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positive and negative evaluations are often negatively
correlated, they should be conceptualized as bivariate,
because under certain circumstances they have the poten-
tial of co-occurring. Zautra et al. (2000) demonstrated
the situational effects of both experimentally induced and
naturally occurring stress on the association between pos-
itivity and negativity and demonstrated that the associa-
tion of positive and negative affect (PA and NA) became
more polarized—that is, the scales became more inversely
correlated—under high stress.

A complementary approach to the question of mixed
emotions addresses it from a personality psychology
perspective, inquiring, “Are there individuals who tend
to experience mixed affective states, and if so, what else
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Most models of affect suggest either inverse or null associ-
ations between positivity and negativity. Recent work has
highlighted situations that sometimes lead to mixed posi-
tive-negative affect. Focusing on the counterpart to these
situational factors, the authors explore the individual-
difference tendency toward mixed emotions, which they
term affective synchrony. In five studies, the authors show
that some individuals demonstrate affective synchrony
(overlapping experience of positive and negative moods),
others a-synchrony (positive and negative mood that
fluctuate independently), and still others de-synchrony
(positive and negative moods that function as bipolar
opposites). These tendencies are stable over time within
persons, vary broadly across individuals, and are associ-
ated with individual differences in cognitive representation
of self and of emotions.

Keywords: affective structure; mixed emotions; individual
differences; diary methods

Can sadness and happiness, negative and positive
moods, co-occur? Shall never the twain meet?

J. T. Larsen, McGraw, and Cacioppo (2001) and Zautra
and his colleagues (e.g., Zautra, Reich, Davis, Potter, &
Nicolson, 2000) recently approached this question from
a social psychological perspective, asking in effect “are
there situations that lead to mixed emotional reactions,
and if so, what are their characteristics?” J. T. Larsen et al.
presented evidence from three situations that clearly
elicited mixed emotions and concluded that although
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do we know about them?” Our goal is to answer this
question and to explore the phenomenon of stable and
broad individual differences in the experience of mixed
affective states. We suggest that one important feature
of mixed affect is its temporal dynamics, and specifi-
cally the possible existence of positive covariation over
time of positive and negative emotions, which we term
affective synchrony. We review affect theories that
speak to the topic of mixed affective states, present evi-
dence for the existence of broad and stable individual
differences in affective synchrony, and begin to examine
its construct validity. Finally, we argue that these indi-
vidual differences may have several implications for
normal and pathological functioning.

Affective Space

The view that mood (or core affect) exists in tonic acti-
vation, at all times, underlies several major theoretical
models of the structure of affect (Barrett & Russell, 1998;
Russell, 1980; Thayer, 1978; Watson & Tellegen, 1985;
Zevon & Tellegen, 1982). Although these models dis-
agree about some important factors, they all share a view
that affect (or arousal; Thayer, 1989) can be best mapped
in a two-dimensional space. They also agree that individ-
ual emotions can be located as points or regions within
this space (cf. Yik, Russell, & Barrett, 1999). At any
given time, a person is thought to experience a core affec-
tive state (e.g., dysphoria, contentment) that can be char-
acterized by certain coordinates in this affective space.

Russell and his colleagues’ (Barrett & Russell, 1998;
Russell, 1979, 1980) circumplex model of affect focuses
on an evaluative appraisal dimension: the valence of
mood, seen as a bipolar dimension stretching between
pleasant and unpleasant affect. It also identifies an
arousal dimension, which lies orthogonal to the valence
dimension, and reflects the intensity level of any partic-
ular mood.

An alternative approach (Thayer, 1989) rotates the
axes of the affective space by 45º. This model charac-
terizes mood or arousal by the degree of activation of
two putative biological systems: energetic arousal (EA)
and tense arousal (TA). The systems are thought to dif-
fer in the underlying physiology and in their evaluative
and behavioral components. TA is related to negative
appraisals and inhibition of behavior, whereas EA is
related to positive appraisals and approach behavior.

Watson, Tellegen, and their colleagues (e.g., Watson
& Tellegen, 1985; Zevon & Tellegen, 1982) espoused a
related conceptualization of the affective space. Their
model retains the same factor rotation, but refers to the
axes as positive and negative activation (PA and NA,
respectively). Both activation axes are hierarchical con-
structs and each subsumes a set of specific emotions

(e.g., for NA: fear, sadness, hostility; for PA: joy, enthu-
siasm; Watson & Clark, 1992). The emotions sub-
sumed by each axis are correlated; NA and PA are terms
that refer to the component of variance shared by the
basic emotions.

The Evaluative Space Model (ESM) was first devel-
oped by Cacioppo and his colleagues (Cacioppo &
Berntson, 1994; Cacioppo, Gardner, & Berntson, 1999;
J. T. Larsen et al., 2001) within the domain of attitudes,
but has since been elaborated into a general model of
valenced or evaluative experience. According to this
model, positive feelings (“feelings for”) and negative
feelings (“feelings against”) are often characterized by
reciprocal activation (one type of feeling rises as the
other falls), but could also be characterized by uncou-
pled activation or by co-activation. The terms positivity
and negativity in ESM are more similar to pleasantness
and unpleasantness (the markers of the Circumplex
Model’s valence dimension) than they are to Watson
and Tellegen’s (1985) PA and NA. Thus, the ESM pre-
diction that positivity and negativity can be co-activated
goes beyond the predictions of Watson and Tellegen,
and suggests that the experience of valence itself (apart
from arousal) represents the integration of two separa-
ble and partially distinct affective components, an
appetitive and an aversive one.

Thayer’s (1989) energy and tension model, Watson
and Tellegen’s (1985) PA and NA model, and Cacioppo
et al.’s (1999) ESM model all converge on a functional
model of affect suggesting two underlying affect systems
(cf. Carver, 2001). As Carver notes, motive theories
originating in neuropsychology, psychopathology, and
conditioning research reached similar conclusions. These
two systems are often referred to as the behavioral acti-
vation (or approach) system (BAS) and the behavioral
inhibition system (BIS) (cf. Fowles, 1988; Gray, 1994).
The former is attentive to reward cues, the latter atten-
tive to threat or punishment cues.

The Synchrony of Affect

Clearly, individuals are not fixed into one set of coor-
dinates in the affective space. In fact, mood or emotion
typically shows very little stability from moment to
moment (e.g., Diener & Larsen, 1984). Some research
already exists on the fluctuation patterns of positive and
negative activation (e.g., Watson, Wiese, Vaidya, &
Tellegen, 1999). There has been little investigation, how-
ever, of the covariation of positive and negative mood
states within individuals across time. Should we expect
this covariation to be highly de-synchronous (reflecting
an inverse association), a-synchronous (reflecting a null
association), or maybe synchronous (reflecting a positive
association) between the two affects?
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Prediction of set synchrony levels. One answer is sug-
gested by the work of Solomon (1980), who posits the
presence of opponent processes in affect. According to
this model, the nervous system’s underlying positive and
negative affect are reciprocally linked such that the
deactivation of one is associated with the activation of
the other. With regards to affect, this implies a rebound
of one emotion when the other subsides. In fact, the
“rebounding” emotion system plays a part in the deac-
tivation of the first emotion, in a process of mutual equi-
librium. This approach would expect a de-synchronous
association between positivity and negativity (as in the
top panel of Figure 1).

Russell’s (1979, 1980; Russell & Carroll, 1999; see
also Green, Goldman, & Salovey, 1993) circumplex
model implicitly agrees with the prediction of affective
de-synchrony. In keeping with the circumplex model’s
emphasis on the bipolar pleasantness dimension of
positivity-negativity, any move in the direction of one
valenced pole entails a move of equal magnitude away
from the oppositely valenced pole. According to Russell
and his colleagues, this should be particularly true when
items reflecting positivity and negativity are chosen to be
bipolar opposites. Should the items selected be more
orthogonal to each other (e.g., high PA and NA on the
Positive and Negative Affect Schedule [PANAS]; Watson,
Clark, and Tellegen, 1988), the predicted value would
shift toward weaker de-synchrony, or even a-synchrony
(i.e., a null temporal association between positivity and
negativity; as in the middle panel of Figure 1).

A similar prediction, of a-synchrony, emerges from
many of the models that identify orthogonal BIS/BAS
systems. For example, the early work of Gray (e.g.,
1994) points to the separate neurological substrates
underlying the two affective systems. Although Gray
himself made no direct prediction regarding individual
differences in synchrony, his model has implications for
this question. On one hand, the independence of the
two neuronal systems certainly allows the association
between them to vary considerably. On the other hand,
given the orthogonality, it would be parsimonious to
expect no dependence (i.e., a-synchrony) on the aver-
age, because each system is activated by different cues
and plays a separate role in motivated behavior.

Prediction of variable synchrony levels. Several of the
models go beyond predicting a set level, or a nomothetic
average, of synchrony. As a group, these models try to
identify features of the situations in which affect is experi-
enced, and suggest that situational determinants will lead
to differing levels of synchrony (cf. J. T. Larsen et al., 2001).

Although not formulated as a model of affect, the clas-
sic static model of achievement motivation (Atkinson,
1957) and later dynamic reformulations of this model

(Atkinson & Birch, 1970; Revelle & Michaels, 1976) sug-
gest that achievement situations are likely to elicit mixed
emotions. According to these models, the thrill of poten-
tial achievement (and anticipatory joy) inherently includes
the anxiety of potential failure (and inhibited behavior).

