs nega-
tive/BEAMs positive. Within session types 2 and 3, half
of the participants were given BEAMs Form A and half
of the participants were given BEAMs Form B. Order of
session type was counterbalanced across the nine slide
sets, and all sessions involving a single slide set were
completed before data collection began with the next
slide set. Note that for those participants who completed
the SAM and BEAMs ambivalence scales, the SAM was
always completed first. The lack of a counterbalanced
condition (i.e., BEAMs ambivalence, then SAM) was
based on our experience that participants can more
easily report their level of ambivalence if they have
explicitly considered the valence of the their reactions
(either in the form of a bipolar valence rating or a



unipolar positivity or negativity rating) prior to complet-
ing the ambivalence ratings.

Instructions and procedures were modeled as closely
as possible after Lang et al. (1995). Participants in all
session types were told that the purpose of the experi-
ment was to assess their opinions and reactions to differ-
entslides. Each participant was given two response book-
lets containing, depending on condition, either the SAM
and BEAMs ambivalence scales or the positive and nega-
tive BEAMs. Verbal instructions to those completing the
SAM scale first clarified the meaning of the figures that
anchored the dimensions of valence, arousal, and domi-
nance (Lang et al., 1995). For valence, the anchors were
said to represent feeling happy, pleased, satisfied, con-
tented, and hopeful on one hand (a smiling figure) and
unhappy, annoyed, unsatisfied, melancholic, despaired,
and bored on the other hand (a frowning figure). An-
chors for the arousal dimension were stimulated, ex-
cited, frenzied, jittery, wide-awake, and aroused (a wide-
eyed figure) versus relaxed, calm, sluggish, dull, sleepy,
and unaroused (a figure with closed eyes). Anchors for
the dominance dimension were controlled, influenced,
cared for, submissive, and guided (a small figure) versus
controlling, influential, in control, important, domi-
nant, and autonomous (alarge figure). Participantswere
to place an “X” over the figure within each rating dimen-
sion that best described their reactions to the slide. If a
reaction was intermediate to two adjacent figures, a mark
could be placed between them. Thus, the SAM was
scored as a 9-point scale.

Participants who completed the positive and negative
scales of the BEAMs were told to indicate the extent to
which each adjective was a good description of their
positive (negative) reactions to the slide by choosing
among the following options: “very slightly/not at all,”
“a little,” “moderately,” “quite a bit,” and “extremely.”
Participants who completed the ambivalence scale of the
BEAMs chose among the same options to indicate how
well the adjectives described the configuration, relation-
ship, or fit of their positive and negative reactions to the
slide. The BEAMs were therefore scored as a 5-point
scale. Participants in all sessions completed the first
rating scale before being instructed about the second
scale.

Each trial began with the 5-second presentation of a
warning slide that consisted of the word ready. Partici-
pants were instructed to make sure that they had a blank
rating sheet in front of them whenever they saw the
warning slide and then to direct their eyes toward the
slide screen. The to-be-rated slide was then shown for 6
seconds. Participants were instructed to view the slide
the entire time that it was on the screen and to refrain
from making their ratings untl after the slide was re-
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moved, at which time a blank screen was shown for 15
seconds.

Following Lang et al. (1995), the experimental slides
were preceded by five exemplar slides that served the
dual purpose of exposing participants to the range of
upcoming stimuli and familiarizing them with the raung
procedures. Five pairs of slides matched for content were
selected to serve as exemplars. These were: 3000 (muti-
lated face) and 3010 (mutilated face); 2050 (happy
baby) and 2150 (man with baby); 7000 (rolling pin) and
7010 (basket); 1660 (gorilla) and 1810 (hippo); and
8040 (diver) and 8220 (runners). Each slide set was
preceded by one slide from each of the matched pairs.
When not being used as exemplars, these slides were
available for use as experimental stimuli.

RESULTS

Data Analysis Strategy

Each individual slide was rated along the six dimen-
sions (valence, arousal, dominance, positivity, negativity,
and ambivalence) by an average of 28 and no fewer than
23 participants. To provide a summary representation of
the slides, we first computed the mean rating of each
slide across all participants who viewed that slide and
made the rating of interest. These summary repre-
sentations are used in a number of the analyses pre-
sented later in this article, which treat each slide as the
unit of analysis. Such a strategy is well suited for examin-
ing and quantifying variance due to characteristics of the
slides as opposed to variance that is attributable to the
participants. When we were interested in variance as a
function of the participants, we computed participant-
based statistics that collapsed across slides. We first pre-
sent summary ratings for the stimuli along the dimen-
sions of valence, arousal, dominance, positivity,
negativity, and ambivalence. We then address issues rele-
vant to the bivariate model of evaluative space.

Valence, Arousal, and Dominance Judgments

Mean valence, arousal, and dominance ratings for
each slide, as assessed by the SAM, are summarized in
Table 1.* For ease of presentation, the stimuli are ar-
ranged in ascending order of mean valence: a 1 indicates
minimum positivity/maximum negativity and a 9 indi-
cates minimum negativity/maximum positivity. The
arousal and dominance scales are scored so that higher
scores indicate higher arousal and more dominance. As
Figure 2 reveals, the stimuli are fairly well distributed
across the full range of the valence, arousal, and domi-
nance dimensions. This is especially true of valence,
shown in the top panel of Figure 2, with slides ranging

from a mean rating of 1.16 to 8.90.
(Text continues on page 868)
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TABLE 1: Mean Valence, Positivity, Negativity, Arousal, Dominance, Ambivalence, and Positivity/Negativity Correlations for Each Slide

PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN

Within-Shde

Correlation
Slide Valence Positivity Negativity Arousal Dominance  Ambivalence  Between Posunan
Number Content (SD) (SD) (SD) (SD) (SD) (D) and Negatnaty et
3053  Burned child 1.16 (0.55) 1.01 (0.06) 4.66 (0.78) 8.44 (1.78)  3.69 (2.35) 3.42 (1.02) 0.08 8
3170  Baby with tumor 1.21 (0.82) 1.04(0.14) 4.23 (1.18) 7.66 (1.93) 8.80 (2.77)  3.05 (4.46) —0.48%* 3
9040  Starving body 132 (0.82) 1.00 (0.00) 4.70 (0.59) 6.10 (2.58) 6.07 (2.14) 2.21 (0.92) 2
3000 Muiilated face 137 (1.07) 1.01 (0.03) 4.61 (0.87) 7.73 (2.28) 6.82 (1.88) 2.07 (0.81) ~0.33 1.4
3110  Burned torso 1.40 (1.05) 1.06 (0.15) 4.30 (1.16) 6.50 (2.82) 5.65 (1.89) 2.28 (0.83) -0.23 6
2730  Boy and cow 1.46 (1.42) 1.25(0.50) 4.42 (1.01) 6.96 (247) 5.15 (2.72) 1.87 (1.02) —0.83%* 4
3130  Mutilated body 1.48 (1.05) 1.00 (0.00) 4.41 (1.20) 7.93(1.82) 5.30 (1.66) 2.31 (0.87) 1
3100  Burned face and torso 1.50 (1.15) 1.01 (0.06) 4.57 (0.90) 6.96 (2.48) 6.62 (2.04) 1.76 (1.00) -0.18 2
9410  Injured child 150 (1.03) 1.13(0.42) 4.77 (0.54) 6.92(2.33) 4.31 (2.52) 2.49 (1.00) -0.22 4
9300  Filthy toilet 154 (1.07) 1.04(0.14) 4.58 (0.85) 6.62 (2.55) 3.69 (2.29) 3.19 (0.83) 0.02 4
3230  Hospital 159 (1.05) 1.09 (0.22) 3.65(1.25) 5.93 (2.75) 2.54 (1.97) 2.83 (1.25) -0.21 3
3140 Body 1.64 (1.31) 101 (1.55) 4.68(0.70) 7.16 (2.39) 6.77 (2.07) 1.73 (0.96) 0.07 2
3220  Hospital patient 1.66 (1.08) 1.18(0.29) 8.57 (1.20) 5.52 (2.40) 2.50 (1.96) 2.70 (1.59) -0.31 3
3120  Mutilated body 1.67 (1.00) 1.03 (0.17) 4.45(099) 7.67(1.66) 6.10 (2.11) 222 (1.21) ~0.50%* 1
3010  Mutilated face 1.68 (1.45) 1.02(0.10) 4.70.(0.58) 7.19 (2.53) 3.97 (2.65) 2.83 (1.16) -0.01 2,3
2800  Sobbing boy 173 (1.25)  1.06 (0.16) 3.88 (1.07) 6.15(2.48) 6.46 (2.15)  1.99 (0.86) -0.19 4
3150  Mutilated hand 1.76 (1.32)  1.00 (0.00) 4.76 (0.59) 7.14 (2.37) 596 (2.39) 1.85 (0.83) 2
3160 Infected eves 1.76 (1.09) 1.08 (0.23) 3.59 (1.31) 5.79 (2.72) .61 (2.29) 2.49(1.23) -0.10 3
9250  War vicim 1.76 (1.12)  1.09 (0.20) 3.76 (1.25) 6.34 (2.78) 5.08 (1.96) 1.72 (0.66) ~0.04 3
3180  Battered woman 177 (1.03)  1.02(0.09) 4.57 (0.57) 6.19 (2.47) 6.79 (1.83) 2.04 (0.84) 0.21 4
3030  Mutilated face 181 (1.14) 1.09 (0.33) 4.01(1.22) 7.04 (2.38) 4.43 (2.30) 2.53 (0.95) ~0.50%* 1
9415 Injured men 1.84(1.34) 1.13(0.28) 3.99 (1.12) 5.19 (2.32) 4.30 (1.92) 248(1.17) -0.14 7
9571  Dead cat 1.88(1.17) 1.11(0.30) 3.97 (1.24) 6.56 (2.52) 4.09 (2.84) 293 (1.11) —0.53%* 8
9220  Couple at graveside 1.90(1.65) 1.51 (0.67) 2.42(1.07) 3.85(2.70) 4.66 (1.93) 232 (0.93) -0.01 6
3350  Baby in hospital 1.91 (1.88) 1.28(0.47) 3.97 (1.04) 6.04 (2.70) 2.60 (2.64) 242(1.12) -0.23 5
9400  Bleeding soldier 192 (1.16) 1.14(0.32) 4.06 (1.08) 6.31 (2.83) 3.79 (2.20) 3.01 (0.89) -0.45* 4
9500  Dead porpoise 1.92 (1.41) 1.21(0.56) 4.04 (1.18) 6.56 (2.48) 4.90 (2.26) 2.11 (0.86) -0.32 4
3102  Burned child 1.96 (2.24) 1.00 (0.00) 4.38 (1.01) 7.80 (2.52) 3.00 (2.24) 274 (1.33) 8
6230  Aimed gun 196 (1.29) 1.07 (0.18) 4.12 (1.11) 7.64 (2.00) 6.20 (2.15) 1.81 (0.89) ~0.49** 2
6570  Gun to own head 2.00 (2.00) 1.05(0.15) 4.31 (0.94) 5.60 (291) 5.65 (1.70)  2.30 (0.83) -0.06 6
6360  Man slapping woman 2.04 (1.66) 1.20(0.49) 3.74 (1.26) 6.48 (2.11) 5.29 (2.92) 2.86 (1.05) —0.43* 5
9005  HIV positive tattoo 2.07(1.02) 1.14(0.32) 38.80(L.13) 3.54({2.44) 5.43 (2.46) 3.08 (1.01) —0.57** 9
9420  Wounded soldier 2.08 (1.20) 1.10(0.24) 4.33 (0.67) 6.19 (2.58) 2.12 (1.97) 236 (1.27) -0.11 4 -
6313  Man attacking woman 210 (1.99) 1.04 (0.24) 4.65(0.67) 7.74 (1.55) 5.13 (1.77)  2.29 (0.76) 0.11 7
2205 Hospital 2.11 (1.37) 144 (0.61) 291 (1.01) 3.43(1.99) 4.00 (1.92)  2.89 (0.92) -0.21 9
3060 Mutilated face 2.13(1.98) 1.03 (0.09) 4.47 (0.74) 6.57 (2.63) 2.10 (2.25) 2.46 (1.07) ~0.32 5
3550  Man bleeding from head 2.20 (1.77) 1.02(0.08) 4.01 (1.06) 5.70 (292) 5.90 (1.62) 1.94 (0.80) -0.23 6
6212  Soldier, child running 220 (1.91) 1.15(0.30) 4.02(1.02) 6.84 (1.91) 4.35 (2.65) 2.86 (1.27) ~0.20 8
9290  Trash pile 2.23 (1.18) 1.07 (0.21) 4.12 (0.95) 4.81(2.32) 5.48 (1.75)  2.30 (0.93) -0.37 4
6210  Aimed gun 2.26 (1.51) 1.19(0.38) 3.73(1.31) 7.26 (1.95) 4.8 (2.21) 2.38 (1.15) -0.30 1
9252  Dead body in street 2.28 (2.37) 1.07(0.25) 4.44 (0.99) 7.20(2.38) 3.13 (2.05) 2.65 (1.09) -0.32 8
9006  HIV positive tattoo 229 (1.12) 1.14(0.34) 3.77 (1.23) 3.96(2.71) 3.36 (2.38) 3.11 (0.92) -0.36 9
3071  Slashed throat 2.30 (2.18) 1.00(0.00) 4.53 (0.95) 7.20 (2.82) 5.48 (2.50) 2.10 (0.97) 6
3080 Mutilated face 2.30(2.18) 1.10(0.39) 4.36(1.13) 7.10(2.71) 6.13 (1.48) 2.14 (0.96) -0.07 6
6350  Knife to throat 2.30 (1.43) 1.04 (0.14) 4.23 (0.93) 6.13 (2.16) 5.71 (2.99) 2.62 (1.01) -0.31 5
6560  Gun in woman's face 2.30 (1.43) 1.03(0.09) 4.42 (0.85) 6.04 (2.60) 4.00 (2.27)  3.02 (1.20) 0.04 5
9340  Garbage on sand 2.30 (1.34)  1.07(0.21) 4.04 (1.03) 4.25(3.02) 592 (1.91)  1.65 (0.80) -0.05 6
9830  Cigarette butts 230 (1.17) 1.12(0.33) 3.81 (1.29) 4.45 (2.86) 5.20 (2.24) 1.77 (0.74) ~0.46** 6
2710 Addict with syringe 231(1.49) 112(0.29) 4.39 (0.90) 6.00 (2.48) 5.78 (1.88) 2.19 (0.68) -0.13 4
9140  Decomposing cow 2.32(1.79) 1.06(0.21) 4.18(1.24) 5.88 (2.58) 5.23 (1.90) 1.91 (0.82) -0.27 2
6200  Aimed gun 233 (1.30) 1.10(0.20) 38.72(1.24) 7.44 (1.69) 7.00 (245) 1.92(1.21) -0.32 1
3051  Mutilated face 2.35(2.26) 1.03(0.13) 4.70 (0.93) 7.10(1.83) 5.40 (2.16) 1.75 (0.68) 0.02 7
6550  Knife to throat 2.35(1.53) 1.06(0.19) 4.39 (0.98) 5.70 (3.26) 5.20 (2.67) 1.98 (0.90) -0.06 6
9560  Oilcovered duck 235 (1.64) 140(0.75) 8.72 (1.43) 4.57(2.68) 5.94 (1.83) 1.89 (0.75) -0.62%* 5
9050  People at plane wreck 2.36 (1.79) 1.06 (0.18) 4.37 (0.86) 6.48 (2.21) 6.86 (2.00) 2.10 (0.98) =0.52%* 2
9600  Sinking ship 2.39 (1.53) 1.05(0.16) 38.83 (0.96) 5.65 (2.37) 5.17 (2.67) 2.58 (1.02) -0.09 5
6540  Knife to throat 240 (1.60) 1.05(0.14) 4.27 (1.01) 5.70 (2.70) 4.20 (2.78) 1.97 (1.17) -0.02 6
9921  Firefighter with body 240(1.78) 141 (0.55) 3.42(1.24) 7.76 (1.27) 38.52 (2.38) 2.70 (0.94) -0.33 8
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9181  Dead animals 2.42 (2.38) 1.04 (0.19) 4.68 (0.56) 6.52 (2.47) 4.70 (1.84) 252 (0.79) -0.29 7
9180  Dead seals 2.46 (1.84) 1.09(0.29) 4.16(1.05) 6.16(2.49) 5.61 (2.13) 2.33 (0.86) 0.01 2
7980  Roaches on pizza 2.50 (1.70) 1.02 (0.08) 3.84 (1.21) 5.85(2.89) 5.25(2.75) 2.17 (1.07) 0.07 6
1220  Spider on web 2.52 (1.50) 1.39 (0.65) 3.13 (1.29) 6.30(2.22) 4.08 (2.33) 2.49 (0.89) -0.31 1
9622  Exploding plane 2.52 (1.64) 1.29 (0.49) 3.44(1.12) 7.16(1.91) 38.32(2.56) 2.64 (1.26) -0.39* 8
9910  Car crash 2.52 (1.81) 1.04 (0.15) 4.00(0.88) 5.96 (2.48) 5.52 (1.26) 2.14 (0.90) -0.07 5
7360  Flies on pie 2.54 (1.73) 1.68 (1.38) 3.71 (1.35) 5.38 (2.71) 5.23 (242) 2.57 (0.98) —0.67%*=* 4
9430  Man being buried 2.54(1.65) 1.9 (0.37) 3.83 (1.23) 6.04(2.24) 5.05(3.05) 2.00(1.08) -0.16 4
9320  Toilet with vomit 2,57 (2.09) 1.04 (0.20) 4.17 (0.89) 5.57 (2.27) 6.28 (2.19) 2.04 (0.73) -0.30 5
2520  Gun in mouth 2.60 (1.79) 1.12 (0.23) 4.39 (0.92) 5.40(3.22) 5.83 (1.80) 2.14(0.91) —0.09 6
6831  Officer with dead body 2.60 (1.66) 1.17 (0.35) 3.89 (1.20) 6.68 (1.82) 4.33 (1.74) 2.54 (1.08) —0.24 8
9570  Dog carcass 2.60 (2.64) 1.07 (0.44) 4.23 (1.01) 6.10(2.94) 4.38(2.72) 2.49 (0.89) 0.13 6
9611  Plane crash debris 2.60(1.73) 1.20(0.49) 3.583 (1.09) 5.76 (1.90) 3.90 (2.79) 2.00 (1.51) -0.43* 8
9911  Overturned car 2.60 (1.63) 1.11 (0.27) 3.68 (1.20) 6.32(1.93) 3.84 (1.52) 2.57(1.08) -0.16 8
2490  Man at refrigerator 2.65 (1.56) 1.53 (0.74) 2.61 (1.35) 3.78 (2.39) 3.31 (2.62) 2.83 (1.22) -0.25 5
3400 Detached hand 2.65 (2.23) 1.00 (0.00) 4.44 (0.76) 6.26 (2.70) 3.09 (2.15) 2.77 (1.00) 5
8230  Bleeding boxer 2.65 (1.62) 106 (0.21) 3.88 (1.24) 6.65(2.45) 6.00(2.70) 2.08 (0.97) —0.43* 4
1040  Snake 2.67 (1.69) 1.37 (0.74) 3.25(1.41) 7.07 (1.96) 3.25(2.03) 253 (1.04) -0.39* 1
6190  Aimed gun 2,77 (1.88) 1.41(0.74) 3.68 (1.31) 6.62 (2.04) 5.74 (257) 2.30(1.01) -0.21 4
6410  Aimed rifle 2,78 (1.55) 1.18 (0.33) 3.39 (1.24) 6.67 (2.17) 5.57 (2.38) 2.26 (0.73) —0.52%* 1
9810 Klansmen with cross 2.80 (2.67) 1.06 (0.20) 4.41 (1.11) 7.00(2.43) 545 (1.31) 2.24(0.68) ~0.45%* 6
1200  Spider on bananas 2.81 (1.64) 1.52(0.80) 3.05(1.33) 6.48 (2.05) 3.70 (1.96) 2.39 (1.00) -0.46* 1
9001  Snowy cemetery 2.83 (1.82) 1.64 (0.66) 244 (1.22) 3.67(246) 5.40(2.00) 2.30(0.83) -0.19 2,5
1280  Large rat 2.85(2.11) 1.20 (0.43) 4.02(1.14) 6.31 (2.33) 6.13 (1.94) 2.22(1.02) -0.25 4
1300  Pitbull 2.86 (1.57) 146 (0.75) 38.67 (1.22) 6.76 (2.44) 4.88(224) 3.12(1.01) -0.34 3
9007  Man with syringes 2.88 (1.54) 1.09 (0.19) 3.92(1.12) 6.72(2.07) 3.22 (1.81) 2.77 (1.09) -0.05 8
2120  Angry man 2.89 (1.55) 1.21 (0.38) 294 (1.24) 6.85(1.81) 7.21(1.57) 1.83(0.87) 0.01 1
9110  Gascan 2.90 (1.71) 1.02 (0.08) 3.71 (1.15) 5.02 (2.42) 5.73 (1.82) 2.08 (1.16) -0.11 2
6300  Knife in hand 291 (1.24) 1.08 (0.20) 3.76 (1.09) 5.83(1.95) 2.70(2.70) 2.48 (1.09) -0.10 5
9800  Skinhead with swastika 291 (2.45) 1.09(0.28) 4.37 (0.81) 5.57 (2.74) 6.29 (2.68) 2.14 (1.02) —0.61%* 5
5970  Tornado 292 (2.17) 1.30(0.59) 1.07 (0.22) 6.42 (2.69) 5.24 (1.67) 2.32(1.06) 0.16 4
9620  Sinking ship 2.92 (1.78) 1.29(0.50) 3.11 (1.13) 6.92(1.78) 3.75(2.84) 1.60 (3.35) -0.29 8
1070  Green snake, mouth open  2.93 (1.73) 148 (0.71) 3.22 (1.35) 6.59 (2.86) 2.60 (2.01) 2.45(1.38) -0.26 1
9530  Dirty kids 2.94 (1.61) 1.10(0.29) 3.89(1.25) 5.19(1.90) 3.20(2.53) 2.80 (1.41) -0.13 7
1050  Green snake, mouth open  2.95 (1.85) 1.50 (0.82) 291 (1.29) 6.15(2.89) 5.53 (1.57) 2.13 (0.95) —0.36* 6
1080  Snake 2.96 (1.65) 1.42(0.71) 278 (1.34) 6.63 (2.24) 3.14 (2.03) 253 (1.09) -0.34 1
2700  Crying women 296 (1.61) 1.8 (0.59) 2.82(1.12) 4.77 (2.14) 5.65(1.99) 241 (0.75) -0.13 4
6312  Man abducting woman 296 (1.65) 1.21(0.42) 3.76 (0.99) 6.80 (1.68) 3.00(2.28) 2.71 (1.52) -0.18 8
6211  Raid 8.00 (1.66) 1.19(0.33) 3.81 (1.07) 6.72(1.86) 4.48(2.63) 292 (0.75) -0.35 8
9230  Firefighters in flames 3.00(1.91) 1.62(0.92) 3.10(1.25) 4.65(2.06) 6.39(2.30) 2.50 (1.05) -0.26 5
9120  OQilfires 3.05 (1.79) 1.20(0.38) 4.06 (1.06) 5.80(2.76) 5.89 (2.20) 2.05 (0.87) -0.21 6
9520  Naked kids in pond 3.05 (1.90) 1.40(0.79) 3.85(1.26) 4.95(3.02) 5.19(2.15) 1.90 (0.75) -0.20 6
1930  Open shark mouth 3.08 (2.06) 1.63 (0.87) 3.43 (1.12) 7.54(1.82) 6.71 (1.78) 1.80 (0.86) 0.02 4
2900  Crying boy 3.09 (2.00) 1.17(0.42) 3.27 (1.06) 4.55(2.32) 3.88 (3.06) 2.64 (1.43) 0.09 5
3280  Child at dentist 3.09 (1.76) 1.62 (0.67) 3.03 (1.05) 4.83 (2.62) 2.90(2.40) 2.71 (1.24) -0.29 5
3250  Open-heart surgery 3.10 (2.30) 1.28(0.49) 3.63(1.17) 6.38(2.64) 2.92(2.61) 295 (1.32) —0.38* 3
6530  Man siapping woman 8.10 (2.86) 1.50(0.98) 3.76 (1.564) 6.25 (2.84) 5.06 (1.67) 2.63 (1.11) ~0.65%** 6
9160  Soldier 3.10(1.73) 1.54(0.73) 3.25(1.26) 5.92(2.16) 5.10(2.86) 1.86 (0.88) —0.46* 2
5940  Lava on road 3.11 (1.40) 1.32(0.56) 3.02(1.22) b5.46(2.60) 4.74 (251) 273 (0.91) -0.24 3
3500  Subway stickup 3.13 (1.91) 1.01 (0.07) 4.37 (0.97) 5.43(2.71) 3.76 (2.11) 2.80 (1.22) -0.08 5
6610  Unheld gun 3.15(1.99) 1.28(0.61) 3.20(1.38) 5.85(244) 6.72(2.05) 2.14(1.37) —0.45* 1
6800  Unheld rifle 3.15(1.78) 1.20(0.39) 3.25(1.34) 5.78 (2.36) 5.13 (1.77) 2.32(0.91) ~0.48** 1
6250  Aimed gun 3.16 (2.28) 1.00 (0.n0) 4.46 (0.92) 6.97 (2.14) 4.85(2.21) 263 (1.07) 7
2750  Homeless man 3.20 (2.42) 1.21 (0.43) 3.57°(1.15) 5.20 (2.89) 5.32 (2.03) 2.62 (1.09) ~0.11 6
