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Abstract Fluidity in attractions and behaviors among same-
sex attracted women has been well-documented, suggesting
the appropriateness of dynamical systems modeling of these
phenomena over time. As dynamical systems modeling offer
an approach to explaining the patterns of complex phenom-
ena, it may be apt for explaining variability in female same-
sex sexuality. The present research is the first application of
this analytical approach to such data. Dynamical systems
modeling, and specifically generalized local linear approxi-
mation modeling, was used to fit daily diary data on same-sex
attractions and behaviors over a 21 day period among a
group of 33 sexual minority women characterized as lesbian,
bisexual or “fluid” based on their identity histories. Daily
measures of women’s reported same-sex attractions were fit
using a linear oscillator model and its parameters estimated
the cyclicity in these attractions. Results supported the exis-
tence of a “core sexual orientation” for women in this sample,
regardless of how they identified and despite a high degree of
variability in daily same-sex attractions. Thus, modeling
individual differences in the variability of attractions and
behaviors of sexual minority women may be critical to fur-
thering our understanding of female same-sex sexuality and
human sexual orientation more broadly.
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Introduction

Traditional models describing sexual orientation have gener-
ally considered only “homosexual” versus “heterosexual ”mod-
els. However, recent research with diverse populations of sex-
ual minority persons (i.e., individuals with same-sex attrac-
tions, behaviors, and/or identities) suggests a far more complex
picture about the development and nature of sexual orientation.
Traditional models have tended to suggest sexual orientation is
innate, biologically driven, and stable over time. However, find-
ings from recent studies illustrate that same-sex sexuality, par-
ticularly female same-sex sexuality, unfolds through multiple devel-
opmental pathways, has multiple manifestations, and may have
multiple determinants (Diamond, 2005; Diamond & Savin-
Williams, 2000; Garnets & Kimmel, 2003; Hyde, 2005; Mus-
tanski, Chivers, & Bailey, 2002; Peplau & Garnets, 2000; Savin-
Williams & Diamond, 2000).

Findings from studies specifically exploring female same-sex
sexuality consistently demonstrate poor fit with conventional
models, since women are more likely than men to report bisex-
uality (i.e., attractions towards and/or behaviors with same- and
other-sex individuals) and women show less stability over time
than men in reported attractions and behaviors (Baumeister,
2000; Diamond, 2003a, 2005, 2008a). In effect, developing and
testing systematic models of female same-sex sexuality have
proven complicated. Dynamical systems analysis offers a suit-
able approach to analyzing extant longitudinal data regarding
female same-sex sexuality (e.g., Diamond, 2008b), which could
further our understanding about relationships among sexual ori-
entation, attraction, desire, motivation, and behaviors across time.
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Female Same-Sex Sexuality

Numerous studies have demonstrated that female same-sex
sexuality is characterized by greater fluidity than is male
same-sex sexuality—meaning that it is particularly sensitive
to situational, interpersonal, and contextual factors (Baumei-
ster, 2000; Diamond, 2003b, 2005; Peplau, 2001). Women
are more likely than men to report changes in their sexual
attractions, behavior, and identities over time and across situ-
ations, often as a result of changes in their relationships or
environments (Baumeister, 2000; Blumstein & Schwartz,
1990; Diamond, 2003a, 2005, 2008c; Weinberg, Williams, &
Pryor, 1994). Research also indicates that women are more
likely than men to report bisexual patterns of attraction and
arousal rather than exclusive same-sex sexuality (Baumei-
ster, 2000; Chivers, Rieger, Latty, & Bailey, 2004; Chivers,
Seto, & Blanchard, 2007; Laumann, Gagnon, Michael, &
Michaels, 1994; Russell & Consolacion, 2003). Women,
more so than men, often highlight the roles of choice, circum-
stance, and chance in influencing their sexual orientation and
identity (Golden, 1996). In fact, some women experience sev-
eral transitions in sexual identity as a result of changes in
relationships, attractions, and experiences (Diamond, 2003a,
2005). Lastly, women often engage in sexual behavior that
may seem counterintuitive given their reported attractions and
identities (e.g., women who have nearly exclusive heterosexual
attractions having sex with women and women who have
predominantly same-sex attractions pursuing sex with men)
(Bell, Weinberg, & Hammersmith, 1981; Diamond, 2003a,
2005; Weinberg et al., 1994). Thus, studies of female sexu-
ality have emerged as demonstrating it to be unique from male
sexuality in several ways, particularly as characterized by its
fluidity.