More recently, the series of studies by Zautra and his
colleagues (2000) provided a clear demonstration that
the stressfulness of a situation is key in predicting the
PA-NA association. These authors find that although PA
and NA are typically weakly related, stressful situations,
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Figure 1 Illustration of synchrony plots for three study participants.
Top: Strong de-synchrony (Subject 202, r = –.81). Middle:
A-synchrony (Subject 121, r = .03). Bottom: Strong syn-
chrony (Subject 225, r = .47). All three participated in
Study 3. Note the presence of high EA/ high TA data
points for both subjects 121 and 225. Possible range for
EA/TA: 0-100.

NOTE: EA = energetic arousal; TA = tense arousal.
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ranging from experimentally induced stress (e.g., prepar-
ing to give a speech) to naturally occurring interpersonal
stress, increase polarization of PA and NA (e.g., Zautra
et al., 2000). Zautra et al. presented an adaptive and/or
cognitive model to explain these findings. According to
this model, stressful conditions increase the need for
heuristic, undifferentiated processing, and therefore lead
to a cognitive simplification. Zautra and his colleagues
posited that although maintaining multiple registers for
different affects is adaptive (and for that reason, neuro-
logically possible), relying on these multiple registers can
also be costly and maladaptive at stressful times when
resources are limited. Although this work does not
explicitly address individual differences, it does suggest
that individuals who are chronically stressed, or ones
who adopt a less complex, undifferentiated cognitive
view, would tend to experience stronger de-synchrony.
In contrast, resilient individuals experience more syn-
chrony between positive and negative emotions (Coifman,
Bonanno, & Rafaeli, in press).

Predictions that are conditional on the stressfulness of
the situation can also be found in the work of Watson
and his colleagues (Watson & Clark, 1994; Watson &
Tellegen, 1985), who expect PA and NA to be orthogo-
nal at the nomothetic level but make more complex pre-
dictions for within-person data. Specifically, although
these authors agree that in “extremely high levels of
affect” (Watson & Clark, 1994, p. 91) the two dimen-
sions are negatively related, they suggest that at all other
levels, positive and negative affective experience remain
unrelated. Two of the earliest daily-diary investigations
of affect (Diener & Iran-Nejad, 1986; Watson, 1988)
support this suggestion. Both these studies found that PA
and NA are largely independent at low or moderate lev-
els of intensity but are strongly (inversely) related at high
intensity.

Thayer (1989) proposes two separate models that
bear on the question of affective synchrony and that dif-
fer somewhat in their predictions. The first of these,
(which we will term the activating event model) suggests
that energy and tension are positively related under
moderate conditions (i.e., when bodily resource demands
are low) and negatively related as resource demands
become considerable. The activating event model can be
understood best by thinking of the events that serve as
activating triggers for negativity. According to the model,
aversive activating conditions (such as stress or pain)
that lead to withdrawal or inhibition initially raise both
TA and EA. This happens, presumably, because of an
energizing appraisal of the situation. Thus, such activat-
ing conditions would lead to a positive correlation
between TA and EA (i.e., high affective synchrony).
Beyond some threshold, tension continues to rise while
fatigue (i.e., a decrease in EA) sets in. Under such adverse

conditions, uncontrollable stressors replace controllable
ones that had previously elicited coping responses and
lead to a negative correlation between TA and EA (i.e.,
low or negative affective synchrony).

In addition to the “activating events” model, Thayer
(1989) presented a second account of energy-tension
interactions that bears some similarity to those of
Zautra, Watson, and their colleagues (Watson et al.,
1999; Zautra et al., 2000). This account (the “require-
ments vs. resources imbalance” model; Thayer, 1989, p.
101) equates energetic arousal with personal coping
resources. According to this model, individuals make
split-second appraisals on entering a situation of the
resources required in it. Simultaneously, they make a
subjective appraisal of their current EA level (i.e., of the
resources they have at their disposal). If an imbalance
occurs between the required and the available resources,
tension arises.

The imbalance model posits the following associa-
tion between EA and TA. Under nondemanding condi-
tions, changes in energy level should be unrelated to
changes in tension level; in fact, tension levels are likely
to be stable and low. Thus, under such conditions, a-
synchrony should appear. Under stressful conditions
(e.g., threat) on the other hand, an inverse associa-
tion (i.e., de-synchrony) should appear: the greater the
energy resources, the lesser the tension. Interestingly,
the model’s “high-stress” prediction is similar to that
of Thayer’s (1989) other (“activating events”) model,
whereas the “low-stress” prediction is inconsistent with
that model.

To summarize thus far, several of the models reviewed
yield predictions regarding the nomothetic levels of syn-
chrony between positivity and negativity. These predic-
tions are typically of de-synchrony or a-synchrony.
Some of the models suggest that features of the activat-
ing events could affect the level of synchrony. With
the exception of Thayer’s (1989) “activating events
model,” all of these perspectives expect synchrony to be
either negative or close to zero, depending on the con-
dition. Specifically, Gray (1994), Watson et al. (1999;
under “non-extreme” conditions), Zautra et al. (2000;
under “non-stressful” conditions), and Thayer’s (1989)
imbalance model (under “moderate” conditions) all
expect a-synchrony (though given the complexity of the
more recent Gray and McNaughton, 2000, model, it is
difficult to know what it predicts in terms of syn-
chrony). Russell (1980), Solomon (1980), Thayer’s
(1989) imbalance model and Watson et al.’s (1999)
model under “extreme” conditions, and Zautra et al.’s
(2000) model under “stressful” conditions expect de-
synchrony. Importantly, none of these models make
predictions regarding individual differences in affective
synchrony.
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Individual Differences in Synchrony

Only investigations that utilize idiographic, repeated-
measures, within-person design (e.g., circadian rhythm
research: Rogers, 1998, Thayer, 1989; p-factor analy-
ses: Feldman, 1995a, Zevon & Tellegen, 1982) bear
directly on the issue of synchrony, and only Feldman
(1995a) directly addressed the issue of cross-person
variability in the covariance of affect systems. Feld-
man’s main purpose was to propose two new individ-
ual difference variables, valence- and arousal-focus,
which index the cognitive focus on arousal-related or
valence-related information in emotions (e.g., in simi-
larity ratings of emotion pairs). One of Feldman’s
main hypotheses was that the foci variables would
account for variance in the observed correlations
between pairs of affects, such as anxiety and depres-
sion or positivity and negativity. Her results supported
this prediction.

Interestingly, Feldman (1995a) took as her starting
point the existence of individual differences in the co-
experience of affect. Our purpose is to go further
back than that starting point and pose three funda-
mental questions: What should we expect the tempo-
ral association between energy and tension (or PA and
NA) to be? Are there individual differences in this
association? What can account for these individual
differences? The three hypotheses guiding us are that
(a) on average, synchrony levels will be close to zero
(i.e., to a-synchrony); (b) this average will be qualified
by wide-ranging and stable individual differences; and
(c) these individual differences in within-person struc-
ture will not be easily reducible to other personality
dimensions or between-person parameters of mood,
but will be associated with social-cognitive variables
related to the cognitive representation of self and
emotions. The first two hypotheses will be tested
by examining the range and variance of synchrony
scores, to determine whether a sizable proportion of
the subjects indeed exhibit high (synchronous) and
low (de-synchronous) associations between positivity
and negativity. The last hypothesis will be tested by
examining the association of affective synchrony with
several mood, personality, and social-cognitive vari-
ables, to reveal its convergent and discriminant valid-
ity. We present the results of five diary studies, which
explore the existence of the affective synchrony con-
struct (Studies 1-5) and document its stability (Studies
3-5). Studies 1 through 3 document the discriminant
validity of affective synchrony, and Studies 4 through
5 its convergent validity. Together, these studies begin
casting a nomological net for this unique affective
phenomenon, a net we then use in the beginning to
discern the meaning of affective synchrony.

STUDIES 1-3

Method

Participants

The participants in these studies (Study 1: 26, 14
female; Study 2: 29, 16 female; Study 3: 82, all female)
were undergraduate students.1 In Studies 1 and 2, they
were recruited from a paid subject pool and offered
$15 as compensation for their participation. In Study 3,
they were fulfilling a requirement in an introductory
psychology course. For purposes unrelated to those
reported here, Studies 2 and 3 used extreme groups
design. Study 2 included participants who scored in the
high or low thirds on stability and/or neuroticism and in
the high or low thirds on impulsivity were selected from
among 87 respondents prescreened with the Eysenck
Personality Inventory (EPI). A balanced number of par-
ticipants in each of the four trait combinations were
invited to participate in the study. In Study 3, two equal
groups (with high and low neuroticism) were similarly
selected; 8 participants (7 of the low-, 1 of the high-
neuroticism group) later withdrew. The method of the
larger study is described in greater detail in Rogers
(1998).

Materials

Personality assessment. The EPI (Eysenck & Eysenck,
1964), a widely used measure that includes scales of
extraversion-introversion and neuroticism, was used.
The Extraversion scale is composed of subscales of
impulsivity and sociability (Rocklin & Revelle, 1981).