9920  Overturned car 3.20 (2.21) 1.06 (0.17) 3.75(1.12) 5.40(2.95) 5.75(2.11) 1.81 (0.67) 0.19 6
6830 Man on bed with guns 3.23 (2.50) 1.06 (0.18) 4.63 (0.78) 6.71 (2.18) 4.84(2.19) 2.25 (1.00) -0.25 7
6940  Army tank : 3.23 (2.01) 1.75(1.15) 3.52(1.41) 6.27 (2.25) 4.76 (2.26) 2.48 (0.93) —0.72%** 4
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3190  Csection 3.25(1.92) 1.35(0.51) 3.33(1.24) 3.86(2.34) 3.89 (2.03) 3.15 (0.85) ~0.54* 9
6510  Ski-masked knifeman 3.25(2.20) 1.19(0.49) 3.95(1.28) 6.10 (2.79) 4.77 (2.07) 2.54 (1.12) ~0.11 6
9000  Cemetery 3.29 (1.44) 1.82(1.11) 253 (1.08) 3.43(1.99) 3.64 (1.81) 2.61 (0.98) ~0.61** 9
6260  Aimed gun 3.30 (2.36) 1.20(0.38) 3.93(1.03) 5.70 (3.18) 4.40 (2.76) 2.38 (0.84) -0.28 6
9090  Exhaust 3.30 (1.85) 1.10(0.27) 3.52(1.18) 4.02(2.62) 6.15(1.98) 293 (0.97) 0.03 2,8
2053  Baby in incubator 3.32(2.50) 1.87(0.92) 2.80(1.28) 5.90(1.62) 4.78(1.82) 2.23 (0.89) =0.57*= 7
2520  Elderly man 8.34 (1.95) 2.16(1.17) 2.19(0.98) 3.97 (2.06) 2.80 (2.36) 2.40 (1.32) -0.39* 3
9440  Pile of skulls 3.35(1.98) 1.11(0.28) 4.01 (1.05) 5.62 (2.38) 4.83 (1.80) 2.70 (0.78) 0.01 4
9470  Building ruins 3.36 (1.85) 1.33 (0.56) 3.53 (1.28) 6.16 (1.62) 4.20 (3.00) 252 (1.10) 0.26 8
1240  Spider on web 3.37(1.88) 149(0.80) 2.54(1.23) 5.74(2.10) 4.52 (1.85) 2.69 (1.12) -0.28 1
1230  Spider on web 3.41(1.78) 1.49(0.73) 237(1.25) 5.56 (2.39) 3.24 (2.36) 2.38 (0.83) -0.25 1
1310  Leopard eating 3.41 (241) 193 (0.67) 3.06 (1.38) 6.17 (2.24) 3.88(1.61) 2.65 (0.99) -0.17 3
9421  Crying soldier 3.42 (2.55) 1.14(0.20) 3.20 (1.29) 4.37 (2.99) 4.23(2.11) 229 (0.90) -0.13 6
9330  Trash-piled street 3.43 (1.34) 1.15(0.30) 3.29 (1.18) 3.30 (1.69) 4.66 (1.93) 2.23 (0.84) 0.12 5
2110  Angry man 3.4B(1.81) 1.23(0.56) 2.79 (1.20) 5.33(2.20) 5.30(2.99) 1.58 (0.89) =0.10 1
2691  Street riot 3.48(2.10) 1.25(0.38) 3.66(1.09) 6.16 (1.86) 3.30 (2.24) 2.84 (0.80) —0.50*%* 8
9432 Mastectomy 3.48 (2.33) 1.77(0.83) 2.66 (1.14) 5.76 (2.57) 3.52 (2.06) 2.58 (1.10) —0.44* 8
1390  Bees 3.62 (1.84) 1.78 (0.85) 2.38 (1.06) 5.17 (2.73) 4.92 (3.17) 279 (1.35) -0.27 3
1030  Snake 3.63 (1.67) 156 (0.92) 2.50 (1.20) 5.67 (2.80) 3.67 (2.17) 2.49 (1.08) ~0.39* 1
9621  Sinking ship 3.64 (1.87) 148 (0.68) 2.73(1.24) 6.40(1.73) 8.52(2.02) 2.88 (0.89) 0.03 8
9390  Dirty dishes 3.65(1.27) 1.35(0.66) 3.24 (1.03) 3.65(2.17) 4.90 (2.55) 2.38 (1.05) -0.15 5
7234  Laundry room 3.68 (1.74) 1.63 (0.90) 252(1.09) 2.65(211) 5.60 (2.68) 1.78 (0.82) -0.41* 7
9402  People grabbing face 3.68 (2.27) 1.62 (1.15) 4.11(1.07) 6.35(2.03) 4.10 (1.87) 2.75 (1.27) -0.25 7
9912 Car pileup 3.68 (1.55) 1.24 (0.40) 3.22(1.17) 5.76 (1.81) 3.35 (1.81) 242(1.17) -0.29 8
6370  Person in ski mask 3.70 (1.64) 1.16(0.37) 3.87 (0.90) 5.39 (2.50) 4.68 (3.19) 2.69 (1.25) -0.28 5
2690  Terrorist 3.73 (1.95) 156 (0.82) 2.80(1.11) 5.85(2.66) 4.12(2.78) 1.94 (0.84) -0.22 4
6020  Electric chair 3.73 (2.78)  1.35(0.50) 3.64 (1.18) 6.12(2.29) 5.44 (2.84) 1.95 (0.96) -0.42* 4
1274 4 roaches 3.74 (1.60) 117 (0.37) 3.29(1.18) 3.65(2.17) 3.38 (2.81) 3.05 (1.05) -0.36 5
1275  2roaches 3.75 (2.31) 1.09(0.23) 3.01 (1.40) 4.40 (2.68) 5.03 (1.91) 1.94 (0.83) -0.09 6
1110 Cobra 3.78 (2.00) 142 (0.71) 3.03 (1.40) 6.56 (2.19) 5.87 (2.06) 2.02 (0.92) -0.39* 2
3300  Child in wheelchair 3.79 (2.13) 2.08 (0.91) 2.20(0.91) 3.64(2.11) 4.50 (2.01) 2.55 (0.78) -0.28 9
6000  Underground jail 3.79 (1.72)  1.50 (0.68) 2.54 (1.07) 4.52 (2.69) 3.07 (2.23) 3.46 (1.04) -0.35 3
1301  Barking dog 3.81(1.92) 152(0.81) 3.35(1.04) 6.77(2.16) 5.69 (1.95) 2.01 (0.91) -0.33 7
8480  Burning bicyclist 3.81 (2.73) 1.63 (0.91) 3.31(1.38) 7.12(2.23) 4.31 (3.14) 219 (0.86) -0.09 4
9182  Dead horses 3.83 (2.04) 1.61(0.82) 3.04(1.19) 5.92(1.44) 3.80 (2.38) 252 (1.39) -0.34 8
9404  Army men with tank 3.84 (2.25) 1.24 (0.41) 3.68 (1.15) 6.58 (1.82) 4.72 (2.03) 2.56 (0.98) ~0.31 7
2661  Premature baby 3.88(2.37) 2.22(1.22) 245(1.29) 6.00(231) 2.50 (1.85) 2.25(1.10) -0.32 8
9490  Charred upper body 3.91(1.73) 1.25(0.42) 3.47(1.25) 5.00(2.28) 5.20 (1.77) 1.97 (0.86) -0.38 5
7560  Freeway 3.93 (2.14) 172 (0.88) 2.35(1.05) 5.21(2.69) 2.70 (2.36) 2.55 (1.29) -0.10 3
9270  Man in contaminated suit ~ 3.93 (1.25) 151 (0.70) 2.65 (1.12)  3.59 (2.53) 5.58 (2.36) 1.95 (1.00) -0.37* 3
1201  Tarantula on shoulder 8.96 (2.17) 1.38 (0.60) 3.12(1.33) 6.96 (1.70) 38.50 (2.15)  3.11 (1.03) —0.52%* 8
1090  Coiled gray snake 3.98(1.70) 1.31(0.71) 3.06 (1.41) 5.88 (243) 3.72 (2.07) 2.04 (0.68) ~0.42* 2
1120 Snake with open mouth 4.00 (2.33) 1.57 (0.83) 299 (142) 6.17(2.02) 3.85 (2.27) 262 (1.21) -0.29 3
2590 Woman with mother 4.00(1.83) 213(0.77) 2.15(0.88) 4.00 (1.88) 3.46 (2.60) 266 (1.12) -0.02 5
9373  Smashed bag in road 4.00 (1.29) 1.07(0.35) 2.95(1.12) 5.12(1.54) 8.76 (2.40) 2.70 (1.08) -0.21 8
1111 Snakes in mud 4.04(2.17) 141 (0.58) 3.25(1.45) 6.92(1.78) 3.90 (1.85) 2.73 (1.16) -0.23 8
9630  Bomb explosion 4.05(1.99) 154(0.76) 3.32(1.10) 5.30 (2.77) 5.90 (241) 216 (0.97) ~0.49** 6
1270  Roach 4.08 (1.72) 1.50 (0.67) 3.20 (1.18) 3.58 (2.34) 5.00 (1.51) 228 (0.74) -0.20 4
2810  Screaming boy 4.08 (1.65) 1.62(0.88) 298 (1.15) 5.46 (2.37) 6.50 (2.15)  2.07 (0.92) -0.23 4
2220  David Lee Roth 410 (1.47)  1.53 (0.95) 240 (1.23) 4.72 (2.37) 3.95 (1.59)  3.19 (0.86) —0.41* 3
9080  Power lines 410(1.40) 1.35(0.68) 2.74 (1.04) 4.62 (2.17) 4.96 (0.98) 2.64 (0.84) -0.34 2
9452  Raid 412(2.07) 1.23(0.52) 3.86(1.05) 5.96 (1.90) 2.80 (1.63) 2,56 (1.21) -0.25 8
7361  Person with meat slicer 413(1.94) 1.26(049) 3.38(1.14) 5.03(2.01) 4.70 (2.08) 2.33 (3.37) -0.20 7
9010  Barbed wire 416 (1.23) 1.27 (0.58) 2.96 (1.26) 4.14 (2.11) 4.90 (2.08) 291 (0.82) ~0.25 2
9190  Unhappy woman 4.18 (1.06) 152 (0.71) 2.26 (1.06) 4.46 (2.06) 4.48 (1.81) 2.77 (1.13) -0.41* 2
7700  Cluttered file room 419 (1.70) 167 (0.75) 255 (1.12) 3.42(2.37) 5.74 (2.05) 2.09 (0.78) ~0.19 4
6900 Bomber 4.20 (2.03) 1.67(0.82) 2.89(1.29) 5.66 (259) 6.41 (2.20) 2.54 (1.22) —0.49** 2
2230  Neutral man 4.21 (1.54) 1.71(0.77) 1.66 (0.57) 2.86 (2.01) 2.62 (2.40) 2.49 (1.38) -0.06 3
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4631  Couple (nudity) 4.21 (2.01) 1.65(0.78) 2.84(1.31) 3.96(1.91) 4.22(1.53) 2.82(0.86) —0.61** 9
7002  Bath towel 4.23 (1.43) 1.78 (0.90) 1.31 (0.57) 2.42(1.88) 4.96(1.77) 2.12(0.78) -0.16 7
1302  Barking dog 4.24 (1.81) 1.87(0.90) 267 (1.32) 6.56 (1.64) 4.18(2.17) 2.44(1.13) —0.56** 8
2130  Angry woman 4.24 (1.60) 1.17(0.35) 3.00(1.12) 5.00(2.42) 6.61 (1.89) 2.30 (1.00) -0.03 2
2100  Angry man 4.26 (2.07) 1.28 (0.50) 274 (1.17) 5.15(2.21) 3.97 (2.35) 2.76 (0.95) -0.03 1
7224  File cabinets 4.26 (1.50) 1.62(0.75) 1.81 (1.10) 2.65(220) 5.21 (2.82) 2.17(1.37) -0.01 7
7920  Muddy tre 4.29 (2.30) 1.30(0.48) 2.87(1.18) 4.26(2.28) 3.91 (1.98) 2.76 (1.08) ~0.41* 7
2210  Scowling man 4.30 (1.32) 1.69(0.83) 1.96(0.81) 4.44(2.12) 6.26(2.34) 1.80 (0.92) 0.15 1
9210 Woman in rain 4.30 (1.55) 240(1.17) 1.82(092) 2.13(1.58) 6.54 (2.46) 2.10 (0.95) -0.05 5
5920  Volcano 4.31 (2.07) 2.02 (0.96) 2.35(1.07) 5.69 (2.54) 3.15(2.69) 2.97(1.33) -0.26 3
9008  Syringe in feces 432 (1.89) 1.17(0.29) 3.86(1.11) 5.36(2.18) 3.20 (2.42) 2.32 (1.40) -0.13 8
2200  Neutral man 4.33 (1.78) 1.6%(0.81) 1.47 (0.60) 3.78 (2.19) 5.96 (1.89) 2.26 (0.89) 0.07 1
7217  Ciothes on coat rack 4.40 (1.30) 1.67 (0.82) 1.45(0.51) 2.13 (1.80) 4.10(2.71) 1.72(0.81) 0.03 7
1112 Snake near feet 442 (1.59) 1.44(0.68) 2.68 (1.29) 4.03 (2.73) 5.50(2.35) 2.09 (0.96) -0.30 7
4230  Female nude 443 (2.03) 1.80(1.02) 3.12(149) 3.75(259) 4.21(1.75) 2.64 (1.00) —0.58** 9
4490  Male nude 4.43 (2.54) 1.42(0.71) 3.28 (1.56) 3.71 (2.45) 4.43 (1.87) 2.52 (1.01) —0.54** 9
6930  Missiles 4.44 (1.75) 1.74 (0.78) 2.69 (1.26) 4.32 (2.38) 5.92 (1.83) 201 (1.21) —0.47** 2
1113 Snake on branch 4.45(1.89) 153 (0.63) 297(1.15) 6.55(1.96) 5.64 (2.43) 2.15 (0.88) -0.38* 7
2720  Urinating man 4.46 (2.14) 156 (1.07) 3.39 (1.33) 4.46(2.39) 4.70 (2.62) 2.03 (0.94) -0.35 4
7207  Beads and scarves 4.52 (1.48) 2.11(0.89) 1.50(0.79) 2.32(1.89) 5.50(3.10) 2.02 (1.08) -0.37* 7
7060 Trashcan 4.56 (1.53) 1.50 (0.75) 2.10(1.13) 3.40(2.25) 5.04 (1.97) 254 (1.00) 0.19 2
7030  Iron 4.60 (1.05) 1.37(0.49) 2.06(1.23) 2.40(2.35) 5.61 (2.21) 251 (1.04) 0.07 6
7640  High-rise steelworker 4.60 (2.19) 2.05(1.02) 2.13(1.10)  6.10(3.01) 4.65(2.89) 2.18(1.02) -0.31 6
9070 Child 4.68 (2.05) 2.75(1.28) 1.40(0.72) 3.76 (1.88) 5.22(1.93) 1.94 (0.64) -0.47* 2
1931  Great white shark 4.72 (2.03) 1.95(0.94) 2.28(1.27) 6.76 (1.45) 4.63 (2.14) 241 (1.01) ~0.36* 8
8160  Rock climber 4.72 (2.59) 2.09 (0.94) 198 (0.81) 6.69(2.73) 5.08 (2.04) 2.21 (0.93) ~0.17 3
7233  Plate 4,77 (1.36) 2.26 (0.95) 1.31 (0.61) 2.35(2.09) 5.26 (1.51) 2.25 (0.70) ~-0.33 7
9401  Knife ad 4.77 (2.03) 1.21(0.37) 3.41 (1.14) 5.52 (2.25) 4.42(1.92) 275 (1.02) 0.07 7
3210  Operating room 4.78 (2.29) 2.31(0.99) 1.90(1.03) 5.62(2.28) 5.00(1.29) 2.17(0.80) -0.56** 2
4232  Female nude 4.79 (2.27) 2.30(1.35) 261 (1.57) 4.57(2.39) 4.14 (1.48) 2.36 (0.89) —0.73%*x* 9
6150  Electrical outlet 4.79 (1.54) 1.56 (0.80) 1.64 (0.91) 2.07 (1.96) 3.76 (2.29) 3.18 (1.04) 0.04 3
1560  Hawk 4.81 (2.24) 240 (1.11) 1.78 (0.80) 5.70(2.25) 3.80 (2.16) 2.53 (0.98) -0.34* 1
9411  Unloading helicopter 4.83 (1.86) 1.69 (0.89) 239 (1.31) 5.42(1.98) 3.08 (2.20) 2.83(0.92) -0.42* 8
4470  Male nude 4.86 (2.19) 1.82(1.11) 291 (1.36) 4.14 (2.69) 4.43(1.95) 247 (0.83) ~0.59** 9
7830  Agate 486 (1.30) 1.68(0.77) 1.78 (0.87) 3.03 (2.24) 5.87 (2.45) 2.05 (1.01) -0.04 3
7040  Dustpan 4.87 (0.46) 1.39(0.64) 1.73 (0.73) 2.13(1.79) 3.84 (2.42) 2.89(1.10) 0.05 5
6010  Man in jail 492 (258) 1.75(1.17) 3.20(1.16) 4.85(3.04) 5.32(1.38) 2.38 (0.96) ~0.58** 4
7006  Bowl 492 (1.22) 233(1.15) 1.16(0.36) 3.12(2.01) 4.03(2.56) 2.86 (1.01) -0.09 8
7034 Hammer 492 (1.22) 1.97(0.90) 156 (0.78) 3.72 (2.15) 3.11 (2.62) 3.18 (1.45) 0.12 8
7090  Book 493 (1.44) 2.10(1.01) 1.21 (0.34) 3.04(219) 6.54(2.06) 1.50(0.79) 0.26 1
2410  Boy at chaikboard 4.96 (1.43) 2.33(1.21) 1.76 (0.91) 3.96 (1.69) 5.59 (2.35) 2.23 (0.85) -0.07 5
4530  Male nude 496 (1.93) 194(1.18) 2.75(1.33) 3.86 (2.63) 4.50(1.69) 2.61 (1.00) —0.67** 9
7010  Basket 4.96 (1.68) 1.88(0.96) 1.08 (0.13) 2.07 (1.59) 6.00(2.28) 1.78 (0.84) 0.20 1
7130  Truck 497 (0.87) 1.64(0.74) 1.83 (0.86) 2.55(2.03) 3.39(2.73) 2.80(1.10) 0.16 3
4290  Female nude 5.00 (2.67) 2.53 (1.45) 3.07 (1.67) 5.04 (2.47) 3.71 (1.82) 249(1.10) —0.90*** 9
7025  Stool 5.00 (1.15) 1.96 (0.75) 1.26 (0.42) 2.84 (1.99) 2.62(1.70) 3.00 (1.32) 0.22 8
7035  Empty glass 5.00 (0.58) 2.10(1.02) 1.26 (0.51) 3.00(1.91) 3.35(2.38) 3.06(1.37) -0.32 8
7190  Stopwatch 5.00 (1.28) 1.99 (0.88) 1.36 (0.56) 3.14 (2.55) 3.43 (2.25) 2.78 (1.12) -0.05 3
7235  Wooden chair 5.00 (1.55) 1.94(1.01) 1.32(0.45) 2.35(2.15) 3.73 (2.18) 2.88 (1.33) 0.03 7
7352  Slice of pizza 5.00 (2.43) 2.45(0.91) 1.72(0.75) 4.00(2.94) 5.27(2.05) 2.39 (0.81) -0.66*** 6
2190  Neutral man 5.04 (1.28) 2.13(1.09) 1.80(0.80) 2.54(1.90) 6.10(2.12) 2.01(0.72) -0.25 4
4005  Female nude 5.04 (1.45) 215(1.30) 2.77 (1.40) 3.81 (1.96) 4.21 (1.47) 2.44 (0.98) -0.49* 9
4210  Female nude 5.04 (2.53) 2.68 (1.53) 2.55 (1.60) 4.64 (2.57) 4.21(1.75) 2.32(0.76) —0.75%*+* 9
4460 Male nude 5.04 (2.53) 1.73(1.17) 3.11 (1.54) 4.43(2.82) 4.85(1.99) 237 (1.09) —0.58** 9
4500  Male nude 5.04 (1.93) 2.06(1.26) 2.47 (1.56) 3.85(2.05) 4.61 (1.97) 2.44 (0.84) -0.56* 9
4770  Women kissing 5.04 (2.59) 2.56 (1.40) 2.68 (1.56) 5.04 (2.47) 4.36 (1.81) 2.46 (0.92) —0.52* 9