However, not all women are sexually “fluid” or show such
“plasticity” (Baumeister, 2000). The patterns of same-sex sex-
uality for some women fit rather well with more traditional
models of sexual orientation, since some women report nearly
exclusive and stable attractions toward and behaviors with
members of the same-sex, identify consistently over time as
lesbian, and describe their sexuality as something intrinsic that
is impervious to conscious control (Diamond, 2005, 2008c;
Golden, 1996). Such variability among women makes it par-
ticularly important to identify the underlying mechanisms and
dynamics of female sexual fluidity.

A Dynamical Systems Perspective

Dynamical systems models are ideal to further our understand-
ing of female same-sex sexuality, since these models focus on
describing dynamics of underlying variables in systems and how
nonlinear changes in experience and behavior occur over time.
Furthermore, because sexual attractions and behaviors involve
dynamic and complex interactions among biological (e.g.,
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genes, hormones, and maturational state) and social influences
(e.g., situational, interpersonal, and cultural contexts), a dynam-
ical systems perspective could be beneficial in sexuality studies
(Savin-Williams & Diamond, 2004; Tolman & Diamond,
2001).

Dynamical systems models attempt to explain the order and
patterning of complex physical phenomena in the natural
world (e.g., Kelso & Tuler, 1984) and may prove better suited
to explaining variability in female same-sex sexuality than
have traditional models. Specifically, traditional models have
not been able to adequately conceptualize phenomena such as
within-person variability and nonlinear change in women’s
same-sex sexuality over time and across different environ-
ments. Historically, such phenomena have been discounted as
idiosyncratic and unexplainable “noise” in the data, reflecting
the long-standing presumption that same-sex sexuality is a
fundamentally stable trait (Diamond, 2008c). When change
over time has been studied, ithas only been in the context of the
classic “coming out” process, the linear “unfolding” of same-
sex attractions and desires that culminates with the individual’s
eventual realization, acceptance, and integration of his/her
same-sex orientation and identity. The specific contribution of
adynamical systems approach s thatit would treat change over
time as a fundamental characteristic of the system, rather than
an atypical aberration.

One particularly important contribution of the dynamical
systems approach is its capacity to reconcile both stability and
change. As noted earlier, not all women appear equally “fluid”
in their same-sex attractions, behaviors, and identities. Simi-
larly, the substantial within-person variability that has emerged
in studies of women’s same-sex sexuality should not be taken to
suggest that women will tend toward progressively increasing
(and increasingly idiosyncratic) variability in their sexual expe-
riences and self-concept over time. Rather, there appear to be
both constraining and propelling influences on women’s pro-
pensities for change and the degree of change which occurs over
time (including both biological and cultural factors). Over time,
synergistic interactions between these propelling and constrain-
ing influences tend to channel individuals in regular, albeit flex-
ible, trajectories. Dynamical systems models are ideally suited
to modeling such interactions and representing the co-occur-
rence of global stability of sexual orientation combined with
local variability in attractions and behaviors.

The Present Study

Previous research has examined differences between the sex-
ual attractions and behaviors of women with lesbian, bisexual,
and other sexual identifications (such as queer-identified and
“unlabeled” women) and those comparisons have yielded
somewhat mixed results. For instance, lesbian women have
been found to report greater attractions to women than do
bisexual women, but lesbian women are often not exclusively
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attracted towomen (e.g., Diamond, 2008a). For reasons such as
this, there continues to be debate about the distinction between
lesbian and bisexual women. As a result, there remain ques-
tions about how fluidity operates among women with different
self-ascribed sexual identities. Although previous research has
examined the amount of same-sex and other-sex attractions
and behaviors reported by women with different identities, no
study to our knowledge has examined whether women in these
different groups might also be distinguished by patterns of
dynamic variability in their attractions. For example, perhaps a
distinguishing feature of lesbianism as opposed to bisexuality
has to do with the day-to-day stability of a woman’s same-sex
attractions, rather than the simple ratio of same-sex to other-sex
attractions. Similarly, perhaps the difference between bisexual
and fluid women (who otherwise appear quite similar given
that they both report sexual attractions to both men and women)
has to do with the regularity of their pattern of attractions over
time. Thus, dynamical systems models could help to address
whether the distinction between lesbian and bisexual women—
and between bisexual and fluid women—is one of degree or
kind. The present study provides the first empirical application
of dynamical systems modeling to data on within-person vari-
ability (in this case, day-to-day change over a 21 day period) in
female same-sex sexuality. While it must be acknowledged that
21 daysis arelatively short span of time, we believe that our data
will be useful in providing a starting point to examine the utility
of a dynamical systems approach for studying female same-sex
sexuality.