Affect assessment. A visual analogue scale (VAS)
containing eight words was employed to assess momen-
tary mood states (see Folstein and Luria, 1973, for this
method’s utility). This method requires the individual to
report the current intensities of feeling states by making
vertical marks across 10-cm horizontal lines with the
anchors very little and very much on each end. Four of
the words load highly on the energetic arousal factor
(energetic, lively, and reverse scores of sleepy and tired)
and four load highly on the tense arousal factor (tense,
frustrated, and reverse scores of calm and relaxed).
The items were adapted from Thayer’s Activation-
Deactivation Adjective Check List (AD ACL) (Thayer,
1986).

Additional tasks. In Studies 1 and 2, choice response
time (RT) and affective recall tasks were programmed
onto a take-home floppy diskette. The RT and recall
findings will not be discussed here but do provide a way
of partially verifying compliance.
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Procedure

In initial sessions, participants completed the EPI
(and were screened with it in Studies 2 and 3). Subse-
quently, participants were given a packet of VAS forms
to be completed every 3 waking hours over the duration
of 5 days (Study 1), 7 days (Study 2), or 2 nonconsecu-
tive weeks (Study 3). In the latter study, experimenters
called each participant following Week 1 to provide
feedback about the number of forms that had been
returned, remind of the procedure, and give an oppor-
tunity to ask questions. Week 2 commenced 2 weeks
after the completion of Week 1.

To encourage reliability in the completion of the
forms, and to discourage participants from completing
forms retrospectively, participants were informed that
they would not incur a penalty for occasionally failing
to complete a form. Participants were also given a
portable computerized RT task, which afforded an
additional check on compliance with the study instruc-
tions. Participants were instructed to complete the
program once a day for the 5 days of the study, at a pre-
specified time range each day. One item on this task
required the participant to enter the current time; this
self-reported time could be compared to the time auto-
matically stamped by the RT program.

Results

The total number of completed affect entries never
fell below three entries a day (Study 1 range: 16 to 25,
mean = 21.4, SD = 3.2; Study 2 range: 26-46, mean =
36.8, SD = 5.1; Study 3 overall range: 55-95, mean =
78.9, SD = 9.3). In Studies 1 and 2, where RT data were
available, participants were accurate (i.e., within 5 min-
utes) in all of their time entries on the portable RT task.
One male participant in Study 2 was excluded from the
sample because of inconsistencies in the self-reported
time entries.

Synchrony Scores: Level, Variability, and Temporal
Stability

Synchrony scores reflect the within-person associa-
tion of EA and TA. One way to index them is by using
ordinary least squares (OLS) correlations between the
two scales. This index revealed wide variation in syn-
chrony scores and showed neither skew nor kurtosis in
any of the studies. However, because our data are
unbalanced (i.e., participants differed in the number of
affect entries completed), we used multilevel regression
analyses to formally test mean levels (fixed effects), vari-
ability (random effects), and prediction of synchrony
scores (cross-level interactions). This analytic strategy
allowed us to account for within-person dependence in

diary data and to overcome the lack of balance. For the
random coefficients regression model, we used EA to
predict TA. All models were tested using the MIXED
procedures in SAS (SAS Institute, 1997; for a nontech-
nical review, see Singer & Willett, 2003).

The fixed-effect estimate for the simple random
coefficients regression models indicated weak negative
(Study 1: b = –.17, p < .05, Study 3: b = –.09, p < .05)
or null (Study 2: b = –.03, ns) average associations
between EA and TA. More important, the random
effect estimates (i.e., the variance of the random coeffi-
cients) was significant in each study (u = .06, .02, and
.04, p < .05, p < .05, and p < .0001, respectively). This
indicates significant individual differences in the associ-
ation of EA and TA in each of the studies. Panels a to c
of Figure 2 display histograms of the individual-level
coefficients for synchrony in the three studies. These are
the random coefficients derived from the multilevel
regression model. Positive scores denote high synchrony,
negative scores denote de-synchrony. Note the sizable
number of individuals who obtained substantial posi-
tive as well as negative affective synchrony scores—
clearly suggesting that a nomothetic average is insufficient
in describing the entire range of scores.

Study 3 provides the opportunity to examine the
temporal stability of synchrony scores. The correlation
of affective synchrony indices obtained from two sepa-
rate multilevel models, one for each week, was r = .65
(p < .001). This temporal stability, with a time lag of 2
weeks, indicates that the within-person association of
EA and TA was quite consistent. For comparison’s sake,
the within-person stability in mean levels of EA and of
TA (computed separately for each of the 2 weeks and
then correlated across subjects) were of the same mag-
nitude (rs = .62 and .65, respectively). These indices are
comparable to the often used measures of positive and
negative affectivity, the trait-like tendencies to experi-
ence positive and negative affect, respectively (e.g.,
Watson & Clark, 1992). In other words, affective syn-
chrony appears to have as much trait-like stability as
positive and negative affectivity.

Prediction of Synchrony Using Personality and Affect
Variables

In each study, a conditional random coefficients
model was computed to determine whether several per-
sonality variables are associated with affective syn-
chrony. Personality variables included the neuroticism
and extraversion dimensions of the EPI, which have
been routinely linked to affective variables (e.g., Meyer
& Shack, 1989; Rogers, 1998). Also included were the
impulsivity and sociability subscales of extraversion,
which have been shown to play divergent roles with
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regards to affect. None of these cross-level interactions
proved to be significant (Study 1: p > .50; Study 2: p >
.15; Study 3: p > .25).

Additional analyses were conducted with several
affective variables that can be extracted from the daily
mood and energy data. These included mean EA and
TA levels and the within-person variation in EA and TA
(indexed by the standard deviation of energy and ten-
sion scores). Again, none of these cross-level interac-
tions proved to be significant (Study 1: p > .50; Study 2:
p > .60; Study 3: p > .20). A single exception, in Study
3, was a marginal negative association between affective
synchrony and the variability in TA.

Discussion

The results of Studies 1 through 3 reveal that affective
synchrony levels vary broadly, ranging from moderately
positive to moderately or strongly negative correlations

between energy and tension. On average, tension and
energy were weakly negatively related to each other.
However, the variability in synchrony levels was quite
pronounced, and exceeded the variability that would
have been expected by chance. Thus, reliance on average
levels of synchrony sacrifices much relevant information
regarding individual differences in this construct.

Following our initial examination of synchrony levels,
we began casting a nomological net, with consistent find-
ings of discriminant validity for synchrony. Neuroticism,
extraversion, sociability, and impulsivity—major personal-
ity dimensions often associated with affective experience—
were not associated with synchrony levels. In addition,
the means and standard deviations of both tension and
energy were unrelated to synchrony.

These three studies provided initial support for the
individual difference construct of affective synchrony,
and for the discrimination of this construct from other
personality variables relevant to affect. In separate
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Figure 2 Frequency distributions of affective synchrony scores in the five studies, showing wide variability.
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samples with somewhat different design, we were able to
replicate its variability as well as the pattern of divergent
findings. In addition, Study 3 served as an extension of
the earlier two studies by demonstrating the temporal sta-
bility of affective synchrony, another important feature in
establishing its construct validity. The next step in estab-
lishing the construct validity involves going beyond its
variability, divergence from other personality and affec-
tivity traits, and temporal stability, and finding its con-
vergence. This is the central goal of Studies 4 and 5, in
which we examine two possible cognitive predictors of
affective synchrony, valence focus (Feldman, 1995a) and
self-concept evaluative integration (Showers, 1992).

Valence focus. Feldman (1995a) suggested that indi-
viduals differ in their representation of emotion terms and
of emotional experiences, and that these individual differ-
ences are best summarized as two competing tendencies—
valence focus (VF) versus arousal focus—that distort the
affective circumplex in different ways. Individuals who
are more valence focused are less likely to notice or dis-
tinguish among arousal levels, and vice versa.

Valence and arousal focus alter the idiographic struc-
ture of affect. In the idealized nomothetic structure (e.g.,
Meyer & Shack, 1989; Russell, 1980) affect terms are
ordered in a continuous fashion around the perimeter of
a hypothetical circle—a circumplex. But when an indi-
vidual places greater emphasis on one of the two dimen-
sions underlying this structure, the ideal circle morphs
into an ellipsoid. Thus, for individuals with a strong VF,
the circle turns into an ellipse with valence as the elon-
gated dimension and arousal as the smaller, secondary
dimension. The opposite occurs for individuals with a
strong arousal focus.

One proposed implication of these individual differ-
ences in the representation of emotions is to the cross-
temporal correlation between NA and PA (and in fact,
between any two specific emotions in the participant’s
emotion space). According to Feldman (1995a), individ-
uals with a strong VF are more likely to differentiate PA
and NA. This will be reflected in a negative correlation
between the two factors. In contrast, individuals with a
strong arousal focus are likely to experience positive and
negative affect states as more similar and possibly as
simultaneous (synchronous). This will be reflected in a
positive correlation between the two factors.

Evaluative integration of the self-concept. Another
cognitive structural variable to examine vis-à-vis syn-
chrony is evaluative integration of the self (EI) (Showers,
1992). This concept was developed within the social-
cognitive literature regarding self-structure (cf. Linville &
Carlston, 1994; Rafaeli-Mor & Steinberg, 2002), which
views the known-self (James, 1890) as an elaborate

knowledge structure (schema) with individual differences
in its organization (Kihlstrom & Klein, 1994).