5530  Mushrooms 5.04(143) 1.75(0.87) 1.25(048) 3.48(241) 4.32(211) 2.66 (0.99) 0.04 1
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7009  Coffee mug 5.06 (1.69) 2.22 (1.10) 1.21 (0.39) 2.71 (2.34) 5.14 (2.14) 2,54 (0.97) 0.25 7
7080  Fork 5.07 (0.62) 1.69(0.82) 1.19(0.35) 2.30(1.75) 6.00 (1.98) 1.69 (0.76) 0.27 1
7050  Hair dryer 5.10 (1.07) 1.65(0.77) 1.83 (0.57) $.34(1.93) 5.64 (2.11)  2.43 (0.67) —-0.01 9
5520  Mushrooms 5.15(1.43) 1.84 (0.75) 1.26 (0.55) $.71 (2.831) 3.54 (232) 290 (2.09) 0.09 1
7000  Rolling pin 516 (1.11) 1.75(0.81) 1.21 (0.47) 3.24 (2.31) 5.27 (1.82) 2.28 (1.07) -0.02 2
7150 Umbrella 5.16 (0.98) 1.80 (0.80) 1.52 (1.02) 2.94 (1.88) 4.31 (2.16) 3.24 (1.05) -0.17 2
7285  Tomato on cutting board 5.19 (1.66) 2.63 (1.10) 1.7 (0.60) 3.06 (2.28) 6.68 (212) 1.90 (0.62) —0.52*= 7
8010  Runners 519 (1.96) 2.17(1.18) 1.93(1.00) 4.62(248) 7.57 (1.53) 1.94 (1.01) 0.07 4
4531  Man on beach 5.26 (1.84) 3.04 (1.61) 1.28 (0.61) 3.61 (2.56) 5.53 (2.82) 1.71 (0.94) -0.42* 7
7490  House with window 5.27(1.04) 214 (1.07) 1.87(0.96) 2.46(2.08) 4.90 (2.86) 2.07 (0.95) —0.12 4
4003  Female nude 5.29 (1.51) 2.24 (1.26) 2.24(1.31) 3.61 (2.23) 4.61 (1.59) 216 (0.77) —0.67** 9
4004  Female erotic 5.29 (1.51) 245 (1.05) 2.08(1.24) 8.54 (1.60) 4.57 (1.37)  2.33 (0.62) ~0.61** 9
7170 Lightbulb 529 (1.21) 2.06 (1.03) 1.31 (0.54) 2.92 (2.04) 4.83 (1.89) 2.72 (0.90) 0.04 2
7820  Agate 5.29 (1.05) 1.82(0.94) 1.66(0.78) 2.75(1.88) 5.84 (1.85) 2.24 (0.89) ~0.14 3
5500  Mushrooms 5.30 (1.32) 1.96 (1.05) 1.38(0.58) 3.44 (2.33) 6.29 (1.98) 1.79 (0.86) -0.07 1
5510  Mushrooms 530 (1.71) 1.78 (0.99) 1.35(0.56) 3.81 (2.25) 4.43 (2.03) 241 (1.05) -0.08 1
4320  Female erotic 5.32(1.74) 2.21(1.10) 2.39(1.48) 393(1.92) 3.68 (1.76)  2.17 (0.65) ~0.74xwx 9
5533  Mushrooms 5.32(1.38) 249(1.01) 1.39(0.55) 3.84(2.27) 3.78 (1.95) 2.86 (0.92) -0.08 8
4100  Dancers 5.34 (1.84) 2.38(1.28) 1.71(0.89) 2.83(2.33) 2.00 (1.65) 2.70 (1.57) -0.27 3
4300  Female nude 5.36 (2.72) 2.82(1.61) 2.61 (1.55) 5.04 (2.35) 4.32 (1.59)  2.32 (0.96) ~0.80%** 9
4606  Couple kissing 5.36 (1.75) 2.92(1.00) 1.53(0.81) 3.96(2.13) 4.59 (1.67) 2.33 (0.90) -0.46* 9
4520 Male nude 539 (2.11) 2.32(1.35) 2.31(1.83) 4.21(269) 4.29 (2.19) 231 (1.11) ~0.74%%* 9
5534  Mushrooms 5.40(1.29) 2.37(1.10) 147 (0.54) 3.56 (2.04) 4.22 (1.76) 2.87 (0.94) ~-0.32 8
5731  House with flowers 5.40 (1.63) 2.78 (0.98) 1.24 (0.42) 3.12(2.24) 6.10 (2.68) 285 (1.14) -0.23 8
7100  Fire hydrant 541 (1.38) 191 (0.66) 1.33(0.62) 241 (2.03) 3.52 (2.11) 262 (0.87) —0.51%* 3
7550  Man at computer 5.45(1.12) 2.56 (1.05) 1.29 (0.49) 35.10(2.27) 2.40 (2.26) 2.30 (1.38) ~0.27 3
2630  Neutral man 5.46 (1.98) 2.80 (1.44) 1.38(0.60) 4.27 (2.68) 5.04 (1.87) 2.39 (0.83) -0.13 4
4510  Male nude 5.46 (2.03) 2.27 (1.32) 1.0l (0.06) 3.43 (2.39) 4.57 (1.99) 248 (1.13) —0.49* 9
4653  Couple 5.46 (1.67) 3.45(0.96) 1.28 (0.60) 3.96 (2.06) 4.46 (1.69) 2.00 (0.73) -0.18 9
5250  Field 5.48 (2.49) 3.43 (1.14) 1.28(0.66) 4.28 (2.70) 6.26 (2.22) 218 (1.11) —0.48* 4
4532 Man with wo grocery bags  5.52 (2.06) 3.22 (1.42) 1.18 (0.43) 3.32(2.79) 5.12(2.53) 256 (0.94) -0.32 7
7286  Pancakes 5.52(1.93) 281 (1.06) 1.20(0.26) 3.55(2.34) 552 (1.83) 2.13 (0.73) -0.18 7
4002  Female nude 557 (2.36) 2.83 (1.35) 2.23 (1.30) 4.50 (2.06) 4.00 (1.59) 2.10 (0.69) ~0.75%*x* 9
4750  Nude women 557 (1.81) 2.23(1.34) 245(1.40) 4.18(2.33) 4.I8 (L.70) 2.44 (1.00) —0.63%* 9
7500  Office building 5.58 (1.33) 1.90(0.73) 142 (0.65) 3.46(2.10) 6.88 (2.37) 1.73 (1.04) 0.12 2
1640  Coyote 5.59 (2.36) 2.92(1.26) 1.61 (0.87) 6.30 (2.22) 5.73 (2.29) 2.00 (0.80) -0.48*= 1
7140  Bus 5.60 (1.31) 220(1.03) 1.66(0.85) 2.95(2.44) 4.20 (2.78) 2.12 (0.91) -0.02 6
4001  Female nude 5.61 (1.99) 2.26 (1.30) 2.52(1.34) 4.18(2.13) 4.00 (1.59) 2.37(0.78) —0.75%%* 9
4608  Couple 5.61 (1.52) 3.26 (1.07) 1.42(0.71) 3.50 (2.22) 4.71 (1.78) 2.03 (0.70) —0.51* 9
4650  Couple 5.61 (1.73) 3.06 (1.01) 1.72 (0.98) 4.79 (2.08) 4.32 (1.68) 2.33 (0.64) -0.38 9
4534  Posing man 5.64 (1.89) 2.67 (1.09) 1.30 (0.55) 4.60 (2.45) 3.83 (1.67) 264 (1.02) ~0.32 8
7430  Snickers bar 570 (2.18)  3.50 (1.13) 1.29 (0.52) 4.55 (2.95) 6.03 (1.92) 2.16 (1.05) -0.37* 6
7351  Pizza 5.78 (1.88) 2.90(1.13) 1.64 (0.82) 4.91 (2.39) 6.21 (2.20) 2.59 (0.86) -0.44* 5
4180  Female nude 5.79 (2.20) 2.80 (1.50) 2.25 (1.44) 4.89 (2.38) 4.14 (1.84) 1.94 (0.70) —0.69*** 9
4608  Couple 5.79 (1.60) 3.35(0.92) 1.31 (0.54) 4.89 (1.85) 4.79 (1.29) 1.94 (0.66) ~0.41* 9
7620  Plane boarding 5.79 (1.88) 2.58(0.97) 1.27 (0.39) 4.69 (2.55) 5.81 (1.68) 2.29 (0.78) 0.04 3
5622  Shark with diver 5.80 (2.31) 3.15(1.16) 1.52 (0.71) 6.00 (2.20) 2.40 (1.60) 2.08 (1.28) -0.24 8
5800 Leaves on tree 5.80 (2.09) 3.20 (1.10) 1.11 (0.28) 2.80 (2.97) 7.00 (1.88) 2.13 (1.22) 0.07 6
4310  Female nude 5.82(2.33) 2.83(1.52) 2.25(1.39) 4.75(2.07) 4.11 (2.02) 2.32 (0.94) —0.74%** 9
1650  Jaguar 5.85(2.60) 291(1.23) 152 (0.74) 6.33(2.17) 4.39 (2.35)  2.50 (0.70) ~-0.28 1
6910  Bomber 5.85(1.99) 1.84(0.85) 2.02(1.00) 5.89 (2.04) 5.24 (1.94) 216 (1.14) —0.58%* 1
4220  Female erotic 5.86 (1.99) 3.11 (1.41) 191(1.27) 421 (211) 3.93 (1.68) 2.00 (0.67) —0.68** 9
4800  Sex 5.86 (2.14) 2.79 (1.81) 249 (1.31) 5.75(2.19) 4.14 (2.07) 263(117) (), 79 ** 9
4810  Sex 5.86 (2.01) 252 (1.45) 2:64 (1.40) 5.89 (2.17) 4.43 (1.71) 2,49 (1.05) —0.75%%* 9
5990  Clouds 5.87 (1.32) 3.46 (1.05) 1.38(0.71) 3.70 (2.22) 3.17 (2.55) 2.40 (1.13) -0.32 5
7284  Peaches on cutting board 5.90 (1.54) 8.30(1.11) 1.09(0.28) 2.94(2.10) 7.00 (2.26) 1.94 (1.10) —0.52%* 7
4150  Woman on skates 5.91 (2.50) 238 (1.47) 2.32(1.01) 491 (3.00) 3.26 (241) 2.71 (1.18) —0.55%* 5
2092  Three clowns 5.92 (2.45) 3.24 (1.16) 1.38 (0.65) 4.48 (2.02) 4.35 (1.40) 2.57 (0.72) —0.68** 8
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2351  Woman breastfeeding 5.93 (2.28) 2.48(1.24) 2.18(1.27) 3.54(2.28) 4.57(239) 2.72(1.10) —0.59*=* g
4250  Female erotic 593 (1.39) 3.38(1.07) 1.42(0.65) 3.64(2.02) 4.36(1.54) 1.91(0.73) —0.47* 9
4651  Couple (nudity) 593 (1.98) 291 (1.27) 2.07(1.30) 5.39(2.02) 4.18(1.61) 2.16 (0.79) ~0.86*** 9
5950  Lightning 5.93 (1.96) 2.33(1.19) 1.14(0.29) 5.79 (2.72) 4.59(2.46) 2.95 (1.31) -0.42* 3
5001 Flower arrangement 594 (1.95) 38.60(1.10) 1.18 (0.50) 3.13 (2.06) 4.04 (2.34) 272(1.17) ~0.46* 7
2000  Smiling man 596 (1.79) 3.30(1.26) 1.33 (0.59) 3.07 (2.23) 3.17 (262) 3.26(1.13) -0.19 1
7450  Hamburger 5.96 (2.38) 2.78 (1.29) 1.59(0.66) 4.55 (2.60) 5.46 (1.80) 1.73 (0.71) ~0.42* 5
5531 Mushroom 597 (2.29) 243 (1.11) 1.70(0.82) 4.71 (3.07) 5.35(2.70) 2.17 (0.99) -0.39* 7
2840  Boy playing chess 6.00 (2.10) 2.39(0.90) 1.42 (0.60) 2.50 (2.42) 5.34 (2.13) 2.32(1.08) 0.11 6
4660  Kissing couple 6.00 (1.76) 3.05(1.19) 1.50(0.67) 4.43 (2.23) 4.29(1.74) 2.34 (0.91) -0.52** 9
5532  Mushrooms 6.00 (2.45) 2.05(1.16) 1.89 (0.87) 4.61 (2.99) 5.61 (1.41) 1.72(0.71) —0.06 7
7283  Peaches 6.00 (1.86) 3.09 (0.97) 1.27(0.38) 3.80(2.16) 6.60(3.35) 1.72 (0.95) -0.34 7
8130  Pole-vaulter 6.00 (1.48) 2.77 (0.98) 1.36 (0.45) 5.88(2.17) 5.10(2.20) 1.63 (0.96) -0.33 2
5900 Tumbleweeds 6.03 (2.10) 2.60(1.17) 1.38 (0.54) 3.52(2.77) 3.14(2.77) 3.51 (1.33) 0.01 3
4535  Man lifting weights 6.04 (1.74) 3.16 (1.03) 1.24 (0.46) 4.48(2.18) 3.81 (1.88) 2.38(1.15) -0.35 8
2352  Man kissing woman 6.06 (2.59) 38.54 (1.13) 1.36 (0.66) 4.97 (2.40) 4.14(2.70) 2.74 (0.98) —0.49* 7
2620 Woman in dress 6.08 (1.70) 3.54 (0.86) 1.33 (0.58) 3.35(2.48) 4.90(2.79) 1.82 (0.68) -0.19 4
8050 Rower 6.08 (1.62) 8.15(1.03) 1.54 (0.62) 4.54(2.79) 4.40(2.44) 1.85(0.74) —0.04 4
8280  Swimmer diving in 6.08 (1.29) 297 (1.07) 1.16 (0.30) 4.63 (2.05) 4.37 (2.14) 2.78 (1.02) 0.19 7.8
7460  McDonald’s fries 6.10 (2.10) 38.25(1.24) 1.29(0.56) 3.70 (2.54) 5.38 (1.70) 2.24 (1.06) —0.55** 6
8311 Golfer in sandtrap 6.10 (2.20) 2.82(1.39) 1.19(049) 4.10(3.28) 5.38(2.09) 2.58 (0.95) -0.23 6
8340  Glider 6.10 (1.54) 3.10(1.23) 1.43(0.60) 5.13 (2.49) 3.30(2.23) 2.52(1.34) -0.34 7
4611  Nude couple 6.14 (1.38) 8.14(1.21) 1.65(0.83) 4.61(1.77) 4.36(1.97) 2.52(0.72) ~0.73%** 9
7510  Office building 6.14 (1.51) 2.57(1.04) 1.8 (0.43) 4.32(2.36) 6.15(1.80) 1.58 (0.71) 0.20 2
1910  Grouper with school 6.15 (1.71) 3.15(1.07) 1.19 (0.40) 3.23 (2.35) 6.75(2.03) 2.03 (1.02) -0.04 4
7710  Unmade beds 6.15 (2.05) 276 (1.28) 1.57 (0.83) 3.50(2.79) 5.24 (1.76) 2.31 (0.91) -0.17 4
8032  Figure skaters 6.16 (1.44) 3.61 (1.22) 1.11(0.28) 4.42(2.06) 4.88 (1.48) 2.77 (0.93) -0.26 7
8041  Diver 6.16 (1.68) 3.20 (1.06) 1.21 (0.43) 5.36 (2.22) 3.56 (1.58) 2.49 (1.14) 0.03 8
5720  Farmland 6.17 (1.44) 3.45(0.96) 1.12(0.25) 3.85(2.31) 3.20(259) 2.25(1.16) -0.01 5
4652  Couple (nudity) 6.18 (2.42) 3.26(1.40) 1.96(1.18) 5.86(2.29) 4.46(1.73) 2.33 (0.84) —0.58%* 9
2030 Woman at beach 6.22 (1.73) 3.19 (1.31) 1.11 (0.22) 4.22(2.76) 6.50 (2.08) 2.04 (0.71) —0.45%* 2
4659  Nude coupie 6.25 (2.01) 2.94(1.32) 2.17(1.32) 6.14(2.14) 4.25(1.86) 2.38 (0.82) ~0.57* 9
4690  Nude couple 6.25 (1.90) 2.80(1.33) 2.12(1.43) 5.36(1.81) 4.07 (1.68) 2.39 (0.93) —0.74%%* 9
5700 Mountains 6.25 (1.11) 3.30(1.16) 1.59 (0.81) 3.57(2.17) 4.39 (2.20) 2.22 (0.91) -0.17 9
2600 Man with beer 6.28 (2.87) 1.76 (1.01) 2.41(1.10) 3.79(2.66) 3.90(2.52) 2.56 (1.08) —0.52** 3
8220 Runners 6.28 (1.65) 3.17 (1.12) 1.27 (0.43) 5.52 (1.76) 3.70 (2.77) 2.58 (1.04) —0.21 8
7282  Dessert 6.29 (1.42) 3.72(1.15) 1.11 (0.28) 4.45(2.39) 5.66(2.30) 2.28(1.12) =0.17 7
8260 Motorcycle racer 6.30 (1.63) 267 (1.37) 1.34(0.57) 5.30(299) 4.96(2.09) 2.29 (0.64) -0.30 6
2791  Man with balloons 6.32 (1.54) 3.26 (1.09) 1.13(0.32) 4.06 (2.54) 6.00(2.20) 1.86 (0.86) -0.25 7
4680  Nude couple 6.32 (2.40) 3.17 (1.35) 1.89 (1.09) 6.11 (2.06) 3.96 (1.70) 2.238 (0.90) —0.73%%* 9
8320 Viciorious auto racer 6.35 (2.03) 2.79(1.27) 1.40(0.52) 4.35(2.72) 3.79 (2.61) 2.81 (0.91) -0.27 6
2020  Smiling man 6.37 (2.00) 2.85(1.36) 1.23 (0.37) 3.81(1.86) 3.32(1.89) 2.40 (1.05) -0.03 1
8060  Ali over Liston 6.38 (2.64) 231 (1.28) 2.64 (1.86) 6.54(2.79) 4.92 (2.36) 2.03 (0.97) -0.51* 4
8300  Man in glider 6.39 (1.27) 3.49(1.19) 1.45(0.64) 5.39(2.06) 5.32(1.25) 201 (0.91) -0.11 5
7900  Violin 6.40 (2.20) 3.39(1.23) 1.04(0.11) 2.64(2.43) 5.76(2.17) 2.17 (0.79) -0.31 4
4607  Couple (nudity) 6.41 (1.82) 3.30(1.28) 1.54(0.56) 5.39(1.59) 4.07 (1.61) 2.23 (0.76) —0.48* 9
2500  Elderly man with beard 6.42 (1.77) 3.15(1.00) 1.19 (0.34) 3.88(2.05) 7.50 (1.86) 1.68 (0.96) -0.38* 2
4664  Nude couple 6.43 (2.17) 3.03 (1.36) 2.13 (1.15) 6.46 (2.05) 4.32 (1.89) 2.16 (0.98) —0.72%** 9
1660  Gorilla 6.44 (2.06) 291 (1.29) 1.33 (0.51) 5.44 (2.34) 4.00(2.20) 2.32(1.09) -0.28 1
4641  Couple in water 6.45 (2.31) 3.87(1.13) 1.16(0.38) 5.55(2.34) 6.24 (1.56) 2.15(0.73) —0.53** 7
4533  Volleyball player 6.48 (2.38) 3.71 (1.50) 1.21 (0.65) 4.84(2.99) 6.17(2.27) 251 (0.93) —0.47** 7
8090  Gymnast 6.48 (1.79) 3.17 (1.28) 1.41 (0.60) 6.38 (2.02) 4.26 (1.54) 2.54 (0.78) -0.12 2
5480  Fireworks bloem 6.50 (2.50) 3.77 (1.09) 1.06{0.20) 4.85(2.98) 6.00(2.71) 1.87 (0.93) 0.06 6
8460  Runner with dog 6.52 (1.34) 3.62 (1.26) 1.15(0.29) 4.09 (2.64) 4.74 (1.25) 2.36 (0.77) -0.18 5
2010  Smiling man 6.56 (1.85) 2.66 (1.34) 1.10(0.20) 3.52(2.03) 3.87(2.29) 2.80(1.06) 0.22 1
8040  Diver 6.58 (1.77) 38.86 (0.93) 1.46 (0.70) 5.58 (2.45) 5.96 (1.46) 2.04 (0.94) -0.01 4
8033  Figure skaters 6.60 (2.18) 3.17 (1.20) 1.19 (0.31) 4.76 (2.35) 3.85(2.66) 2.65(1.29) -0.24 8