Modeling Specifications and Hypotheses

Our tested model was based on a differential equation and
structural equation modeling, using derivatives estimated by
generalized local linear approximation (GLLA) modeling
(Boker, Deboeck, Edler, & Keel, 2010). GLLA offers a
method of estimating first and second order derivatives and
separating these time-dependent components of the data from
time-independent components. Once GLLA estimates of first
and second derivatives are obtained, a differential equation
can be used to test the relationship between sexual desire and
its derivatives. Thus, amodel of the dynamics of sexual desire
can be specified and fit to individuals’ data over the 21 day
period.
The simplest form of this model can be specified as:

Xy = nX + {X; + e

With this differential equation model, GLLA produces
estimates of the displacement, velocity, and acceleration of each
individual’s same-sex attractions at each occasion of measure-
ment. In this case, displacement (x,) is the value of the attrac-
tions, behaviors, or other dependent variable measured each day
and centered at equilibrium. Velocity (x;) is the first derivative of
the variable mathematically and it represents how quickly the

variable of attractions or behaviors is changing over time (i.e.,
the slope). Acceleration (x;') is the second derivative of the
variable being measured. Acceleration describes how the rate of
change in the variable (the velocity) is changing over time. In
other words, acceleration describes how quickly an individual’s
patterns of attractions and behaviors change over time. Param-
eters of stiffness, 1, and damping, {, are constants less than zero,
and e, represents the error term. Statistical power has two sources
in this GLLA modeling: within-person reliability of estimation
of the self-regulation parameters and between-persons reli-
ability of estimation of individual differences in those param-
eters. There is at least some indication that GLLA has more
power than would be naively expected (von QOertzen & Boker,
2010).

The stiffness parameter is related to the displacement term
in the equation above and relates to how a self-regulating
system responds to being at some displacement (i.e., dis-
tance) from its own equilibrium (i.e., homeostatic set point).
When some external event or force changes the system such
that it has been moved away from its equilibrium, the self-
regulating process tends to accelerate back towards its equi-
librium. The greater the stiffness in the system, the faster the
system would tend to oscillate around its equilibrium. In
terms of the present data, stiffness can be described as a force
keeping a woman’s patterns of attractions and behaviors from
departing too far from an equilibrium or homeostatic value.
One might think of stiffness as broadly reflecting the core
“strength” of an individual women’s sexual orientation (i.e.,
same- or other-sex attractions)—resistance to moving too far
away from one’s core sexual orientation.

It is reasonable that a woman would regulate so as to
maintain attractions and behaviors within some comfortable
range of an equilibrium. But also, it is reasonable that a
woman might not want to change too rapidly. Damping is
related to the velocity term in the equation above and is the
part of the self-regulation that avoids changing too rapidly.
When day-to-day change is high, this damping part of self-
regulation acts to slow the change down. Damping can thus be
thought of as resistance to change in a woman’s patterns of
attractions and patterns. If change is occurring too rapidly,
damping tends to slow this change, so as to maintain an
individual’s interpersonal image of self-consistency. In this
sample, damping could reflect social influences that constrain
an individual from exhibiting too much day-to-day change in
particular attractions or behaviors. Of course, there may be
individual differences in both stiffness and damping—not all
women would be expected to self-regulate in the same way.

Using GLLA, we used one model to test three specific
hypotheses that could explain three different types of mean-
ingful variability in day-to-day sexual attractions and behav-
iors. The first hypothesis represents the presumption that all
women are fundamentally bisexual and that their situational
circumstances and opportunities determine whether they end
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up having more same- or other-sex attractions and behavior.
One can imagine that each woman possesses a single point
attractor—akin to an equilibrium point somewhere between
exclusive same-sex and exclusive other-sex attractions or
behaviors. Although her attractions will tend to gravitate toward
this bisexual homeostatic midpoint over long stretches of time,
on aday-to-day basis her sexual desires and behaviors can swing
quite far from this midpoint (toward same-sex or other-sex
attractions) and then back toward it like a pendulum.