Affective consequences have been of particular inter-
est to cognitive researchers of the self. First, emotions
and moods reflect the attainment (or impediment) of
self-relevant goals. Second, the self-schema is thought of
as a representation of one’s own personality, formed
through both experience and thought, and consisting of
both semantic and episodic knowledge (Kihlstrom &
Klein, 1994). Thus, knowledge about the self is likely to
include a great deal of evaluative information. Affect
ensues when this evaluative information is activated.

One particular structural variable, EI (Showers, 1992)
seems uniquely suited to serve as a mediator between life
events and varying levels of affective synchrony. EI refers
to an individual’s tendency to make balanced (both pos-
itive and negative) evaluations of his or her particular
self-aspects. The antipode of EI, compartmentalization,
refers to the tendency to make pure and strongly positive
or strongly negative evaluations of individual self-aspects.
As Showers (1995) explained, the evaluative organiza-
tion of the self is believed to influence the accessibility of
valenced information about the self. Specifically, as var-
ious self-relevant events happen, they prime particular
self-aspects; the ensuing affect will be a function of the
evaluative content of those self-aspects. In evaluatively
integrated aspects, both positive and negative informa-
tion will be primed. In compartmentalized aspects, only
positive (or only negative) information will be primed.
Over time, individuals with low EI (i.e., highly compart-
mentalized ones) can be expected to experience either
positive or negative emotions at alternate times. Those
with high EI can be expected to experience simultaneous
positive and negative emotions. Thus, affective syn-
chrony levels could be expected to emerge as a conse-
quence of EI levels.

Hypotheses and Relationship Between the
Predictors

Thus, Studies 4 and 5 were conducted with two main
goals. First, we aimed to replicate the results found earlier
with regards to range (Studies 1-3) and stability (Study 3)
of synchrony scores. Second, we wanted to examine two
possible cognitive predictors of affective synchrony.

Another goal was to replace the arousal-related items
used earlier with more “affective” items. Though EA
and TA are closely tied to positive and negative affec-
tivity, one possible criticism of our previous studies was
their use of terms that are less prototypically affective.

We hypothesized that VF would be negatively associ-
ated with affective synchrony: Individuals who are high
in VF were expected to be more de-synchronous in
their affect. In addition, we hypothesized that EI would
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be positively related to affective synchrony: Individu-
als whose self-concept is evaluatively integrated were
expected to be more synchronous in their affect. The
effects of the two variables are expected to be additive,
as each of the variables is believed to mediate a different
source of input for affective variability and synchrony.
Thus, the two are hypothesized to have, at most, a weak
relationship, as they reflect the cognitive organization of
two separate domains of knowledge: the implicit model
of emotions and the personal view of the self.

STUDY 4

Method

Participants

A total of 62 introductory psychology students (38
females) participated in the study as part of the require-
ment for the course. Unlike the participants in Studies 2
and 3, they were not preselected.

Materials

EI. EI is derived from the self-descriptive sorting task,
used by Rafaeli-Mor, Gotlib, and Revelle (1999), which
varies in minor ways from a task developed by Linville
(1985). Each participant was given a packet of 44 ran-
domly ordered cards, each printed with a trait adjective
derived from pretesting, 10 blank cards, and a two-sided
recording sheet with blank columns. Participants were
asked to sort the cards into meaningful groups, so that
each group is descriptive of an aspect of their life. The
groups were recorded in the blank columns of the
recording sheet. No limit was placed on the number of
groups or on the number of cards (i.e., traits) within
each group. Participants were informed that an adjective
could be used once, several times (in different groups), or
not at all. The blank cards could be used for repetition
of traits. They were allowed 25 minutes to complete the
task. Rather than using Linville’s trait list, which has
been found to be lacking in several respects (see Rafaeli-
Mor et al., 1999; Rafaeli-Mor & Steinberg, 2002), the
list of 44 adjectives was modified from the original in the
following ways: It had a better balance between positive
(23) and negative (21) traits, was somewhat larger (and
therefore a more reliable sample of the entire trait lexi-
con), and utilizes the recent developments in lexical trait
theories (e.g., Goldberg, 1992), which ensures the pres-
ence of markers for all Big-5 dimensions.

VF. In Feldman (1995a), levels of valence or arousal
focus were estimated using mood diary data, which could
give rise to some circularity in the results, as the same

mood diaries were used to form the predicted variables of
PA, NA, sadness, and anxiety (which were then corre-
lated to obtain synchrony scores). In this study, we
avoided such circularity by computing the VF index from
a separate conditional probability rating task. This task
includes all 120 possible pairs of 16 affect circumplex
markers (taken from Feldman, 1995a). For each pair of
affects, participants rate how likely they think it is to
experience the second emotion while experiencing the
first. Two somewhat similar instruments were adminis-
tered. The first assessed the perceived conditional proba-
bilities for the participant, himself or herself, jointly
experiencing pairs of emotions. The second, identical in
every other respect, differed simply in its instructions:
Here, the frame of reference was changed and participants
were asked about the conditional probabilities of people
in general jointly experiencing the pairs of emotion.

The conditional probability ratings of both instru-
ments were transformed into distance matrices, which
were analyzed using an INDSCAL (individual differences
in scaling) model. This analysis returns the individual
weights of any participant on the various nomothetic
dimensions in a multidimensional scaling (MDS) model
(Carrol & Chang, 1970). Based on previous research
(e.g., Russell, 1979; Thayer, 1989; Watson, 1988), a two-
dimensional nomothetic solution was used, against which
the idiographic weights were computed.

Affect assessment. This study employed a VAS, simi-
lar to the ones used in the earlier studies, but containing
14 words. These consisted of markers for each of the
eight octants of the affective circumplex, which have
been found to serve as good affect circumplex markers
(see Feldman, 1995a; Rafaeli & Revelle, 2006). Two
additional markers, one each for the positive poles of
EA and TA (“energetic” and “tense”), were used. Each
VAS was anchored by the labels very little and very
much. The final EA scale was aroused, energetic, peppy,
enthusiastic, quiet, sleepy, and sluggish (the last three
reverse scored); the final TA scale was nervous, afraid,
sad, tense, disappointed, calm, and relaxed (the last two
reverse scored).

Procedure

In an initial study session, participants completed the
social-cognitive measures and were instructed to com-
plete VAS sheets every 3 waking hours for 2 noncon-
tiguous weeks. Following Week 1, experimenters called
each participant to provide feedback about the number
of forms that had been returned, remind of the proce-
dure, and give an opportunity to ask questions. A total
of 2 weeks later, participants completed another week
(Week 2) of diaries.
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Results

A total of 60 participants completed the laboratory
session and consented to participate in the rest of the
study; and two additional participants took part only in
the diary portion of the study. Of the 62, 1 failed to
complete any diary entries, 14 completed 1 of the 2
weeks of entries, and 2 completed 2 weeks of data but
with very few entries. Further analyses were computed
with all available data, unless otherwise noted.

The total number of completed affect entries over the
14 days of the study varied from 4 to 80 (n = 61, M =
41.1, SD = 19.3). During the first of the 2 weeks, the total
number of entries varied from 4 to 48 (n = 61, M = 23.4,
SD = 9.3). During the second of the 2 weeks, the total
number of entries varied from 5 to 40 (n = 47, M = 23.0,
SD = 9.2). We compared those who completed more than
3 entries each day on both weeks (n = 45) to the remain-
ing participants and found them not to differ in the
number and variability of entries per day or in any of the
primary mood indices, including the mean, standard
deviation, or internal consistencies of their EA and TA
scores. Subsequently, all participants’ data were used.

Synchrony Scores: Level, Variability, and Temporal
Stability

Initial OLS analyses again found wide variation in
synchrony scores, with nonsignificant skew and kurto-
sis. As in the earlier studies, we used multilevel regres-
sions in all subsequent analyses to formally test mean
levels, variability, and prediction of synchrony scores.
The fixed-effect estimate for the simple random coeffi-
cients regression model indicated a null average associa-
tion between EA and TA (b = –.06, ns). More important,
the random-effect estimate (u = .04, p < .01) was signif-
icant, indicating significant individual differences in the
association of EA and TA. Panel d of Figure 2 displays a
histogram of the individual-level coefficients for syn-
chrony in Study 4. As before, a sizable number of indi-
viduals obtained substantial positive as well as negative
synchrony scores. As in Study 3, the temporal stability
(indexed by the Week 1 to Week 2 correlation of the
affective synchrony indices, computed for the 45 partic-
ipants with sufficient data, was high (r = .39, p < .001).

Prediction of Synchrony Using Social-Cognitive
Variables

EI scores. The EI scores were computed from each
individual’s trait-sort data. The computation of this
index is outlined by Showers (1992) and entails comput-
ing a phi (ϕ) coefficient based on the chi-square statis-
tic for each participant. This coefficient ranges from 0

(perfectly random sort: low compartmentalization or
high EI) to 1 (perfect compartmentalization: low EI). For
ease of understanding, the score was reversed so that
high scores denote high EI. Of the participants, 60 com-
pleted this task. On average, participants used negative
traits to describe themselves 29% of the time (SD =
13%). However, 4 participants provided self-descriptive
profiles without any negative traits; no EI scores could
be computed based on these profiles. The remaining 56
participants had an average EI score (.27, SD = 0.17)
that fell within the range typically found in EI studies (EI
of .25 to .35, corresponding to compartmentalization of
.65 to .75; Showers & Kling, 1996).