(continued)
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Skide Valence Positivity Negativity Arousal Dominance  Amibnvalence  Between Posiuuvity
Number Content (SD) (SD) SD) (SD) (SD) (SD; and Negatunty  Set
1900  Tropical fish 6.62 (2.04) 3.38(1.35) 1.54(0.84) 3.19(2.30) 5.60 (2.26) 1.83 (0.87) 0.03 4
7281  Shish kebab 6.65(1.64) 291 (1.13) 1.34(0.53) 3.84(2.19) 5.46(2.66) 1.55 (0.77) ~0.36* 7
8250  Motorcycle wheelie 6.65(1.64) 2.26 (0.99) 1.76 (0.81) 5.70 (2.03) 5.33 (1.58) 1.92 (0.92) ~-0.20 5
1740  Owl 6.69 (1.69) 2.88(0.96) 1.37(0.44) 3.24 (2.01) 5.65(1.58) 2.05 (0.89) -0.01 3
5020  Flowers 6.69 (1.72) 3.32(1.33) 1.07 (0.18) 2.54 (1.96) 6.45 (1.93) 2.02 (0.86) 0.07 1
1810  Hippo 6.70 (1.79) 3.21 (1.20) 1.33 (0.48) 3.43 (2.39) 3.58 (2.72) 2.85 (1.20) ~0.06 5
2250  Neutral girl 6.70 (2.38) 3.47(1.18) 1.06 (0.21) 3.89 (2.14) 6.50 (2.01) 2.18 (1.09) -0.16 1
5891  Clouds 6.70 (1.40) 4.13(0.70) 1.03 (0.13) 35.35(2.39) 3.30 (2.62) 2.37 (1.26) 0.25 5
7270 Chocolate shake 6.70 (1.82) 3.23 (1.26) 1.25(0.35) 5.00 (2.22) 6.8 (2.52) 2.33(1.07) ~0.11 2
4640  Couple kissing 6.74 (1.48) 3.40(1.25) 1.51 (0.69) 3.83 (1.87) 3.13 (2.53) 2.55 (1.15) -0.45* 5
5450  Space shuutle liftoff 6.74 (1.84) 3.56 (1.16) 1.22 (0.31) 5.61 (2.13) 3.39 (1.83) 3.04 (0.99) ~0.12 5
7410  M&M's 6.74 (1.63) 3,46 (1.17) 1.33 (0.48) 3.91 (2.35) 8.73(2.93) 2.81 (1.06) ~0.34 5
5300  Galaxy 6.77 (1.53) 3.65(1.13) 1.15(0.35) 4.77 (3.01) 6.00 (2.21) 2.21 (0.99) 0.28 4
8190  Skiers 6.78 (2.04) 4.06 (1.07) 1.19 (0.43) 5.26 (2.34) 5.28 (1.28) 1.86 (0.74) -0.23 5
2391  Bovandgrandpawith fish  6.80 (2.17) 8.62(1.15) 1.16 (0.26) 4.10 (3.02) 5.77 (1.52) 1.95 (0.81) -0.30 6
2510  Smiling elderly woman 6.80 (2.29) 3.67 (1.13) 1.15(0.24) 4.44 (217) 6.66 (2.14) 2.24 (1.16) -0.08 2
7501  Las Vegas strip 6.80 (2.59) 3.01(1.23) 1.64 (0.84) 5.55(3.36) 5.08 (1.76) 1.89 (0.67) -0.31 6
1450  Gannet 6.81 (1.98) 3.09(1.26) 1.03(0.10) 2.85(2.16) 4.03(1.92) 2.39 (0.94) 0.03 1
5991  Clouds 6.81 (2.01) 3.35(1.26) 1.37(0.76) 4.77(2.36) 5.20 (297) 2.30 (1.07) —0.51** 7
7480  Pasta 6.81 (1.72) 8.55(1.19) 1.09 (0.24) 4.29 (2.56) 3.32 (2.10) 2.49 (0.89) -0.14 7
8080  Man sailing 6.82 (1.70) 2.94 (0.93) 1.47 (0.68) 6.28 (2.30) 4.74 (1.63) 2.83 (0.76) -0.24 2
5270  Waterfall 6.83 (1.67) 4.12(0.87) 1.24(0.50) 4.48 (2.71) 4.52 (2.89) 2.78 (1.11) -0.50* 5
8330  Woman with trophy 6.83 (1.59) 3.17 (1.00) 1.04 (0.11) 3.09 (2.39) 4.40 (2.35)  2.15 (0.96) -0.02 5
1601  Man feeding giraffe 6.84 (1.34) 3.78 (1.08) 1.09 (0.28) 4.13(2.17) 5.06 (1.96) 2.06 (0.68) —0.54** 7
5201  Trees 6.84 (1.70) 3.84 (1.09) 1.02(0.12) 3.29(2.33) 591 (2.15) 2.62 (0.82) -0.09 7
7470  Pancakes with syrup 6.87 (1.91) 3.69(1.06) 1.26(0.38) 5.22 (2.26) 5.77 (1.84) 1.85 (0.70) -0.26 5
1510  German shepherd 6.89 (2.52) 3.69 (1.18) 1.16 (0.43) 5.74 (2.54) 3.41 (2.29) 287 (1.05) —0.36* 1
5030  Flower 6.89 (1.72) 343 (145) 1.03(0.10) 3.07 (2.25) 7.14 (1.88) 2.26 (2.09) -0.12 1
7200  Brownie 6.89 (1.97) 3.40(1.39) 1.19(0.35) 4.78(2.38) 2.65(2.28) 2.37 (1.08) -0.23 1
5982  Clouds 6.90 (1.80) 3.86 (1.16) 1.01 (0.06) 3.60 (2.76) 5.22 (1.70) 2.54 (1.10) 0.07 6
1600  Horse 6.96 (1.56) 3.45(1.21) 1.09(0.37) 3.81(2.32) 4.18(2.39) 2.30 (1.06) -0.18 1
5820  Snowy river 6.96 (2.42) 3.62(1.54) 1.70 (1.33) 4.76 (2.81) 4.04 (2.43) 2.67 (1.03) =0, 79%** 2
5629  Person at mounuintop 6.97 (1.68) 3.54 (1.31) 1.49(0.59) 6.65(2.20) 5.87 (1.60) 2.42 0.77) -0.53* 7
2370 Men in tuxes 7.00 (1.50) 3.49 (1.26) 1.07 (0.21) 3.35 (2.54) 4.64 (2.18) 2.08 (0.91) 0.08 4
5460  Astronaut in space 7.00 (1.71)  3.69 (0.96) 1.06 (0.16) 5.35(2.31) 3.86 (2.74) 2.85(1.18) 0.22 5
5628  Person at mountaintop 7.00 (1.29) 3.84(1.04) 1.18(0.27) 5.96(1.65) 2.85 (1.78)  2.63 (1.27) ~0.47** 8
7400  Hershey bar 7.00(1.73) 359 (1.13) 1.3 (0.49) 4.96 (2.31) 4.46 (222) 2.46 (1.03) -0.16 5
8400  Rafton falls 7.00 (2.34) 3.55(0.99) 1.49 (0.68) 5.65(3.15) 5.97 (2.96) 2.41 (1.08) -0.07 6
8030  Ski jumper 7.02 (1.93) 3.47(1.12) 1.36 (0.53) 7.44 (2.09) 5.65(2.94) 1.90 (1.23) -0.31 2
8120  Tennis plaver 7.02(1.52) 3.37(1.05) 1.08(0.17) 4.53 (2.45) 5.28 (1.82) 246 (1.01) 0.08 2
1500 Dog 7.04(2.34) 3.74(1.41) 1.06(0.19) 4.33 (2.56) 3.39 (2.08) 2.47 (0.78) -0.42* 1
1670 Cow 7.04 (2.05) 2.77(1.30) 1.15(0.29) 35.81(2.42) 4.62 (2.33) 2.56 (1.25) 0.06 1
8034  Skiracer 7.04 (1.52) 3.29(1.02) 1.12(0.32) 5.58(2.54) 4.79 (2.17)  3.06 (0.93) -0.23 8
8200  Water skier 7.07(1.81) 3.30(1.18) 1.14(0.29) b5.45(2.72) 5.98 (2.11) 1.96 (0.81) -0.01 3
8161  Hang glider 7.08 (1.38) 3.42(0.81) 1.26(0.35) 4.96(2.68) 3.61 (1.56) 2.90 (0.77) 0.02 8
5470  Astronaut in space 7.10 (1.62) 3.60 (1.20) 1.23 (0.43) 4.40 (2.44) 5.69 (2.29) 2.24 (0.98) -0.07 6
8470  Mary Lou Retton 7.10(2.10) 357 (1.14) 1.27 (0.58) 5.00 (2.83) 3.30 (2.62) 2.57 (1.16) -0.26 6
8600  Couple with mascot 7.10 (1.65) 3.01(0.95) 1.32(0.58) 3.20(2.04) 6.12 (1.88) 2.24 (0.92) -0.31 6
8350  Tennis winner 7.13(1.55) 351 (1.12) 1.20(0.36) 4.35(2.89) 5.48 (1.33)  1.99 (0.89) 0.07 5
8540  Female medalists 7.13 (1.55) 8.78 (0.90) 1.09 (0.20) 4.05 (2.48) 5.68 (1.91) 2.11 (1.00) 0.17 5
5750  Foliage 7.14 (1.53) 292(1.03) 1.25(0.52) 3.79 (2.64) 2.64 (2.13) 2.65 (1.52) -0.04 3
5890  Earth from space 714 (1.71) 3.92(1.02) 1.04(0.19) 4.21(2.90) 4.41(2.20) 3.21 (L13) 0.08 3
5660  Mountain peak 7.15(1.66) 3.87 (1.05) 1.32(0.67) 4.10(3.21) 5.92(2.84) 1.82 (0.99) -0.27 6
5780  River with trees 7.17 (1.47) 413 (0.83) -“1.00 (0.00) 3.30 (2.40) 3.55 (2.28) 2.23 (1.36) 5
4599  Couple 7.19(2.43) 4.00 (0.99) 1.14(0.25) 7.42(L.77) 5.62 (251) 2.27 (0.70) -0.32 7
7320  Pears 7.21(1.80) 3.53(1.09) 1.08 (0.37) 8.86(2.77) 3.74(2.78) 2.67 (1.04) -0.14 3
8170  Sailboat 7.21 (1.87) 3.60(1.21) 1.11(0.23) 5.32(3.07) 6.28(1.72) 1.86 (0.81) -0.09 6
8420  Kidsin inner tubes 7.21 (1.84) 3.67(1.02) 1.06(0.17) 4.16 (2.85) 4.62(2.34) 25] (0.91) 0.12 6