In dynamical systems terminology, this first hypothesis
describes adamped linear oscillator model, where variability in
both directions is determined by the parameters of stiffness and
damping. Linear in this case refers to the fact that the differential
equation describing the model is a linear combination of vari-
ables even though the resulting pattern of behavior may follow a
nonlinear trajectory. This first hypothesis may best fit the pat-
terns of consistent bisexual women. Itis possible that all women
are “born bisexual,” but some women are more easily “pulled”
than others in the direction of same-sex or other-sex attractions
and behaviors. Bisexual women, however, may be more strongly
“stuck” at the equilibrium midpoint of the point attractor in this
model. If this model were to fit the data for all women in this
sample, it could suggest that all women may be bisexual in
attractions and behaviors. Alternatively, if lesbian (or hetero-
sexual) orientations exist, then this damped linear oscillation
model should only fit bisexual women in the sample. Thus, we
refer to this as the “bisexual orientation” hypothesis.

However, our second hypothesis describes amodel using the
same differential equation for a damped linear oscillation
model, but with an unstable equilibrium midway point (rather
than a stable homeostatic midpoint described for the first
hypothesis). This unstable equilibrium point is produced by a
point repeller, in contrast to a point attractor as in the first
hypothesis. With a point repeller, an individual would be
inclined more toward either same-sex or other-sex desires or
behaviors over time, depending on initial conditions. This
second hypothesis would be supported when both stiffness and
damping in the linear oscillation model are positive in value and
may best fit the patterns of consistent lesbian women. This
second hypothesis, unlike the first one, describes a model
allowing for “real” lesbian orientations, which “pull” behavior
toward them. If lesbian women do, in fact, have core sexual
orientations (notwithstanding the capacity for variability out-
side of thatrange from time to time), then this model should best
fit the lesbian women in the sample. (If heterosexual women
were included in this sample, this second hypothesis would also
be expected to best fit their patterns of attractions and behav-
iors). Thus, we call this the “core orientation” hypothesis.

Yet, athird hypothesis described by anonlinear oscillation
model in dynamical systems is also possible. This involves
two point attractors and two stable outcomes (same-sex or
other-sex attractions or behaviors) with possible oscillations
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between the two. In a nonlinear oscillation model, the
differential equation includes two variables that are multiplied
together (e.g., sexual attractions or behaviors with both same-
sex and other-sex individuals). This third hypothesis would be
expected for women whose patterns of sexual desire and
behavior are characterized by notable fluidity across time. In
other words, the nonlinear oscillation model allows for the
possibility of “non-orientation,” i.e., there could be several
competing attractors with frequent oscillation but no “core.”
This model would be true if women had no orientation and the
idea that there is no candidate mechanism for women’s sexual
orientation, at least not one directly connected to sexual arousal
patterns, has been argued recently by some researchers in this
area (e.g., Bailey, 2009). Thus, we refer to this as the “non-
orientation” hypothesis.

We expected women in the two groups to differ from one
another in their patterns of day-to-day variability in sexual
attractions and behavior. Specifically, we expected lesbian
women to be more likely to report same-sex sexual attractions
and behaviors than bisexual women. Bisexual women would
be likely to report more other-sex sexual attractions and
behaviors than lesbian women. Regarding the dynamical
systems model tested, we had the following hypotheses:

Hypothesis 1, the “bisexual orientation” hypothesis,
would best fit the patterns of sexual attraction and behavior
for bisexual-identified women. If Hypothesis 1 resulted in the
best fitting model for the whole sample, this would support the
notion that all women are fundamentally bisexual.

Hypothesis 2, the “core orientation” hypothesis, would
best fit the patterns of sexual attraction and behavior of les-
bian-identified women. Hypothesis 2 supports the notion that
all women have a “core” sexual orientation. If Hypothesis 2
provided the model with the best fit for the whole sample, this
would suggest that women are not truly “bisexual.” Rather,
women tend to consistently demonstrate either same-sex or
other-sex attractions and behaviors despite some variability.

Hypothesis 3, the “non-orientation” hypothesis, would
likely provide the best fit for the patterns of sexual attraction and
behavior exhibited by women who are more fluid in their sex-
uality. Hypothesis 3 suggests that women demonstrate vari-
ability in both same-sex and other-sex attractions and behaviors
without an underlying core sexual orientation. If Hypothesis 3
resulted in the best fitting model for the whole sample, this
would indicate that women do not have a fundamental sexual
orientation and rather are truly fluid in sexual attractions and
behaviors.