VF scores. The conditional probability tasks provide
both nomothetic models of the organization of affect
terms (based on MDS) and indices of individuals’ distor-
tions of the affect space (based on INDSCAL). The inclu-
sion of two similar tasks was done to ensure that the
conditional probabilities indeed reflect the semantic orga-
nization of affect and not simply the episodic memory of
the participant’s own experiences of emotions.

An MDS solution with two dimensions was obtained
for each task. The solutions accounted for 80% and
81% of the variance in the “self” and “people in gen-
eral” tasks, respectively. These solutions were used less
for their sufficiency (both had stress indices of .17,
which is above the recommended level of stress) than for
their interpretability and comparability to other models
of affective structure (e.g., Feldman, 1995a). Based on
the identity and relative location of the 16 mood words
in both solutions, the axes were labeled as EA and TA.
MDS assigns a location in the two-dimensional space
based on a vector reflecting both axes—essentially,
based on the items’ loadings. These numbers reflect the
rating scale used in the conditional probability task
(which ranged from 1 to 7).

The nomothetic structures emerging from the two
tasks were remarkably similar (see Figure 3, Table 1).
Coefficients of congruence were computed to further
examine the comparability of the two tasks. For both
EA and TA, the congruence coefficients as well as the
simple correlations between the loadings of the 16 items
in the “self” and “people in general” tasks exceeded r =
.995. Thus, the average (shared) structure of affect
seems insensitive to the type of question asked (i.e.,
focused on the self or on people in general).

As seen in Figure 3, the MDS solutions yielded EA
and TA dimensions. To obtain a joint space organized
along valence and arousal (which will serve as the ref-
erence point from which idiographic distortions would
be obtained), the joint solutions first needed to be
rotated. The factor loadings from Feldman (1995b,
sample 3) were used as the target in the rotation of the
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MDS solution. An OLS procedure was devised that
rotated the MDS loadings so that the congruence with
Feldman’s (1995b) loadings would be maximized. For
both the “self” and the “people in general,” the highest
congruence was achieved when the scores were rotated
48.4 degrees (in both tasks, the congruence for
Dimension 1: .91; the congruence for Dimension 2:
.86). The rotated joint space of the “self” task is pre-
sented in Figure 4. As the congruence coefficients
between this solution and those of earlier investigators
(e.g., Feldman, 1995b) are sufficiently high, it seems
warranted to refer to these dimensions as “valence” and
“arousal,” respectively. In addition, as the results with
“self” and “people in general” continued to be identi-
cal, we go on to report only those with the “self”
conditional probability task.

INDSCAL computes individual distortions from the
joint space anchored around valence and arousal. These
distortions can be thought of as the weights (wlk) given
by person (1) to each of the dimensions (Dimension k =
1 or 2), so that the predicted distance (d̂ijl) between any
two emotions (i and j)

d̂ijl =

√∑2

k = 1

wlk (sik − sjk)
2

would be as close as possible to the observed distance
(d̂ijl). In other words, INDSCAL attempts to minimize
the squared residuals (d̂ijl-dijl)

2.
Each participant’s data were summarized by four

indices. The first two are the idiographic weights on
valence and on arousal (i.e., to what degree is the
person emphasizing valence or arousal in his or her sub-
jective judgments of pairs of emotions). Third is the fit
of the weighted space (i.e., how adequately does the
joint space, distorted by idiographic weights, recreate
the actual observed similarities between all pairs of
emotions for that particular individual). Fourth, is a
ratio of the valence and arousal weights (i.e., the rela-
tive focus of the individual on valence [yielding scores
greater than 1] or on arousal [yielding scores less than
1]). The valence to arousal ratio varied from 0.68 to
1.49, which is roughly equivalent to ratios of between
2:3 and 3:2 of valence to arousal. These scores had a
mean of 0.98 (SD = 0.20), which reflects an almost
equal balance (1:1) of valence and arousal, on average.
Ratio indices computed by dividing one variable by
another yield skewed, nonsymmetrical distributions,
which may weaken their linear relationship with other
variables. To correct this problem, a log-transformation
was computed for this variable. The rank order correlation
of the original ratio and the transformed score (here-
after referred to as VF) was, of course, 1.00; the Pearson
product-moment correlations were also very high (r >
.99). Figure 5 provides examples of the idiographic
(weighted) space of 2 participants, chosen to illustrate
the extremes of VF. These plots are obtained by multi-
plying each item’s loadings on the nomothetic dimen-
sions by the individual’s idiographic weights. As with
the MDS plots, INDSCAL plots use the metric of the
conditional probability task that yielded the similarity
ratings among items. Participant 10 (top panel) had one
of the lowest VF scores (0.68, log transformed –.38); as
is clearly visible, this participant’s affective space is
somewhat elongated vertically, reflecting a stronger
arousal focus than is common. Participant 54 (bottom
panel) had one of the highest VF scores (1.49, log trans-
formed .40), stemming from an affective space that is
more horizontal, and less circular, than is typical.
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Figure 3 Multidimensional Scaling (MDS) plots of conditional prob-
ability ratings, Study 4. Top panel: “Self” data. Bottom
panel: “People in general” data.
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Examining the central hypothesis. The central hypoth-
esis of this study was that EI and VF will independently
predict individual differences in affective synchrony and
that the two would be unrelated to each other. A condi-
tional random coefficients model was computed to
examine the convergent validity of synchrony with EI
and VF. Both EI (b = .37, p < .05) and VF (b = –.62, p <
.001) moderated the association between EA and TA in
the expected directions (all ps one-sided). In other
words, with greater VF, and with more compartmental-
ization (lower evaluative integration), individuals have a
more de-synchronous or bipolar experience of EA and
TA. The inverse association between VF and synchrony

can be seen in the top panel of Figure 6. Interestingly,
when VF (the log-transformed ratio of valence and
arousal) equaled zero (i.e., when valence and arousal
were weighted equally), the predicted synchrony score
was zero. As in the unconditional model, EA itself was
not a predictor of TA (b = –.05, ns), nor were VF or EI
predictive of TA themselves. The two predictors were
unrelated to each other (r = .23, ns).

Discussion

The findings of Study 4 were consistent with the pre-
dicted model. Broad and stable individual differences in
affective synchrony were uncovered. These differences
were predicted by two cognitive variables, VF and EI,
beginning to establish convergent validity to the concept
of affective synchrony. In Study 5, we sought to repli-
cate the findings of variability, temporal stability, and
convergent validity. In addition, because the findings
with EI (which were weaker than those with VF) may
have been a function of insufficient power, we used a
bigger sample as well as electronic (rather than paper-
and-pencil) diaries.

STUDY 5

Method

Participants

A total of 96 introductory psychology students (59
females) participated in the study as part of the require-
ment for the course. They were not preselected in any
way.
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TABLE 1: Dimension Weights of the 16 Emotions Words From Multidimensional Scaling Analysis of Conditional Prability Ratings, Study 4

“Self” Rating Task “People in General” Rating Task

Emotion Dimension 1 Dimension 2 Dimension 1 Dimension 2

Surprised 0.73 0.44 0.79 0.45
Still –0.79 –0.34 –0.77 –0.29
Sluggish –1.07 –0.03 –1.06 –0.07
Sleepy –0.73 –0.47 –0.76 –0.48
Satisfied 0.36 –0.92 0.37 –0.91
Sad –0.87 0.70 –0.81 0.70
Relaxed –0.32 –0.91 –0.41 –0.87
Quiet –0.58 0.04 –0.56 0.01
Peppy 1.28 –0.08 1.25 –0.07
Nervous 0.41 1.09 0.36 1.05
Happy 0.64 –0.62 0.68 –0.67
Enthusiastic 1.03 –0.31 1.05 –0.31
Disappointed –0.71 0.79 –0.71 0.87
Calm –0.47 –0.72 –0.50 –0.71
Aroused 0.95 0.16 0.99 0.18
Afraid 0.12 1.17 0.10 1.12
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Figure 4 Joint semantic space (across all participants) derived
from multidimensional scaling analysis and rotated to a
Valence × Arousal solution, Study 4.
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Materials

EI and VF. EI was measured as in Study 4. VF was
again measured with a conditional probability ques-
tionnaire, which was analyzed using MDS and IND-
SCAL. Because the two versions used in Study 4 (which
differed in the frame of reference: self vs. people in gen-
eral) yielded very comparable results, only one, the self-
referential task, was retained.

Affect assessment. To improve the reliability and effi-
ciency of collecting momentary diary ratings, the mood
questionnaire was administered using a hand-held Palm
Inc. device. Moods were responded to on a 0 to 9 scale,
with not at all and very much as anchors.

Procedure

The procedure was identical to that of Study 4,
except for additional detailed instruction given during
the initial session about the operation and use of the
electronic mood diary.

Results

A total of 96 participants completed the laboratory
session and consented to participate in the rest of the
study. Of the 96 participants, 3 failed to complete any
diary entries, 11 completed 1 of the 2 weeks, and 4 com-
pleted both weeks, but with few diary entries (either
fewer than 4 days of one of the weeks, or a total of fewer
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Figure 5 The INDSCAL results of two selected participants from
Study 4. (A) participant 10, with low valence focus. (B)
participant 54, with high valence focus.