Ito et al. / BIVARIATE EVALUATIVE SPACE 867

TABLE 1: Continued

Within-Shde
Correlation

Shide Valence Positivity Negativity Arousal Dominance  Ambivalence  Between Posutiity
Number Content (SD) (SD) (SD) (SD) (SD, (SD) and Negativity ~ Set
2650  Kid with ice cream 7.25 (2.15) 3.37 (1.16) 1.17(0.43) 3.90 (3.14) 5.97 (1.70) 1.94 (0.93) -0.18 6
5260  Large waterfalls 7.25(1.59) 3.21(1.41) 1.28(0.47) 4.85(2.35) 6.06(1.81) 2.22(0.83) -0.20 6
1460  Kitten in tree 7.26 (1.54) 4.18 (0.95) 1.05(0.15) 4.09 (2.57) 5.23 (2.90) 2.37 (1.16) -0.28 5
4601  Woman eating strawberry  7.26 (2.00) 3.96 (1.05) 1.04 (0.14) 5.65 (2.48) 6.39 (2.29) 2.22 (0.81) -0.01 7
8180  CIiff divers 7.27 (2.22) 3.46(1.21) 1.92(1.23) 7.19(212) 6.04 (2.29) 1.81 (1.05) ~0.22 4
1602  Butterfly 7.29 (1.51) 4.05 (0.94) 1.06(0.18) 4.13 (2.55) 4.62 (2.05) 2.16 (0.78) -0.47* 7
1999  Mickey and Minnie Mouse ~ 7.30 (2.20) 3.94 (1.25) 1.18 (0.39) 4.80(2.88) 6.06 (1.88) 1.63(0.66) —0.70** 7
5000  Flower 7.30 (7.71)  3.66 (1.16) 1.07 (0.18) 3.48(247) 6.07 (2.00) 1.89 (0.85) -0.25 1
5910  Fireworks over skyline 7.30 (1.58) 4.28 (1.08) 1.01 (0.07) 5.26 (2.58) 2.70(2.18) 2.35(1.39) 0.13 5
1720  Lion 7.31 (1.71) 3.32(1.08) 1.16 (0.26) 4.76 (2.61) 2.70(1.75) 2.72(1.33) ~0.12 3
1811  Four happy chimps 7.32 (1.89) 3.41(1.05) 1.35(0.49) 5.56 (2.04) 4.32(2.77) 270 (1.25) —0.53** 8
8031  Ski racer 7.32(1.64) 3.63(1.23) 1.39(0.70) 5.87 (2.40) 4.04 (2.19) 272(1.18) =0.59** 7
1590  Horse 7.37 (1.61) 3.99(1.09) 1.08 (0.21) 4.02(2.09) 5.72(1.85) 244 (1.21) ~0.31 2,3
2170 Woman breastfeeding 7.38 (1.58) 3.33 (1.23) 1.27 (0.40) 4.65 (2.73) 6.93 (2.36) 1.92 (0.78) -0.41* 4
7260  Strawberry torte 7.38 (1.63) 3.68 (1.09) 1.18(0.38) 5.38(257) 7.14(1.88) 2.03 (0.94) -0.28 2
2660  Babyin tub 7.39 (1.56) 4.10(0.97) 1.13(0.33) 3.78 (2.24) 4.04 (2.34) 277 (1.00) —0.54** 5
4700  Happy couple 7.40 (2.11) 3.45(0.96) 1.19(0.34) 3.70(2.70) 5.71 (1.51) 2.07 (0.86) -0.41* 6
5200  Flowers 7.41 (1.70) 3.71 (0.80) 1.03 (0.13) 2.62 (1.97) 3.32(2.26) 2.53 (1.46) -0.17 3
2550  Smiling older couple 7.43 (1.83) 4.04 (0.96) 1.11 (0.24) 4.09 (2.64) 3.18(2.40) 2.71(1.27) =0.57+* 5
4603  Couple with flowers 7.44 (1.87) 3.61 (1.32) 1.02(0.08) 4.56 (2.35) 3.88 (2.60) 2.32(1.37) -0.25 8
1440  Baby seal 750 (2.59) 3.89 (1.05) 1.04(0.13) 4.30(3.13) 5.76 (2.36) 2.14 (1.04) ~0.49%* 6
4610  Couple 7.50 (2.31) 4.12(0.93) 1.05(0.17) 5.22(2.77) 5.68(2.34) 2.33 (0.88) 0.17 2
7390  Popsicles 7.50 (1.82) 3.42(1.16) 1.11(0.21) 3.50(2.33) 5.87(1.79) 2.32(0.87) -0.34* 6
8370  Whitewater rafting 7.50 (1.37) 3.92(0.97) 1.44 (0.67) 6.50(2.04) 5.00(1.53) 1.94 (0.75) ~0.09 5
1463  Five kittens 7.52 (2.36) 4.45(1.07) 1.19 (0.41) 4.45(2.63) 5.38(2.83) 2.13(1.08) -0.36 7
1540  Cat 7.52 (1.70) 3.65 (1.48) 1.21 (0.46) 4.33 (291) 4.14 (245) 274 (1.15) —0.71%>* 1
5870  Clouds 7.52 (1.55) 3.76 (0.96) 1.12(0.36) 2.69 (2.32) 3.00(2.15) 2.52(1.27) -0.31 3
8162  Hot air balloons 7.52(1.39) 3.60(1.02) 1.08(0.17) 4.60(2.08) 260 (2.24) 274 (1.21) -0.06 8
7280  Wine in basket 7.54 (1.66) 3.20(1.26) 1.19 (0.38) 4.36 (247) 5.77 (2.11) 246 (1.10) -0.04 2
8380  Male medalists 7.55 (2.14) 3.89 (1.13) 1.14 (042) 4.25(3.26) 5.21 (2.47) 255 (1.07) -0.07 6
1620  Springbok 7.59 (1.45) 3.60 (1.24) 1.07 (0.29) 4.07 (2.84) 5.50 (2.22) 2.23 (0.94) -0.08 1
7230  Turkey dinner 760 (1.71) 4.26 (0.98) 1.09 (0.27) 5.44 (2.22) 6.64 (2.25) 2.32 (0.96) -0.22 2
8531  Sports car 7.61 (1.52) 3.73 (0.98) 1.06 (0.20) 6.06 (2.64) 2.78 (1.81) 2.56 (1.15) -0.13 7
7570 Skyline 7.62 (1.52) 3.12(1.13) 1.17(0.32) 4.00(2.83) 6.62(1.86) 249 (1.06) -0.11 3
5220  Path in foliage 7.66 (1.70) 3.17 (1.17) 1.23 (0.30) 3.83 (2.74) 3.75(2.65) 257 (1.29) ~0.18 3
5010  Flower 7.67 (1.47) 3.69 (1.21) 1.01 (0.06) 267 (1.98) 5.58(2.06) 2.14 (0.85) -0.01 1
7350  Pizzas 7.69 (1.78) 3.49(1.36) 1.55(0.83) 5.88 (2.83) 6.52 (2.60) 1.95 (0.78) ~0.41* 4
5623  Wind surfers 7.72 (1.62) 3.79 (0.83) 1.09 (0.24) 5.64 (243) 4.44 (1.58) 2.57 (0.87) ~0.34 8
5626  Hang glider with mountain  7.72 (1.40) 4.10 (0.86) 1.13 (0.22) 5.80 (2.58) 4.39 (1.97) 2.75(0.72) =0.50** 8
8500  Gold bars . 7.72(1.62) 3.38(1.09) 1.15(0.28) 5.52(3.01) 6.42(2.85) 2.07 (0.84) -0.17 3
2530  Couple on bikes 7.79 (1.24) 3.86 (1.10) 1.05(0.19) 3.45(2.44) 3.38 (257) 3.41 (1.28) =0.48+* 3
2501  Couple by ocean 7.80 (1.36) 3.76 (1.15) 1.17 (0.49) 3.60 (2.52) 5.06 (2.08) 2.24 (1.16) ~0.32 6
5621  Skydivers 7.84 (1.59) 3.63 (1.36) 1.44 (0.65) 7.58 (1.80) 5.06 (1.57) 2.38 (0.94) =0.71** 7
5830  People on beach 7.84 (1.66) 4.55(0.76) 1.02 (0.08) 4.62(2.81) 5.08 (1.95) 2.93 (0.96) -0.23 2
8210 Catamaran 7.87 (1.58) 3.86 (1.06) 1.11(0.23) 5.26 (2.36) 5.61 (1.98) 2.05 (0.83) -0.05 5
2260  Crawling baby 7.89 (1.78) 4.09 (1.10) 1.06 (0.17) 4.15(2.80) 5.79 (2.27) 2.20 (1.06) ~0.47** 1
2340  Man with kids 7.90 (1.90) 4.14(0.89) 1.06 (0.22) 4.28 (2.86) 3.11 (2.56) 2.45 (1.40) -0.15 3
2360  Family 7.92 (1.81) 4.60 (0.69) 1.01 (0.06) 4.69(3.03) 6.00(2.65) 2.58 (0.95) ~0.65%* 4
7340  Chocolate ice cream 7.92 (1.41) 3.81(1.26) 1.20(0.35) 6.46 (2.55) 6.28 (2.51) 2.14 (0.84) -0.39* 4
7580  Sand dune 7.93 (1.46) 3.62(1.18) 1.23(0.51) 3.41(264) 5.04(2.10) 267 (1.07) -0.41* 3
5760  Flower bed 7.96 (1.48) 3.89 (1.39) 1.02(0.11) 3.63(2.78) 6.64 (1.81) 2.05 (0.94) -0.37* 1
1610  Rabbit 8.15 (1.46) 3.93(1.18) 1.01 (0.06) 4.04 (2.70) 5.18(2.34) 2.52 (0.87) 0.16 1
2080  Babies 8.15(1.41) 4.04(1.23) 1.00(0.00) 4.31(2.88) 6.93(1.84) 1.88(0.89) 4
7502  Cinderelia’s castle 8.16 (1.14) 4.30 (0.80) 1.06 (0.25) 5.64 (2.14) 4.24 (2.26) 2.70 (1.06) -0.21 8
8490  Roller coaster 8.19 (1.60) 4.20 (0.98) 1.17 (0.40) 7.54 (2.06) 5.09 (1.86) 2.46 (1.13) —0.50%* 4
2050  Smiling baby 8.21 (1.72) 4.37(1.01) 1.02(0.08) 4.10(2.70) 4.77 (2.53) 297 (1.11) 0.09 3
2540  Woman with baby 8.21 (1.35) 4.41 (0.82) 1.00 (0.00) 3.97(3.01) 3.64(2.60) 2.47(1.34) 3

(continued)
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TABLE 1: Continued

Within-Skide

Correlation
Skide Valence Positivity Negativity Arousal Dominance Aminvalence  Between Positivnty
Number Content (SD) (SD) (SD) (SD) (SDj (SD) and Negatunty  Set
2040  Smiling baby 8.22(1.69) 4.29 (0.89) 1.01 (0.06) 5.04 (2.77) 3.79 (2.32) 3.09 (1.04) 0.01 1
5600  Snowy mountains 824 (1.18) 4.30(0.85) 1.03(0.10) 5.26 (2.88) 5.36 (2.50) 2.58 (0.84) -0.05 2
7330  Ice cream sundae 8.27 (1.69) 4.13(1.18) 1.1 (0.60) 6.69 (2.15) 5.24 (2.60) 1.93 (0.80) ~0.53%= 4
2091  Kids with kittens 8.28 (1.14) 3.97(1.23) 1.08 (0.25) 4.40(2.52) 4.76 (1.65) 2.67 (0.64) —0.63** 8
2150  Man with baby 8.28 (1.16) 4.46 (0.70) 1.02 (0.08) 5.16 (2.82) 5.60 (1.91) 2.14 (0.90) -0.35* 2
8501  Paper money 830 (1.49) 4.24 (1.03) 1.27(0.44) 6.60 (3.28) 4.08 (248) 2.24 (1.03) -0.31 6
2160  Man with baby 841 (1.12) 4.19(1.04) 1.02 (0.08) 4.00 (3.05) 4.50(1.93) 2.02(1.18) -0.46* 3
2070  Baby 8.42(1.06) 4.31(1.24) 1.00 (0.00) 5.27(2.85) 7.14 (1.96) 1.69 (0.74) 4
8510  Red ferrari 8.42(1.06) 4.18(1.02) 1.18(0.89) 7.31(2.02) 4.59 (2.53) 2.45 (0.97) -0.24 4
1750  Rabbits with flowers 852 (1.27) 4.14(0.96) 1.00 (0.00) 3.52 (2.86) 3.08 (2.15) 267 (1.42) 3
1920  Dolphins with ball 8.54 (1.03) 4.06(0.95) 1.16(0.35) 5.35(2.67) 5.58 (1.65)  1.94 (0.86) ~0.54** 4
1710  Puppies 8.90 (0.56) €52 (0.78) 1.05 (0.21) 4.07 (3.29) 3.69 (2.33) 3.18 (1.49) 0.17 3

*p< .05, **p < 005, ***p < 0001

Replicability. The use of the SAM in the current study
allows us to directly compare the reactions reported by
our participants to those obtained from other samples.
To the extent that the IAPS stimuli elicit consistent and
generalizable affective states, the reactions they evoke
should have stability across time and participant popula-
tions. The issue of replicability is addressed by compar-
ing the mean valence, arousal, and dominance ratings
that we obtained for each slide to those reported by Lang
et al. (1995). Figure 3 summarizes simple regression
analyses in which the valence, arousal, and dominance
ratings reported by Lang et al. (1995) are predicted by
the respective ratings obtained in the present study.
Analyses confirmed that the correlations between SAM
ratings from the two data sets were uniformly high and
significant for each rating dimension: valence r = .96,
arousal r = .82, and dominance r = .86; all ps < .0001,
two-tailed. Readers may therefore wish to also consult
normative values in Lang et al. (1995).

The correlation between valence and arousal in the
present sample was significant (r=-.40, p < .001). How-
ever, valence and arousal tended to be related in a
curvilinear manner. This relation has also been observed
by Lang et al. (1995). As can be seen in the top panel of
Figure 4, stimuli receiving high or low ratings on the
valence dimension tended to be associated with higher
levels of arousal, whereas stimuli falling more toward the
midpoint of the valence dimension tended to be associ-
ated with lower levels of arousal. A test of this quadratic
effect confirmed that it was statistically significant (¢ =

10.08, p < .0001). Note that the curvilinear distribution*

in the top panel of Figure 4 is not perfectly symmetrical.
Arousal levels associated with extremely negative slides
tend to be higher than those associated with extremely
positive slides.

For the purposes of comparison, the plots of domi-
nance versus valence and dominance versus arousal are
also shown in Figure 4 (middle and bottom panels,
respectively). As observed by Lang et al. (1995), the
relation among these variables tends to be more linear,
with greater feelings of dominance associated with more
positive valence (r=.79, p < .0001) but lower levels of
arousal (r=—0.53, < .0001). The quadratic effects were
not significant in either of these latter analyses.

Positivity, Negativity, and Ambivalence

Means and standard deviations for positivity and ne-
gatvity for each slide are also shown in Table 1. The
distributions of positivity and negativity ratings shown in
Figure 5 indicate that the stimuli are well represented
across the full range of both dimensions. We also com-
puted a correlation between the mean positivity and
negativity ratings shown in Table 1. This correlation,
which we will refer to as a set-based correlation, is meant
to characterize the mode of activation that typifies the
stimuli in the IAPS. Across the slides, mean positivity and
negativity ratings across stimuli were inversely related (r=
—.78, p < .0001). This relation can be seen in the graph
of mean positivity versus mean negativity scores in Figure
6. Also evident in Figure 6 is a tendency for a curvilinear
relation between the two dimensions in this set of stim-
uli, which revealed itself in a significant quadratic effect
(t=17.24, p <.0001).

Table 1 also contains the means and standard devia-
tions for BEAMs ambivalence ratings for each slide.
Responses to the adjective consistent on the ambivalence
scale were reverse scored; higher values on the ambiva-
lence scale therefore indicate greater levels of ambiva-
lence. As shown in the distribution of ambivalence rat-
ings in Figure 7, ambivalence tended to be experienced
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Figure 2 Distributions of Self-Assessment Manikin (SAM) valence
(top panel), arousal (middle panel), and dominance (bottom

panel) ratings.