These three hypotheses were tested in comparison to one
another and also to evaluate whether different hypotheses
explained the attractions and behaviors of different groups of
non-heterosexual women best. Furthermore, several covari-
ates were included in the models to explore interactions with
the main dependent variable of reported same-sex sexual
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attractions (the acceleration term in the equation) as well as to
evaluate whether these additional variables were responsible
for driving patterns of same-sex attractions. These covariates
were daily intensity of attraction to women and to men, daily
sex drive, daily sexual activity (with or without a partner), and
daily sexual activity with afemale or male partner. We did not
have specific hypotheses regarding the covariates included in
the dynamical model tested; these analyses were seen as
exploratory. The covariates were included in the models
because we expected that factors such as sex drive, sexual
activity, and intensity of attraction to women and to men
would be related to the degree to which participants would
report same-sex attraction and we were interested in
exploring the relationships among these variables in this
sample of sexual minority women. In sum, the hypotheses
tested represented different ways to understand variability
in women’s sexuality.

Method
Participants

The present research incorporated data on day-to-day variability
in same-sex attractions, motivation, and behavior, which were
collected from a subset of original participants in an ongoing
longitudinal study about sexual identity development (Diamond
1998,2008a). Dating back to 1995, the study involved collection
of detailed interview data (approximately every 2 years) on
women’s sexual identification, sexual behavior, and their same-
sex and other-sex attractions. As part of the study, women par-
ticipated in five interviews (approximately 2 years apart) assess-
ing sexual attractions, behaviors, and identities (for more details
on the range of interview questions and responses, see Diamond,
1998, 2008a).

The subsample of 33 non-heterosexual women included here
were divided into three different groups based on their identity
and behavior histories: lesbians, who showed consistent patterns
of lesbian identification and nearly exclusive same-sex attrac-
tions over the past 10 years; bisexuals, who showed consistently
bisexual identification and attractions over the past 10 years; and
Sfluid women, who showed inconsistent patterns of same-sex
attractions and identification over the past 10 years (for a more
detailed discussion of these and other heuristic typologies for
sexual minority populations, see Diamond, 2005). Only three
“fluid” women provided sufficient data to be included for the
current study, so separate analyses comparing this subgroup to
lesbian and bisexual subgroups were not possible. We include
descriptive information about the fluid women and their data
were considered in the analyses with the whole sample (N = 33).

The original sample from 1995 was comprised of 89 non-
heterosexual women; 79 of these original participants were
still in the study in 2007. Initial sampling occurred at a variety

of settings, from lesbian, gay, and bisexual community events
and youth groups in several smaller rural and urban com-
munities and two moderately-sized cities in central New
York state (35 % of original sample), college courses on
sexuality and gender taught at a large, private university in
central New York (36 % of original sample), and lesbian, gay,
and bisexual student groups at large public and private uni-
versities, as well as a small, private women’s college, in
central New York (29 % of original sample). No previous
findings from the larger longitudinal research project have
been found to vary as a function of recruitment site (e.g.,
Diamond, 1998, 2000, 2003a).

All of the participants in the longitudinal study were invited
to participate in the current study. Of the 51 women who
expressed interest in participating, 5 were ineligible because
they were pregnant or nursing, and 1 additional woman had
recently had a hysterectomy (estrogen data were collected for a
related project and hence these women could not be included).
Anadditional 12 women provided too few data for analysis and
were eliminated. Thus, a total of 33 women who were eligible
participated in the current investigation. We found no signifi-
cant differences between the study participants and the rest of
the sample in terms of average attraction to women over the
entire course of the study (i.e., since 1995), ratio of same-sex to
other-sex behavior over the course of the whole study, age of
first sexual questioning, and age of first consciously remem-
bered same-sex attraction.

In terms of demographic characteristics, women were, on
average, 30years of age (SD=1.5). The majority (94 %)
were white and most were well-educated (67 % had a college
degree and at least some graduate school). Regarding socio-
economic status (SES), 64 % described their family back-
ground as middle or upper class (25 % upper, 39 % middle,
and 36 % lower) and 71 % described their current SES as middle
or upper class (29 % upper, 42 % middle, and 29 % lower).