NOTE: INDSCAL = Individual differences in scaling.
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Figure 6 The association between valence focus and affective
synchrony in Studies 4 (top panel) and 5 (bottom
panel).

 at UNIV OF GEORGIA LIBRARIES on May 27, 2015psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


than 20 entries over both weeks). Further analyses were
computed with all available data, unless otherwise noted.

The total number of completed affect entries over the
14 days of the study varied from 6 to 89 (n = 93, M =
46.5, SD = 17.1). During the first of the 2 weeks, the
total number of entries varied from 4 to 46 (n = 93, M =
26.0, SD = 8.7). During the second of the 2 weeks, the
total number of entries varied from 2 to 45 (n = 82, M =
23.2, SD = 8.9). We compared those who completed
more than 3 entries each day on both weeks (n = 78) to
the remaining participants, and found them not to differ
in the number and variability of entries per day or in any
of the primary mood indices, with the exception of mean
EA scores, which were somewhat higher among those
who completed sufficient data on both weeks (t = 2.07,
p < .05). Subsequently, all participants’ data were used.

Synchrony Scores: Levels, Variability, and Temporal
Stability

Initial OLS analyses again found wide variation in
synchrony scores, with nonsignificant skew and kur-
tosis. The fixed-effect estimate for the simple random
coefficients regression model indicated a null average
association between EA and TA (b = .01, ns). More
importantly, the random-effect estimate (u = .04, p <
.0001) indicated significant individual differences in that
association. Panel e of Figure 2 displays a histogram of
the individual-level coefficients for synchrony in Study 5.
As before, a sizable number of individuals obtained sub-
stantial positive as well as negative synchrony scores. As
in Studies 3 and 4, the temporal stability (indexed by the
Week 1 to Week 2 correlation of the affective synchrony
indices, computed for the 78 participants with sufficient
data) was high (r = .43, p < .001).

Prediction of Synchrony Using Social-Cognitive
Predictors

EI scores. The EI index was computed in the same
manner as in Study 4. All 96 participants completed this
task. On average, participants used negative traits to
describe themselves 29% of the time (SD = 14%). One
participant provided a self-descriptive profile without
any negative traits; no EI scores could be computed
based on this profile. The remaining 95 participants had
an average EI score (.28, SD = 0.22) that was very close
to that found in Study 4.

VF scores. Of the 96 participants, 7 failed to com-
plete the conditional probability rating task. A two-
dimensional MDS solution accounted for 77% of the
variance in the task. As in Study 4, this solution was
used less for its sufficiency (the solution had a stress

index of .18, which is above the recommended level of
stress) than for its interpretability and comparability to
other models of affective structure. The congruence of
the present solution with that found for the parallel task
in Study 4 was very high (> .99 for both the EA and TA
dimensions). Similarly, the correlations of the 16 item
loadings on the respective dimensions within the two
samples revealed the loadings to be almost identical (r <
.99 for both EA and TA). For the reasons explained at
length in Study 4, the joint solutions needed to be
rotated to allow a computation of the VF index. As in
Study 4, the factor loadings from Feldman (1995b, sam-
ple 3) were used as the anchors in the rotation of the
MDS solution. The MDS loadings were rotated to max-
imize the congruence with Feldman’s (1995b) loadings.
The highest congruence was achieved when the scores
were rotated 46.5 degrees (.91, .86 for the respective
dimensions). The rotated joint space of the affect items
was very similar to that found in Study 4, justifying the
use of the terms valence and arousal, respectively. As in
Study 4, the valence to arousal ratios (which varied
from 0.67 to 1.71, with a mean of 0.97 [SD = 0.17])
were log transformed to obtain VF scores.

Examining the central hypothesis. A conditional ran-
dom coefficients model was computed to examine the
convergent validity of synchrony with EI and VF.
Unlike Study 4, EI (b = –.10, ns) did not moderate the
association of EA and TA. However, VF (b = –.32, p <
.05) did moderate that association. In other words, with
greater VF (though not with lower evaluative integra-
tion), individuals had a more de-synchronous or bipolar
experience of EA and TA. The inverse association
between VF and synchrony can be seen in the bottom
panel of Figure 6; as in Study 4, when VF equaled zero
(i.e., when valence and arousal were weighted equally),
the predicted synchrony score was zero. As in the
unconditional model and in Study 4, EA itself was not
a predictor of TA (b = –.05, ns), nor were VF or EI pre-
dictive of TA themselves.

GENERAL DISCUSSION

We started our investigation with the following three
questions: What should we expect the temporal associa-
tion between energy and tension, or PA and NA, to be?
Are there individual differences in this association?
And what accounts for these individual differences? In
answering the first two questions, we now know to
expect synchrony to average close to zero, but also to
vary widely. A sizable minority in each of the studies evi-
denced either a substantial negative or a substantial pos-
itive association between the supposedly unrelated affect
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dimensions. Moreover, based on Studies 3 to 5, we
know that the individual differences in synchrony are
quite stable. Our most dramatic finding is the discov-
ery of some individuals who report experiencing
either strongly inverse or moderately positive associations
between energy and tension, positivity and negativity.
The first of these two groups (the de-synchronous one)
are characterized by a bipolar experience of affect: an
alternation between positive (energy and no tension) and
negative (tension and no energy). The second, synchro-
nous group shows a tendency toward mixed emotions.

In answering the third question, we have found both
discriminant and convergent validity for affective syn-
chrony. We discuss these findings below.

Personality and affectivity. Are mixed emotions more
moderate in intensity? Intuition would suggest this.
After all, individuals who are de-synchronous tend to
experience high energy along with low tension, and vice
versa. Such absence of mixed moods may predispose
these individuals to intense affective experience in both
positive and negative moods. Thus, affective synchrony
may be inversely related to affect intensity (R. J. Larsen
& Diener, 1987). Affect intensity is itself related to sev-
eral personality factors and behavioral outcomes (for
example, R. J. Larsen, Diener, and Emmons, 1986,
found it to relate positively to both extraversion and
neuroticism). However, Studies 1 to 3 revealed that the
personality dimensions tapping the strength of sensitivity
or response to reward (extraversion, sociability, impul-
sivity, and positive affectivity) or to punishment (neu-
roticism, negative affectivity) were unrelated to
synchrony. As a rule, neither were indices of levels of,
or variability in, affect. Such trait and affectivity mea-
sures reflect biological and temperamental characteris-
tics of the individual. Finding that they are discriminant
from affective synchrony may be an indication that syn-
chrony has to do more with processing mechanisms
than with stable temperament. This led us to examine
social cognitive characteristics as convergent variables.

Cognitive representation of self and emotions. Indeed,
we found greater evidence for convergence of affective
synchrony when we turned to such social-cognitive indi-
vidual differences. Studies 4 and 5 tested the prediction
that two structural variables—the degree of evaluative
integration in the self-concept and of VF in emotion
knowledge—would be independently predictive of affec-
tive synchrony. We found a robust relationship between
VF and affective synchrony but only partial support for
the predictive role of EI.

Several explanations may account for the inconsis-
tent association between EI and synchrony. Perhaps,
contrary to the hypothesis, self-reported affect and

affective synchrony do not involve any activation of the
self-schema. Accordingly, perhaps features of the self-
schema (such as EI) play no part in the activation, or
labeling, of affect. Alternatively, it may be the evalua-
tive integration of knowledge about others, or about sit-
uations we find ourselves in—rather than about the
self—that determines the activation of mixed emotions.

In contrast, it is possible that the role played by the
self-schema in the generation of affect is more complex
than the one assumed in this investigation. For example,
the index of EI used in this study may have been too
gross to detect the effect of mixed cognitive content on
mood. EI can be thought of as the overall degree of
cross-valence integration, across all self-aspects. How-
ever, at any given moment, individuals have one “work-
ing self-aspects,” one part of their self-schema that is
activated and engaged. Typically, this part will corre-
spond to the social role they are enacting at the moment,
or the personal goal they are pursuing. A more fine-
tuned analysis of the EI hypothesis would involve moni-
toring of the self-aspects or roles that are activated at the
time of a mood rating. Such a design, somewhat more
elaborate than the present one, would require obtaining
individuals’ self-descriptions (including the list of their
self-aspects) in advance. Each participant’s diary would
then allow reports about which role is being enacted at
the moment. Affective responses, and particularly mixed
affect, could then be predicted based on the degree of
integration of positive and negative information in that
particular self-aspects, as reported in the earlier session.
Such an analysis (though more complex) would be con-
sistent with social-cognitive theories of affect and per-
sonality, which are process (rather than trait) models.
Until such an analysis is conducted, it appears premature
to completely reject the EI hypothesis.

Happily, more robust results were obtained with VF in
a conceptual, rather than literal, replication of Feldman
(1995a). Our treatment of VF differed in two important
ways. First, valence and arousal focus were treated as
competing tendencies (as reflected in the log-transformed
ratio index). This is consistent with Feldman’s finding of
a strong negative relationship between separate indices of
valence and arousal focus, but differs from her analyses,
which retained separate indices rather than creating a
combined one. It is also consistent with related theoreti-
cal models (e.g., Blascovich, 1992), which suggest that an
individual’s attention is divided between internal
(somatic, arousal-related) cues and external (consequen-
tial, socially relevant, and valence-related) cues. We rea-
soned that a single index should suffice to indicate the
relative amount of attention given to either type of cue—
and found support for this reasoning.