NOTE: Descriptive statistics for valence are: mean = 5.05, median =,
5.19, mode = 5.04, standard deviation = 1.91, minimum = 1.16, maxi

mum = 8,90, and skewness =—0.14. Descriptive statistics for arousal are:
mean = 4.89, median = 4.79, standard deviation = 1.35, minimum =
1.86, maximum = 8.44, and skewness = 0.06. There were multiple
modes. Descriptive statistics for dominance are: mean = 4.77, median =
4.75, mode = 6.00, standard deviation = 1.14, minimum = 2.00, maxi-
mum = 7.57, and skewness = —0.01. Slide is the unit of analysis. n = 472,
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Figure 3 Mean ratings reported as predicted by ratings from the
present sample for Self-Assessment Manikin (SAM) valence
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SOURCE: Mean ratings reported by Lang, Bradley, and Cuthbert

(1995).

NOTE: All correlation coefficients were significantly different from

zero at p < .0001, two-tailed. Valence r = .96, arousal r = .82, and

dominance r=.86. Slide is the unit of analysis. n = 472.
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Arousal

Figure4 Interrelations among Self-Assessment Manikin (SAM) rating
dimensions,

NOTE: Top panel: arousal as predicted by valence (r= ~.40; p<.001,

two-tailed). Regression line fitted to show quadratic effect (¢= 10.08,

£ <.0001). Middle panel: dominance as predicted by valence (r=.79;"

£<.0001, two-tailed) . Bottom panel: dominance as predicted by arousal
(r=-53, p < .0001). Regression lines for middle and bottom panels
were fitted to show linear relation; quadratic effects were not significant
in these latter analyses. Slide is the unit of analysis. n=472.
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Figure 5 Distributions of positivity (top panel) and negativity (bottom
panel) ratings.

NOTE: Descriptive statistics for positivity are: mean = 2.40, median =
2.22, mode = 1.06, standard deviation = 1.14, minimum = 1.00, maxi-
mum = 4.60, and skewness = 0.25. Descriptive statistics for negativity
are: mean = 2.27, median = 1.78, mode = 1.06, standard deviation =
1.18, minimum = 1.00, maximum = 4.77, and skewness = 0.59. Slide is
the unit of analysis. n = 472.

in only low (e.g., slide 1920, dolphins with ball, M= 1.50)
to middling (e.g., slide 3170, baby with tumor, M= 3.51)
levels. The tendency toward reciprocal activation and
low ambivalence across the slides is, in retrospect, not
surprising given that the slides in the IAPS were chosen
for use in psychophysiological studies to elicit relatively
predictable and replicable emotional states whose he-
donic tone is communicated quickly and unequivocally
(Lang et al., 1995).
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Negativity

Positivity

Figure 6 Mean ratings of negativity as predicted from mean ratings
of positivity.

NOTE: Regression line fitted to show quadratic effect (7 = —.83; ¢ =

20.96; p < .0001). Slide is the unit of analysis. n =472,

Principle of bivalent modes of evaluative activation. The
correlation between mean positivity and negativity rat-
ings across the entire slide set (i.e., the set-based corre-
lation) indicates that positive and negative motivational
substrates generally have reciprocal effects on evalu-
ations for this set of stimuli. The principle of bivalent
modes of evaluative activation further stipulates that for
any individual stimulus, reciprocal, nonreciprocal (e.g.,
coactivation), or uncoupled activation may be evoked in
individuals. To examine this issue, we correlated for each
slide the positivity and negativity ratings from individual
participants (i.e., within=lide correlations). These are
the correlations reported in Table 1. (Note that correla-
tions are not reported for stimuli that lacked variability
in either positivity or negativity ratings—i.e., stimuli for
which uncoupled positive or negative activation was
observed.)

Reciprocal activation across participants is indicated
by a negative within-slide correlation, such as that ob-
tained for slide 2730 (r=~.883, p <.0001). This mode of
activation characterized many of the slides, as shown by
the within-slide positivity/negativity correlations shown
in Figure 8. Consistent with the principle of bivalent
modes of evaluative activation, however, evidence of
other modes of activation was also obtained. Lack of a

relaticnship between positivity and negativity ratings is-

indicative of uncoupled activation across participants.
This can be seen, for instance, in slide 9180 (r=.01),
which shows a picture of dead seals. The mean positivity
and negativity ratings for this slide suggest that the
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Figure 7 Distribution of ambivalence ratings.

NOTE: Descriptive statistics are: mean = 2.37, median = 2.36, standard
deviation = 0.37, minimum = 1.50, maximum = 3.51, and skewness =
0.20. There are multipie modes. Slide is the unit of analysis. » = 472,

uncoupled activation takes the form of singular activa-
tion of the negative valent function. Uncoupled positive
activation is also represented in the stimulus set, as
evidenced by slide 4601 (r = —.01), which shows an
attractive woman eating delicious-looking strawberries.
Coactivation of the two motivational states would be
associated with a positive correlation between the posi-
tivity and negativity ratings; although there were slides
with positive within-slide correlations, none reached sta-
tistical significance. As previously noted, however, the
slides in the IAPS were selected to elicit rapid and un-
equivocal affective reactions (Lang et al., 1995), which
should work against the inclusion of slides that evoke
conflicting affects and feelings of ambivalence.

Principle of antagonistic effects. The principle of an tago-
nistic effects specifies that positive and negative reac-
tions to a stimulus generally have opposing effects on
evaluations and behavior (Cacioppo & Berntson, 1994).
Although positivity and negativity are not assumed to be
uniformly reciprocally activated in the bivariate model,
it does posit that an action disposition will equal the net
difference between positivity and negativity. To examine
the principle of antagonistic effects, we assessed whether
bipolar valence ratings were predicted well by subtract-
ing the unipolar ratings of negativity from the ratings of
positivity. Specifically, each participant’s negativity rating
was subtracted from his or her corresponding positivity
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Figure 8 Distribution of within-slide correlations of positivity ratings
with negativity ratings.

NOTE: Descriptive statistics are: mean = -0.26, median = -0.26, mode =

-0.32, standard deviation = 0.2, minimum = ~0.9, maximum = 0, and

skewness = —0.08. Slide is the unit of analysis. » = 472. :

rating for each slide. These computed valence scores
were then averaged across participants to obtain the
mean computed valence for each slide and compared to
the mean bipolar valence rating for thatslide. Thus, slide
is the unit of analysis. Consistent with the principle of
antagonistic effects, mean bipolar valence ratings and
mean computed valence were highly correlated (r= .93,
p<.0001).

Positivity offset and negativity bias. The bivariate model
further posits that the activation functions of positivity
and negativity are characterized by a positivity offset and
negativity bias, respectively (Cacioppo & Berntson,
1994). The extant research supports these expectations
(Cacioppo et al., 1997; Ito & Cacioppo, in press). Recall
that the positivity offset is a tendency for weak motivation
to approach the low levels of evaluative activation and
that the negativity bias refers to the finding that the
increase in motivational output per quantum of activa-
tion tends to be greater for negativity than for positivity.
A simple way of conceptualizing the activation functions
1sin terms of a greater intercept for positivity (the output
atzero input) but a greater slope for negativity (the rate
atwhich output increases per quantum of activation). T
explore the possible operation of the positivity offsetand
the negativity bias in the IAPS, we conducted regression
analyses in which mean arousal ratings, used as an indi-
cation of evaluative activation, were used to separately

s0
40
g:o
i -
"""" Negativty
19
T 2 3 & § ¢ 7 & %

Figure9 Regression lines predicting mean positivity or mean negativ-
ity from mean arousal,
NOTE: Slide is the unit of analysis. ns = 256 and 216, respectively. For

positivity, intercept = 2.20 and s;lope = 0.24. For negativity, slope = 1.19
and intercept = 0.40.

predict mean positivity and mean negativity ratings. We
then compared the slopes and intercepts from the two
regression equations. Thus, slide is again the unit of
analysis.

Prior to computing the regression analyses, the slides
were dichotomized based on whether they evoked pre-
dominantly positive or negative reactions. Of the slides,
256 that were associated with higher mean positivity
scores than mean negativity scores were used in the
regression analysis of arousal and positivity, and 216
slides associated with higher mean negativity than posi-
tivity scores were used in the regression analysis of
arousal and negativity. The regression lines are shown in
Figure 9.

To compare the slopes and intercepts in the two
populations of slides, separate LISREL models were
tested in which either the slopes or the intercepts were
constrained to be equal. These models test the assump-
tion that the parameter of interest is equal in the wo
populations. Therefore, a significant value indicates a
poorly fitting model. As predicted by the positivity offset,
the equation in which positivity was predicted from
arousal was associated with a significantly higher inter-
cept value (intercept = 2.20) than the one in which
negativity was predicted from arousal (intercept = 1.21),
x2(l) =17.48, p <.0001. Another indication of the fit of
the model is provided by the root mean square error
(RMSEA) statistic. An RMSEA value of 0.00 indicates a
perfectly fitting model (i.e., that the two parameters are
equivalent in the two populations). The RMSEA value
for the intercepts was significantly different from 0
(RMSEA =0.19, p<.001).

The prediction for the negativity bias was also con-
firmed. As shown in Figure 9, the slope for negativity



(slope = 0.40) significantly exceeded that for positivity
(slope =0.23),x*(1) =12.75, p<.0001 and RMSEA =0.16,
p<.01

To ensure that these results were not an artifact of our
unipolar scales, we repeated them using the bipolar
valence ratings as estimates of positive and negative
evaluative activation. Again, slide was the unit of analysis.
As with the prior analysis, slides were dichotomized, this
time at the median of the bipolar valence scale, to form
a subset of positive slides and a subset of negative slides.
Mean bipolar valence scores were reversed scored for
those slides in the negative category so that for both
analyses, higher valence scores indicate greater positive
or negative activation. The regression analyses using the
bipolar valence ratings as dependent measures were
again consistent with the positivity offset and negativity
bias. The analysis in which mean bipolar valence ratings
for the positive slides was predicted from mean arousal
ratings was associated with a higher intercept value (in-
tercept = 1.74) as compared to the comparable analysis
on negative slides (intercept = 0.08), x*(1) = 28.58, p<
.001 and RMSEA = 0.24, p < .001. By contrast, the slope
for the equation involving the negative slides (slope =
0.48) exceeded that associated with the positive slides
(slope =0.21),%*(1) =17.93, <.0001 and RMSEA =0.19,
p<.001.

Individual differences in evaluative activation. As the
within-slide correlations revealed, items in this stimulus
set differ in the type of evaluative activation they elicit
across individuals. Just as a stimulus may differ as a func-
tion of evaluative activation, people may differ in the type
of activation they typically report. To address this issue,
we computed within-participant correlations for the 269
participants who completed the positivity and negativity
scales of the BEAMs. More specifically, for each partici-
pant completing the BEAMs scales, we calculated a cor-
relation between the positivity and negativity ratings
across all the slides that he or she viewed (i.e., participant
was the unit of analysis). Most participants reported
reciprocally related positive and negative reactions, as
shown in Figure 10. The mean correlation was —0.66
(median = -0.69), but there was also variability in this
tendency toward reciprocity. Approximately 6% of the
participants tended to show no relation between their
positivity and negativity ratings.

We also performed a cross-validation analysis to assess
the reliability of these individual differences. For each
participant, we randomly divided the pictures that each

person viewed into two subsets and then computed and

compared separate correlations between each person's
positivity and negativity scores. Greater similarity be-
tween a participant’s positivity/negativity correlation for
the two subsets of slides suggests greater stability in the
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Figure 10 Disiribution of within-participant correlations of positivity
and negativity ratings.

NOTE: Descriptive statistics are: mean = —0.66, median = —0.69, mode =

-0.79, standard deviation = 0.20, minimum = -0.97, maximum = 0.19,

and skewness = 1.28. Participant is the unit of analysis (only those

completing the BEAM:s positivity and negativity scales were included).

n=269.

mode of activation reported. Recall that each participant
rated between 48 and 55 slides. Therefore, the correla-
tion coefficients in this analysis were based on ratings of
24 1o 28 slides. To quantify the stability between correla-
tions computed among the two subsets of pictures, we
calculated a 95% confidence interval around the corre-
lation associated with one subset of slides and then
assessed whether the correlation for the other subset of
slides fell within that interval. The correlations com-
puted on different subsets of slides were not significantly
different from one another for a large majority of the
participants (96%), suggesting that the tendency to re-
port a particular mode of activation is stable, at least
across the course of rating approximately 50 items.

DISCUSSION

The IAPS stimuli have proved useful in the experi-
mental study of affect, attention, and emotion. The
summary data presented here may further increase their
utility. As the histograms shown in Figures 2 and 5 reveal,
the stimuli in the IAPS represent a wide range of valence,
arousal, dominance, positivity, and negativity. Moreover,
the correlations between valence, arousal, and domi-
nance ratings obtained here and in prior samples suggest
that the reactions elicited by the IAPS are stable across
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time and participant groups. Participants’ reactions to
the sumuli are also revealing about the bivariate nature
of affective and evaluative processes.

Principle of Bivalent Modes of Evaluative Activation

Research in the neurosciences and social sciences
suggests that positivity (appetitive) and negativity (aver-
sion) are associated with distinct motivational substrates
(e.g., see Lang et al., 1995). Cacioppo and Berntson
(1994) posit that separability in the activation and func-
tion of the motivational systems was shaped by evolution-
ary forces and suggest a model of evaluative space in
which bipolarity is subsumed. Data from the present
study are consistent with several aspects of this model.
According to the principle of bivalent medes of evalu-
ative activation, positivity and negativity may operate in
a reciprocal, nonreciprocal (e.g., coactivated, coin-
hibited), or uncoupled manner. It is important to em-
phasize that reciprocal activation is one possible mode
of activation in this model. Thus, the assumption that
positivity and negativity are best represented by a bivari-
ate rather than bipolar model does not reject a bipolar
conceptualization of positivity and negativity but instead
subsumes it within a framework that can accommodate
a wider range of outcomes. Another way of viewing the
principle of bivalent evaluative activation is that recipro-
cal activation will be obtained in some but not all in-
stances that would be implied by whole-dimension bipo-
lar models and measures. We examined modes of
evaluative activation at the slide and participant level
using within-slide and within-participant correlations be-
tween positivity and negativity. At both levels, reciprocal
activation was observed, but, consistent with the princi-
ple of bivalent modes of evaluative activation, it was not
exclusively found. There was also evidence both across
participants (the within-slide correlations) and within
participants of uncoupled activation. In fact, across par-
ticipants, uncoupled activation was the modal response;
many within-slide positivity/negativity correlations were
negative in sign, and some were positive in sign, but the
majority of the correlations did not differ significantly
from zero.

Principle of Antagonistic Effects

Although the bivariate model recognizes that positiv-
ity and negativity can operate in reciprocal, nonrecipro-
cal, and uncoupled manners, it also stipulates that posi-
tive and negative valent functions generally have
opposing effects on affective responses (principle of
antagonistic effects). To the extent that this is the case,
a difference score computed between positivity and ne-
gauvity ratings would be expected to correlate with a
bipolar measure of valence. This is indeed what was

obtained. Davis et al. (1995) have reported similar re-
sults. Partcipants in the Davis et al. study reported the
extent to which a subset of the IAPS stimuli elicited
feelings of anger, disgust, fear, happiness, love, and sad-
ness. A composite valence score was created by averaging
the ratings for each valent category. Consistent with our
observations, Davis et al. (1995) reported that valence as
computed from separate assessments of discrete positive
and negative emotional states was highly correlated with
SAM bipolar valence, r= 0.98, p<.0001.