Measures

To measure daily fluctuations in sexual attractions, motiva-
tions, and behaviors, participants completed an online ques-
tionnaire each day for 21 days regarding their daily levels of
sexual attraction to both women and to men, as well as their
daily sexual motivations and behaviors. The items in the
online daily diary were modeled after the Sexual Desire
Inventory (Spector, Carey, & Steinberg, 1996). Women were
asked to “think back over the course of the entire day, from
when you woke up to right around now.” The daily diary
questions included 17 items and addressed: (1) the number of
women and men to whom they felt attracted, (2) the intensity
of each attraction, (3) their motivation to engage in sexual
activity as a result of their attraction, and (4) actual sexual
activity (with or without a partner).
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To evaluate generalized daily sex drive (i.e., desire for
sexual activity—regardless of whether this activity was with
a partner or not and regardless of a partner’s sex), women
rated how frequently they had thought about sex, felt sexually
aroused, had a sexual fantasy, and how frequently they had
found another person attractive at any point during that day
(not at all, 1-2 times, 3—4 times, or more than 5 times). This
index had a Cronbach’s alpha of .79.

To evaluate the specific strength of same-sex motivation,
women were prompted to think about the strongest attraction
to a woman they had experienced that day and rate how
strongly they had wanted to act on that attraction on a 1-9
scale. Higher scores indicate a stronger desire to act on that
attraction. Participants also answered the same questions
with regard to attraction to a man. Thus, data describing
participants’ sexual desire for women and for men were
collected each day. Lastly, participants reported whether they
had any sexual activity that day that was solitary or partnered
(with either female or male partners).

Procedure

For the current study, 33 participants completed an online
daily diary assessing daily sexual desires for women and/or
men and daily sexual activity. Women began the diary entries
the first day of their menstrual period and completed it for
approximately 18-21 days. Women were given a calendar to
keep track of their completion of daily study procedures, and
were instructed to mark “Day 1” on the first day they began
menstruating. A secure server at the University of Utah was
used to maintain the online diary. Each day, participants were
instructed to complete the diary just before going to bed. Each
participant logged onto the server with a unique login and
password and each individual entry was date and time-
stamped. As an alternative, two participants completed paper
copies of the diary. There were no significant differences,
however, in results from paper and online entries. The current
study was approved by the University of Utah’s Institutional
Review Board.

Results
Analytic Strategy

As noted earlier, a dynamical systems model was developed
to test the specific hypotheses in the study. The model was
created using a linear differential equation and structural
equation modeling that allowed for goodness of fit tests. The
second order linear differential equation used was x| =
nx; + {x; + e;. In order to determine the specific differen-
tial equation representing the model used in this study,
approximations of first and second derivatives (velocity
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Table1 Meansand SDs of variables related to same-sex attractions and
behaviors among lesbian, bisexual, and fluid women over 21 days

Variable Lesbian Bisexual Fluid
n=11) n=19) n=3)
M (SD) M (SD) M (SD)
Attractions
Same-sex attractions .61 (.60) —.18(.57) —.91(.38)
Sex drive —.01(72) .07(.80) —.29 (.80)
Attraction intensity (women) .52 (.66) —.16(.63) —.73(.34)
Attraction intensity (men) —.51(.38) .24(.81) 15 (.97)
Felt desirable to others .19 (.53) —.09(.70) .03 (.87)
Behaviors
Any sexual activity .34 (.44) 31(.39) 27 (43)
Sex (female partner) —.36(31) —.42(.15) —.50(.00)
Sex (male partner) =.50(.07) —=.33(32) -.36(34)

The means for the attraction variables represent z-scores centered at zero
for the sample. A score of Ois equivalent to the sample mean. Positive and
negative values indicate whether the score is above or below the mean.
Behavior variables are coded as 0 =no, 1 =yes for frequency of any
sexual activity each day, and —.5 for no and .5 for yes for sex with a
female or male partner each day

and acceleration, respectively) of each variable were calculated
at each occasion of measurement using GLLA (as described
earlier). Additional parameters of the model were also deter-
mined using GLLA. For example, damping parameters ({) were
calculated to determine whether they were positive or negative
in value. In dynamical systems modeling, a negative damping
parameter suggests the model would be based on a point
attractor; if positive, the model would be based on a point
repeller. A dynamical systems model was first tested to fit the
whole sample of 33 women. Secondly, the model was fit to the
two subgroups of lesbian and bisexual women.

Descriptive Statistics

Means and SDs for each variable of sexual attraction, desire,
and behavior for lesbian, bisexual, and fluid women are
shown in Table 1.