Second, the VF index was obtained from a separate
source of data (the conditional probability rating task)
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rather than from the mood reports themselves. Although
Feldman (1995a) assured that the circumplex items used
to compute VF (and arousal focus) had little overlap with
the items used in the dependent indices (e.g., the PA and
NA scales), some degree of circularity remained. Demon-
strating the validity of the focus indices requires using pre-
dictor and predicted indices computed from maximally
divergent sources of data, as we did in our studies.

The association between VF and synchrony suggests
that individuals use their idiosyncratic cognitive repre-
sentation of affect when labeling their own emotional
experience.2 If the idiosyncratic structure is high in VF,
individuals tend to label emotions as either positive or
negative, and less often as mixed; arousal will play a
smaller part in the labeling of emotions. The inverse will
be true when VF is low.

Limitations

This set of studies is only a first step in examining the
phenomenon of individual differences in affective syn-
chrony. The evidence for variability, temporal stability,
and discriminant and convergent validity needs to be
supplemented by additional types of data to further
clarify this construct. Chiefly, it will be important to
explore its behavioral consequences and predictive valid-
ity. Below, we begin to speculate about the relevance of
affective synchrony to the domains of psychopathology
and learning; we hope further research will explore
these domains as well as others.

These studies contain several other limitations. The
temporal stability of synchrony, though considerable,
was lower in Studies 4 and 5 than in Study 3. This drop
could be due to several factors. First, EA and TA scores
(which serve as the building blocks of synchrony) were
themselves less temporally stable in the present samples
and, thus, constrained the stability in synchrony.
Second, the item composition of EA and TA differed
from the earlier studies, where they comprised a more
homogenous set of four markers (compared to seven
markers in the later sets). Third, a longer time lag
occurred between the two periods of measurement in
Studies 4 and 5 compared to Study 3. In summary, affec-
tive synchrony is not perfectly stable, and its stability
seems to decline with greater time lags; however, neither
is it merely a state.

Given the modest temporal stability in synchrony,
the findings of convergent validity are more impressive.
However, much work remains in weaving a thicker
nomological net for this construct. Above, we discussed
changes to the assessment of self-schema activation that
would be worthwhile if EI were to be found to be
associated with synchrony. There are additional con-
structs, including affect intensity and several forms of

psychopathology, discussed below, whose association
with synchrony might be profitably explored. Finally, as
one reviewer suggested, an important goal would be to
partition the variance in synchrony that is attributable
to persons versus situations. To do so, the researcher
will need to compute multiple synchrony levels for each
participant and to categorize the situations or times in
which those levels are computed. The challenge in this
sort of design is to find meaningful situational features
that allow such a categorization; two promising ones
are stress (cf. Zautra et al., 2000) and cultural priming
(cf. Perunovic, Heller, & Rafaeli, in press).

Implications of Affective Synchrony

Understanding both nomothetic levels and individual
differences in the organization of affect should be central
to the study of affect systems. At the average level, syn-
chrony should reflect the (in)dependence of affective sys-
tems. Our finding of an average association that is close
to null is consistent with both prominent versions of the
two-factor or circumplex models of affect (e.g., Russell &
Carroll, 1999; Watson et al., 1999). However, our find-
ings of wide and stable individual differences pose more
of a challenge for affect models. No model explicitly pre-
dicts the full range of synchrony scores demonstrated
here. Some models do not discuss flexibility in the degree
of coactivation of the two affect systems. Others do dis-
cuss flexibility but relate it only to the activating condi-
tions. Because the individual differences we document
here are temporally stable, attributing the variance only
to situational causes rather than individual features seems
to miss the mark. At minimum, one would have to pro-
pose individual differences in the choice of situations,
which then create different levels of synchrony.

Of the perspectives we reviewed above, only one pro-
vides explicit predictions of a full range of synchrony lev-
els. This is Thayer’s (1989) activating event model. In this
model, Thayer arrives at this full range of predictions by
appeal to a cognitive appraisal level of analysis. He posits
that a positive association between energy and tension is
a result of energizing appraisals under threat conditions
or expectation appraisals under challenge conditions. We
too are optimistic that cognitive appraisal processes may
prove to be the key to understanding individual differ-
ences in synchrony. In particular, three candidates for
exploration are the appraisal of the situation itself (as
suggested by Thayer, 1999; cf. Zautra et al., 2000), the
cognitive organization of affect within the self-system (cf.
Showers, 1992), and the cognitive organization of knowl-
edge about emotions (cf. Feldman, 1995a).

A major challenge for future research will be to
explore the predictive utility of affective synchrony: Are
there costs or benefits to a chronically mixed affective
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style? Under what conditions are mixed emotions bene-
ficial or harmful? One possibility (congruous with
Showers’s [1992] evaluative integration model) is that
mixed emotions occur when individuals hold an evalu-
atively integrated view of the world. Attending to mul-
tiple features of situations, and, in particular, holding
an evaluatively integrated view incorporating both
rewarding and aversive cues of objects, may lead to
more moderate reactions and to more effective and
deeply considered responses. If that is the case, we
would expect it to be inversely related to a variety of
somatic and affective problems. Indeed, some of these
problems, which may be present in both normal and
psychopathological functioning, may be understood
better through the lens of affective synchrony and its
underlying mechanisms. Specifically, it is possible to
think of some psychological disorders (e.g., bipolar
depression, cyclothymia, and borderline personality dis-
order) as disorders in synchrony levels. Individuals with
these disorders display patterns of intense affect, of both
positive and negative valence, at alternate times. The
symptoms of such disorders may be manifestations of
affective de-synchrony.

However, considering the adaptive role of affect (e.g.,
Cacioppo et al., 1999) could yield the following (oppos-
ing) argument. De-synchrony is related to intense unam-
biguous affect, which may be useful in the process of
self-regulating approach or avoidance behaviors when
these are appropriate. Thus, de-synchrony may be the
advantageous strategy, and synchrony may pose a liabil-
ity. Indeed, as Cacioppo and his colleagues have argued,
individuals seem to benefit from escaping conditions of
evaluative ambiguity (i.e., those conditions that produce
mixed emotions), possibly because remaining in an
ambiguous situation increases cognitive dissonance,
which is psychologically unpleasant. A related possibil-
ity is that intense positive and negative affective states
are crucial for operant learning. If situations are often
perceived as ambiguous rather than as purely rewarding
or purely punishing, the acquisition of new behaviors or
the extinction of old ones is likely to be slowed. Thus,
learning processes of various kinds may be adversely
influenced by affective synchrony or mixed emotions.

Summary

Our goal was to introduce the concept of affective syn-
chrony, an index of mixed emotions operationalized as
the within-person association of positivity and negativity.
In five studies, we showed that synchrony averages at
close to zero. However, although most individuals exhib-
ited a-synchrony, a sizable minority displayed either syn-
chrony or de-synchrony. Synchrony levels were found to
be stable over time, vary more broadly than would be

expected by chance, and be characterized by both dis-
criminant and convergent associations that begin to weave
a nomological net for this construct. Clearly, there is a
need for more research focused on understanding the
nature and implications of individual differences in
synchrony and affective structure. We believe this under-
standing will be advanced particularly by studies explor-
ing idiographic social-cognitive models of event appraisal,
evaluative integration, and emotion knowledge.

NOTES

1. We were able to use Studies 2, 4, and 5 to examine sex differ-
ences in affective synchrony and found no such differences.

2. This approach has been termed the semantic hypothesis of affect
(Barrett & Fossum, 2001); an alternative approach (Schimmack &
Reisenzein, 1997), sometimes called the “strong episodic hypothesis,”
challenges this interpretation with some compelling evidence that raises
the possibility of reverse causation. Nonetheless, evidence for the role
played by semantic knowledge and specifically by the concepts of
valence and arousal is compelling (e.g., Study 2 in Barrett & Fossum,
2001). Our finding (Study 4) of almost identical structure in the condi-
tional probability tasks for “self” and “other people in general” is also
consistent with the view that valence focus is not a mere summary of the
actual (episodic) emotion covariation. This finding helps rule out the
possibility that individuals use only episodic knowledge when the self is
the reference, yet use some additional (and possibly semantic) knowledge
when rating the conditional probabilities among “people in general.”

REFERENCES

Atkinson, J. W. (1957). Motivational determinants of risk-taking
behavior. Psychological Review, 64, 359-372.

Atkinson, J. W., & Birch, D. (1970). The dynamics of action. New
York: John Wiley.

Barrett, L., & Russell, J. A. (1998). Independence and bipolarity in the
structure of affect. Journal of Personality and Social Psychology, 74,
967-984.

Barrett, L. F., & Fossum, T. (2001). Mental representations of affect
knowledge. Cognition and Emotion, 15, 333-364.

Blascovich, J. (1992). A biopsychosocial approach to arousal regula-
tion. Journal of Social and Clinical Psychology, 11, 213-237.

Cacioppo, J. T., & Berntson, G. G. (1994). Relationship between atti-
tudes and evaluative space: A critical review, with emphasis on the
separability of positive and negative substrates. Psychological
Bulletin, 115, 401-423.

Cacioppo, J. T., Gardner, W. L., & Berntson, G. G. (1999). The affect
system has parallel and integrative processing components: Form
follows function. Journal of Personality and Social Psychology,
76, 839-855.

Carrol, J. D., & Chang, J. J. (1970). Analysis of individual differences
in multidimensional scaling via an n-way generalization of the
“Eckart-Young” decomposition. Psychometrika, 35, 238-319.