Of importance, positive and negative valent functions
can generally have opposing effects on affective or be-
havioral responses, regardless of whether their activation
is reciprocal, nonreciprocal, or uncoupled. To demon-
strate this, we performed ancillary analyses in which we
assessed evidence for the principle of antagonistic effects
as a function of mode of activation. Among those slides
that evoked areciprocal relation across participants (i.e.,
a negative withinslide correlation, »n = 166), bipolar
valence and valence as computed from unipolar positiv-
ity and negativity scores were highly correlated (r=.93,
p < .0001). Evidence for antagonistic effects between
positivity and negativity was also observed among those
slides that tended to evoke nonreciprocal activation
across participants. Among those slides in which a non-
reciprocal mode of activation was obtained (i.e., anon-
significant within-slide correlation, » = 306), the corre-
lation between bipolar valence and valence as computed
from the unipolar scales was significant (r=0.94, »<.001).

Relations Between Positivity and
Negativity Elicited by the IAPS

The meaning and implications of the various correla-
tions between positivity and negativity merit further com-
ment. In our analyses, we report three such correlations
that address related but distinct issues. The set-based
correlation between mean positivity and mean negativity
ratings provides a characterization of the mode of acti-
vation that is typified by this particular set of stimuli but
is insensitive to variations among participants in the
degree to which a particular slide evokes a given mode
of activation. The set-based correlation revealed that the
IAPS is characterized by generally reciprocal relations
between mean positivity and mean negativity ratings.
This finding is consistent with the relatively low levels of
mean ambivalence reported by our participants. The
absence of IAPS stimuli evoking opposite motivational
states has aiso been noted by Davis et al. (1995).

As we have noted, the slides in this set were chosen
because their hedonic tone is resolved relatively quickly
(Lang et al., 1995). This criterion may bias the set to
include slides for which positivity and negativity are
reciprocally related. At the same time, inspection of the



distribution of mean positivity versus mean negativity
scores (see Figure 6) reveals that reciprocity between the
two substrates was weakest at moderate values of positiv-
ity and negativity. Although this may be due in part to
idiosyncratic features of the stimuli, others have noted
similar effects in other stimulus domains (Diener &
Iran-Nejad, 1986).

As Cacioppo et al. (1997) note, coactivation of posi-
tivity and negativiry may represent an unstable and non-
harmonious psychological state that triggers processes
that are designed to restore harmony (i.e., the principle
of motivational certainty) (see Ableson et al., 1968; Fest-
inger, 1957; Heider, 1946). The outcome of these affec-
tive consistency processes is likely to be a bipolar mental
representation of stimuli or events. Take, for example,
the finding that attitudes toward chosen and unchosen
options become more extreme after, as compared to
before, a decision is made (e.g., Brehm, 1956). Consis-
tency motives may lead a person to resolve any coacti-
vated positive and negative feelings about the chosen
and unchosen options in favor of a reciprocal relation in
which the chosen item tends toward increased positiv-
ity/decreased negativity, whereas the unchosen option
tends toward increased negativity/decreased positivity.
In addition, viewing the world in a bipolar fashion greatly
simplifies one’s motivational orientation and may repre-
sent a useful heuristic. Thus, when evaluative experience
becomes the topic of deliberation and purposeful con-
sideration, as when one is asked to rate one'’s feelings or
one’s conceptual organization of affective stimuli, a bi-
polar organization may be likely to manifest even though
the underlying motivational substrates or initial evalu-
ative processes were not reciprocally activated. Our re-
sults and the results of others, which indicate a stronger
reciprocal relation at higher levels of positivity and ne-
gativity, may therefore reflect a greater tendency for
consistency processes at higher as opposed to moderate
levels of coactivation.

To address variance in positivity and negativity ratings
attributable to individual participants, we computed
within-slide correlations. This statistic reflects the distri-
bution in the relation between positivity and negativity
across participants for a given slide. Aswe have discussed,
reciprocal and uncoupled activation was observed. Al-
though our analyses are confined to the IAPS, it is
interesting to speculate on stimulus features that may
typically promote a particular mode of activation. One
of the conditions fostering reciprocal activation, for ex-
ample, appeared to be positive and negative stimulus
elements whose conjunction produced a meaning shift.
This is exemplified by a slide that shows a seemingly

appetizing piece of pie that is topped with a dollop of

whip cream but is shown with several flies atop it (slide
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7360). In this instance, the attributes of one valence (the
gross flies) appear to have transformed the meaning of
the other valent system, resulting in reciprocitv. That is,
the notion of “delicious pie” was increasingly suppressed
by increaéing notions of “contaminating flies.”

Whereas pictures resulting in reciprocal activation
across participants often contained both positive and
negative elements, those associated with uncoupled ac-
tivation (nonsignificant within-slide correlations) often
contained features of a single hedonic tone, resulting in
univalent reactions. Examples of this category are a
mutilated face (slide 3010) and an attractive woman
eating fresh strawberries (slide 4601). These slides were
associated with uncoupled negativity and positivity, re-
spectively. Another class of pictures that evoked uncou-
pled activation across participants was neutral stimuli, in
which both valent systems were negligibly activated. This
can be seen in slides showing filing cabinets (slide 7224)
and a hair dryer (slide 7050).

As we have noted, there was an absence of slides
showing strong coactivation, but an examination of am-
bivalent stimuli from other domains suggests that these
items are often complex. For example, attitude re-
searchers often use social issues, such as euthanasia and
capital punishment, in studies of ambivalence
(Thompson & Zanna, 1992). There are likely numerous
aspects of these issues that arouse positive and negative
reactions. Unlike the example of the slide with flies on
the pie, it is possible to simultaneously maintain reac-
tions of different valences to complex social issues. Indi-
viduals may favor euthanasia when a terminally ill indi-
vidual is experiencing excruciating pain with no chance
for recovery. The same individuals may disfavor eutha-
nasia, however, for moral reasons or concern over abuses
based on medical economics. Because these conflicting
beliefs are not mutually exclusive, individuals can hold
both sets of them, resulting in feelings of ambivalence.
Coactivation may require the type of complexity in simul-
taneously held positive and negative reactions implied
by this analysis.

The analysis of features associated with different
modes of evaluative activation presented here was only
descriptive. Further analyses that identify features of a
stimulus object that promote a particular mode of evalu-
ative activation are therefore welcomed. The very notion
of modes of evaluative activation, however, requires a
more broad conceptualization than afforded by bipolar
models of affect. We also note that slides showing recip-
rocal activation across participants did not always appear
to contain strong positive and negative elements (see,
e.g., slide 1999, which shows Mickey and Minnie Mouse).
The stimulus features responsible for reciprocity in these
instances require further investigation.
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The third correlation we computed, the within-par-
ticipant correlation, allowed us to address the extent to
which individuals differ in the mode of evaluative activa-
tion that they tend to report across stimuli. Collapsing
across slides, we see that most but not all participants
demonstrate a reciprocal relation in their positivity and
negativity ratings. Additional analyses confirmed the
reliability of these individual differences. This was as-
sessed by randomly dividing the slides that each partici-
pant viewed into two subsets and computing positivity/
negativity correlations for each subset. This cross-validation
analysis revealed good stability in the mode of activa-
tion that was displayed between the two subsets of
slides, especially among those participants for whom the
overall correlation between positivity and negativity (as
computed across all slides viewed by a participant) was
significant.

For exploratory purposes, we identified three groups
of participants based on the cross-validation analysis.
The large majority of participants (n = 239) consistently
showed a reciprocal relation in their positivity and nega-
tivity scores. A second group (n = 8) showed a consis-
tently uncoupled relation between the valent systems,
and a third group (7 = 6) showed a variable or inconsis-
tent relation. When correlations were computed sepa-
rately across two subsets of slides for this third group, for
instance, participants typically displayed a moderately
positive correlation between positivity and negativity in
one subset (e.g., r = .21) and a moderately negative
correlation (e.g., r=—21) in another subset. Thus, this
last group appears to be characterized by lability in their
mode of evaluative activation across stimuli. The first two
groups, in contrast, appear to be characterized by one
predominant mode of activation. These exploratory
analyses are only suggestive, but further work on assess-
ing individual differences appears warranted.

It may be interesting, for instance, to assess implica-
tions, causes, and correlates in the mode of evaluative
activation that is typically reported by an individual and
the stability in which mode is reported. Thompson and
Zanna (1992) found that ambivalence was related in-
versely to need for cognition (Cacioppo & Petty, 1982)
and directly to personal fear of invalidity (Thompson,
Naccarato, & Parker, 1989). Possible links to an individ-
ual difference in mode of evaluative activation are also
suggested by our discussion of the principle of motiva-
tional certainty. We reviewed research on the motivating
properties of affective inconsistency and speculated that
a bipolar representation may represent a useful heuris-
tic. This reasoning suggests that a tendency toward reci-
procity may be associated with variables such as a low
tolerance for ambiguity. Contrary to this speculation,
Madden and Klopfer (1978) report that participants’
tendencies to use a “cannot decide” response on Thur-

stone-type scales assessing attitudes toward capital pun-
ishment and Sundayv observance were unrelated to
scores on a tolerance for ambiguity scale. However, par-
ticipants could only choose between three options—
agree, disagree, and cannot decide. Justasa response at
the midpoint of a bipolar scale cannot differentate
between neutrality and coactivation, it is possible that the
“cannot decide” option was used by participants in the
Madden and Klopfer study to report feelings of neutral-
ity aswell as ambivalence. The potental relation between
tolerance for ambiguity and a tendency toward nonre-
ciprocal modes of evaluative activation is therefore
unresolved.

Positivity Offset and Negativity Bias

In addition to allowing for multiple modes of evalu-
ative activation (i.e., reciprocity, nonreciprocal, and un-
coupled), the bivariate model of evaluative space also
posits distinct activation functions for positivity and ne-
gauvity (Cacioppo et al., 1997). In the present experi-
ment, we obtained evidence that was consistent with the
positivity offset and negativity bias in both of our analy-
ses. Slides were divided into a positive set (those evoking
stronger positive than negative reactions) and a negative
set (those evoking stronger negative than positive reac-
tions). Mean arousal ratings, used as an indication of
level of evaluative activation, were then separately re-
gressed onto ratings of positivity for the positive slides
and ratings of negativity for the negative slides. To en-
sure that results were not an artifact of the type of scale
used, we replicated the analyses using both unipolar
ratings of positivity and negaiivity and bipolar ratings of
valence as the dependent measures. In the latter case,
the slides were divided into sets that evoked primarily
positive reactions and primarily negative reactions by
splitting the bipolar scale at the median. If a weak ten-
dency to approach exists at low levels of evaluative acti-
vation, as suggested by the positivity offset, we would
expect a higher intercept value for the regression line in
the set of positive slides as compared to that in the
negative set of slides. In addition, if increases in activa-
tion of the negative motivational system are associated
with greater output than comparable input to the posi-
tive motivational system, as suggested by the negativity
bias, we would expect a steeper slope for the regression
line in the negative set of slides as compared to that in
the positive set of slides. These predictions were con-
firmed when using unipolar ratings for positivity and nega-
tivity ratings and when using bipolar valence ratings.

CONCLUSION

At this point, readers maywonder how the assumption
of separable positive and negative motivational sub-
strates can be reconciled with the tendency for reciproc-



ity to dominate at the set, slide, and participant level. To
the extent that a difference score between positivity and
negativity ratings shows such a high relation to bipolar
measure of valence, is a bivariate conceptualization
needed or will a bipolar model of affect and bipolar
measures of valence suffice?

First, it is completely possible for two antagonistic
forces to be separable and yet have their net effect well
represented by a difference function. A current of water
flowing from a hose pointed south and another current
of water flowing from a second hose pointed north
represent two independent and antagonistic forces with
a net effect defined well by a simple vector difference.
The force of each current flow depends on the inde-
pendent control of each hose, yet their net effect is the
conjunction of these forces. If what one wants to know is
the net current flow, a bipolar (difference) measure will
perform well. If, however, one wants to understand the
processes underlying the net current flow, models and
measures that focus on the actions of each source are
required.

One advantage to separately assessing positivity and
negativity is to assess their unique relations to behavior.
Some behaviors, such as willingness to donate blood, are
more strongly affected by positive than negative affect
associated with the behavior (Gardner & Cacioppo,
1996). Intentions to donate organs (Parsi & Katz, 1986;
cf. Cacioppo & Gardner, 1993) or to use condoms (Gard-
ner & Cacioppo, 1997), in contrast, are more strongly
affected by related negative than positive affects. In
addition, accurate identification of the motivational sub-
strate that is associated with a behavior has implications
for persuasive messages that are designed to affect the
behavior. With respect to intentions to use condoms, for
instance, Gardner and Cacioppo (1997) demonstrated
that a message designed to reduce the negativity of
condom use resulted in significantly greater intentions
to use condoms in the future than a message promoting
the positive aspects of condom use. Although partial
bipolar models may be generated to also account for
these data, the bivariate model with multiple modes of
evaluative activation offers an organizing framework
that is more comprehensive and predicts such effects
in advance.

Of course, the idea that positive and negative reac-
tions are separable is not unique to our bivariate model.
Separability of positive and negative affect has been a
consistent theme in assessments of subjective well-being
(e.g., Bradburn, 1969; Diener & Emmons, 1985; Warr,
Barter, & Brownbridge, 1983; Watson & Tellegen, 1985; -
Zevon & Tellegen, 1982). These models are certainly
consistent with the principle of bivalent modes of evalu-
ative activation, although this postulate is unique to our
bivariate model of evaluative space (Cacioppo & Bernt-
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son, 1994). Furthermore, in our bivariate model, the
vectors for positivity and negativity do not cross at the
midpoint; rather, each vector starts at the point of zero
activation and increases to either maximal positivity or
maximal negatvity (see Figure 1). Representations of
positive and negative affect in studies of well-being, in
contrast, typically portray the vectors for positivity and
negativity as crossing at a midpoint of neutral affect (e.g.,
see Larsen & Diener, 1992, Figure 2.1). Moreover, in
prior models, a single dimension is often defined as
containing states with both positive and negative he-
donic tone. For example, in Watson and Tellegen's
(1985) important model, the positive dimension is some-
times anchored by terms such as elated on one end and
dullon the other. Similarly, the negative affect dimension
is anchored by distressed on one end and relaxed on the
other. As Larsen and Diener (1992) note, these dimen-
sions have unipolar names but appear bipolar.

In addition, much of the prior research on subjective
well-being has assessed moods or people’s conceptual
organization of emotions, whereas the bivariate model
tested in the present experiment is concerned with
evaluative appraisals and resulting affective or attitudinal
reactions. There may be important differences in the
processes that underlie people’s moods and conceptual
organizations of attitudes and emotions and those oper-
ating to discriminate hostile from hospitable stimuli
(Cacioppo et al., 1997). Finally, in many studies of sub-
Jective well-being, positivity and negativity are treated as
orthogonal factors (e.g., Watson & Tellegen, 1985). With
respect to Figure 1, this prior work implies the existence
only of the reciprocity diagonal. Despite these differ-
ences, the bivariate model of evaluative space shares with
these prior conceptualizations an empbhasis on recogni-
tion of the separability of positive and negative valent
processes. In addition, although much work has focused
on which circumplex model is optimal and which labels
are to be applied to which axis in a circumplex, re-
searchers are now emphasizing the conditions that make
one circumplex representation more or less heuristically
useful (Larsen & Diener, 1992). This emphasis fits nicely
with the suggestion by Cacioppo et al. (1997) that “The
essential question in a bivariate framework is not
whether positive and negative evaluative processes are
reciprocally activated, but rather under what conditions
are they reciprocally, nonreciprocally, or independently
activated” (p. 6).

NOTES

1. An advantage of the Self-Assessment Manikin (SAM) is that
relatively few ratings are required to reliably assess the three dimen-
sions, For example, the SAM compares favorably with Mehrabian and
Russell’s (1974) 18-item Semantic Differential. Specifically, SAM rat-
ings are highly correlated with the Semantic Differential for the vaience
and arousal dimensions (Bradley & Lang, 1994). The correlation of