Carver, C. S. (2001). Affect and the functional bases of behavior: On
the dimensional structure of affective experience. Personality and
Social Psychology Review, 5, 345-356.

Coifman, K. G., Bonanno, G. A., & Rafaeli, E. (in press). Affect
dynamics, bereavement and resilience to loss. Journal of Happiness
Studies.

Diener, E., & Iran-Nejad, A. (1986). The relationship in experience
between various types of affect. Journal of Personality and Social
Psychology, 50, 1031-1038.

Diener, E., & Larsen, R. J. (1984). Temporal stability and cross-situa-
tional consistency of affective, behavioral, and cognitive responses.
Journal of Personality and Social Psychology, 47, 871-883.

Rafaeli et al. / AFFECTIVE SYNCHRONY 931

 at UNIV OF GEORGIA LIBRARIES on May 27, 2015psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


Eysenck, H. J., & Eysenck, S. B. G. (1964). Manual of the Eysenck
Personality Inventory. San Diego, CA: Educational & Industrial
Testing Services.

Feldman, L. A. (1995a). Valence focus and arousal focus: Individual
differences in the structure of affective experience. Journal of
Personality and Social Psychology, 69, 153-166.

Feldman, L. A. (1995b). Variations in the circumplex structure of
mood. Personality and Social Psychology Bulletin, 21, 806-817.

Folstein, M. F., & Luria, R. (1973). Reliability, validity, and clinical
application of a visual analogue scale. Psychological Medicine, 3,
479-486.

Fowles, D. C. (1988). Psychophysiology and psychopathology: A
motivational approach. Psychophysiology, 25, 373-391.

Goldberg, L. R. (1992). The development of markers for the Big-Five
factor structure. Psychological Assessment, 4, 26-42.

Gray, J. A. (1994). Framework for a taxonomy of psychiatric disor-
der. In S.H.M. van Goozen, N. E. Van de Poll, & J. A. Sergeant
(Eds.), Emotions: Essays on emotion theory (pp. 29-59). Hillsdale,
NJ: Lawrence Erlbaum.

Gray, J. A., & McNaughton, N. (2000). The neuropsychology of anx-
iety. New York: Oxford University Press.

Green, D. P., Goldman, S. L., & Salovey, P. (1993). Measurement
error masks bipolarity in affect ratings. Journal of Personality and
Social Psychology, 64, 1029-1041.

James, W. (1890). The principles of psychology (Vol. I). New York:
Holt.

Kihlstrom, J. F., & Klein, S. B. (1994). The self as a knowledge struc-
ture. In R. S. Wyer & T. K. Srull (Eds.), Handbook of social cog-
nition (Volume 1): Basic processes (pp. 1-40). Hillsdale, NJ:
Lawrence Erlbaum.

Larsen, J. T., McGraw, A. P., & Cacioppo, J. T. (2001). Can people
feel happy and sad at the same time? Journal of Personality and
Social Psychology, 81, 684-696.

Larsen, R. J., & Diener, E. (1987). Affect intensity as an individual
difference characteristic: A review. Journal of Research in Person-
ality, 21, 1-39.

Larsen, R. J., Diener, E., & Emmons, R. A. (1986). Affect intensity
and reactions to daily life events. Journal of Personality and Social
Psychology, 51, 803-814.

Linville, P. W. (1985). Self-complexity and affective extremity: Don’t put
all your eggs in one cognitive basket. Social Cognition, 3, 94-120.

Linville, P. W., & Carlston, D. E. (1994). Social cognition and the
self. In P. G. Devine, D. L. Hamilton, & T. M. Olstrom (Eds.),
Social cognition: Impact on social psychology (pp. 143-193). San
Diego, CA: Academic Press.

Meyer, G. J., & Shack, J. R. (1989). Structural convergence of mood
and personality: Evidence for old and new directions. Journal of
Personality and Social Psychology, 57, 691-706.

Perunovic, W. Q. E., Heller, D., & Rafaeli, E. (in press). Within-
person changes in the structure of emotion: The role of cultural
identification and language. Psychological Science.

Rafaeli, E., & Revelle, W. (2006). A premature consensus: Are hap-
piness and sadness truly opposite affects? Motivation and Emotion,
30, 1-12.

Rafaeli-Mor, E., Gotlib, I. H., & Revelle, W. (1999). The meaning
and measurement of self-complexity. Personality and Individual
Differences, 27, 341-356.

Rafaeli-Mor, E., & Steinberg, J. (2002). Self-complexity and well-
being: A research synthesis. Personality and Social Psychology
Review, 6, 31-58.

Revelle, W., & Michaels, E. J. (1976). The theory of achievement
motivation revisited: The implications of inertial tendencies. Psy-
chological Review, 83, 394-404.

Rocklin, T., & Revelle, W. (1981). The measurement of extraversion:
A comparison of the Eysenck Personality Inventory and the
Eysenck Personality Questionnaire. British Journal of Social Psy-
chology, 20, 279-284.

Rogers, G. M. (1998). Dysrhythmia and dysphoria: A biopsychoso-
cial model of negative mood states. Unpublished doctoral disser-
tation, Northwestern University, Evanston, IL.

Russell, J. A. (1979). Affective space is bipolar. Journal of Personality
and Social Psychology, 37(3), 345-356.

Russell, J. A. (1980). A circumplex model of affect. Journal of
Personality & Social Psychology, 39(1-6), 1161-1178.

Russell, J. A., & Carroll, J. M. (1999). On the bipolarity of positive
and negative affect. Psychological Bulletin, 125, 3-30.

SAS Institute. (1997). SAS/STAT software: Changes and enhance-
ments through release 6.12. Cary, NC: Author.

Schimmack, U., & Reisenzein, R. (1997). Cognitive processes involved
in similarity judgments of emotions. Journal of Personality and
Social Psychology, 73, 645-661.

Showers, C. (1992). Compartmentalization of positive and negative
self-knowledge: Keeping bad apples out of the bunch. Journal of
Personality and Social Psychology, 62, 1036-1049.

Showers, C. J. (1995). The evaluative organization of self-knowledge:
Origins, processes, and implications for self-esteem. In M. Kernis
(Ed.), Efficacy, agency, and self-esteem. New York: Plenum.

Showers, C. J., & Kling, K. C. (1996). Organization of self-knowledge:
Implications for recovery from sad mood. Journal of Personality
and Social Psychology, 70, 578-590.

Singer, J. D., & Willett, J. B. (2003). Applied longitudinal data analy-
sis: Modeling change and event occurrence. New York: Oxford
University Press.

Solomon, R. L. (1980). The opponent-process theory of acquired
motivation: The costs of pleasure and the benefits of pain.
American Psychologist, 35(8), 691-712.

Thayer, R. E. (1978). Towards a psychological theory of multi-
dimensionl activation (arousal). Motivation and Emotion, 2,
1-34.

Thayer, R. E. (1986). Activation-deactivation adjective check list:
Current overview and structural analysis. Psychological Reports,
58, 607-614.

Thayer, R. E. (1989). The biopsychology of mood and arousal. New
York: Oxford University Press.

Watson, D. (1988). The vicissitudes of mood measurement: Effects of
varying descriptors, time frames, and response formats on mea-
sures of positive and negative affect. Journal of Personality and
Social Psychology, 55, 128-141.

Watson, D., & Clark, L. A. (1992). Affects separable and inseparable:
On the hierarchical arrangement of the negative affects. Journal of
Personality and Social Psychology, 62(3), 489-505.

Watson, D., & Clark, L. A. (1994). Emotions, moods, traits, and
temperaments: Conceptual distinctions and empirical findings. In
P. Ekman & R. J. Davidson (Eds.), The nature of emotion:
Fundamental questions (pp. 89-93). New York: Oxford University
Press.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and
validation of brief measures of positive and negative affect: The
PANAS scales. Journal of Personality and Social Psychology, 54,
1063-1070.

Watson, D., & Tellegen, A. (1985). Toward a consensual structure of
mood. Psychological Bulletin, 98(2), 219-235.

Watson, D., Wiese, D., Vaidya, J., & Tellegen, A. (1999). The two
general activation systems of affect: Structural findings, evolution-
ary considerations, and psychobiological evidence. Journal of
Personality and Social Psychology, 76, 820-838.

Yik, M. S. M., Russell, J. A., & Barrett, L. (1999). Structure of self-
reported current affect: Integration and beyond. Journal of Per-
sonality and Social Psychology, 77, 600-619.

Zautra, A. J., Reich, J. W., Davis, M. C., Potter, P. T, & Nicolson, N. A.
(2000). The role of stressful events in the independence of affective
states: Evidence from field and experimental studies. Journal of
Personality, 68, 927-951.

Zevon, M. A., & Tellegen, A. (1982). The structure of mood change:
An idiographic/nomothetic analysis. Journal of Personality and
Social Psychology, 43(1), 111-122.

Received April 13, 2005
Revision accepted December 11, 2006

932 PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN

 at UNIV OF GEORGIA LIBRARIES on May 27, 2015psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Ornaments
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-Roman
    /AlternateGothicNo2BT-Regular
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /AssemblyLightSSK
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond-Antiqua
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /Helvetica-Oblique
    /HelvLight
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Lithos-Black
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaMath-Symbol
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