Lesbian and bisexual women reported greater same-sex
attraction overall than did fluid women, but it did not appear
that lesbian and fluid women were more exclusive (less var-
iable) than bisexual women in their desires and attractions for
women (Table 1). Lesbian women were less variable in their
intensity of attraction to men than bisexual and fluid women;
fluid women were less variable in their intensity of attraction
to women than were bisexual and lesbian women. Overall,
variability in attractions and motivations for women was
similar. There was more variability in attractions and moti-
vations than actual sexual behaviors across the entire sample
(Table 1). Lesbian and fluid women were more exclusive than
bisexual women in their sexual behaviors. In fact, lesbian
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Fig.1 a Example of daily fluctuations in same-sex attractions and
sexual activity with afemale partner over21 days (lesbianindividual #1).
The attraction variable is scaled as a z-score for the sample. The sex with
women variable is scaled from —.5 (no sex with female partner) to .5 (sex
with female partner). b Example of daily fluctuations in same-sex
attractions and sexual activity with afemale partnerover21 days (lesbian
individual #2). The attraction variable is scaled as a z-score for the
sample. The sex with women variable is scaled from —.5 (no sex with
female partner) to .5 (sex with female partner)

women reported only female partners and fluid women reported
only male partners while bisexual women, as a group, reported
sexual activity with both female and male partners (Table 1).
In most cases, women’s attractions and behaviors appeared
congruent. Lesbian women appeared to lean toward exclusively
same-sex attractions and behaviors, fluid women appeared to
lean toward exclusively other-sex attractions and behaviors, and
bisexual women often were intermediate to lesbian and fluid
women in their attractions and behaviors (Table 1). There were,
however, numerous instances in which sexual attractions and
behaviors did not mirror one another, when examined across all
women. Figures 1,2, 3 depictexample plots of daily fluctuations
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Fig.2 a Example of daily fluctuations in same-sex attractions and
sexual activity with a female partner over 21 days (bisexual individual
#1). The attraction variable is scaled as a z-score for the sample. The sex
with women variableis scaled from —.5 (no sex with female partner) to .5
(sex with female partner). b Example of daily fluctuations in same-sex
attractions and sexual activity with a female partner over 21 days
(bisexual individual #2). The attraction variable is scaled as a z-score for
the sample. The sex with women variable is scaled from —.5 (no sex with
female partner) to .5 (sex with female partner)

in same-sex attractions and behaviors contrasted among the
same-sex attracted women in this sample. To represent indi-
vidual variation in daily patterns of same-sex attractions and
behaviors, Fig. 1 depicts two lesbian individuals, Fig. 2 depicts
two bisexual individuals, and Fig. 3 depicts two fluid individ-
uals.

Evaluation of Dynamical Systems Models

Preliminary Autocorrelation Analyses

Plotting autocorrelations among variables in a particular
dataset yields important information about whether a dynam-

ical systems model is appropriate for fitting the data. To do so,
the first step was to center the variable means at an estimated
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S(a% ¢ ——| = Adtractions to Women embedding matrix is near one-half of the period (e.g., Boker &
. Y . ) ) Nesselroade, 2002).
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S 02 /\ \ potential covariates with means centered at equilibrium
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g 08 | Y I\ | | women or to men, daily sexual activity (with or without a part-
3 ! | || \ | ner), and daily sexual activity with a female or a male partner.
."'<5 12 ' . Again, preliminary analyses revealed that all the covariates had
M35 7 9 0 B 15702 2 autocorrelation patterns that fell below the 95 % confidence
Time (Days) interval. This suggested that all these covariates also had some
sort of periodic structure, similar to daily attraction to women;
(b)o thus, the covariates were appropriate to include for testing using
é s d ] = Attractions to Women dynamical systems modeling.
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":T 0 ] by the second order linear differential equation:
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- Xy = nx + {x; + e
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£ 4121 mixed effects modeling (Boker et al., 2010). The data were
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Fig.3 a Example of daily fluctuations in same-sex attractions and
sexual activity with a female partner over 21 days (fluid individual #1).
The attraction variable is scaled as a z-score for the sample. The sex with
women variable is scaled from —.5 (no sex with female partner) to .5 (sex
with female partner). b Example of daily fluctuations in same-sex
attractions and sexual activity with a female partner over 21 days (fluid
individual #2). The attraction variable is scaled as a z-score for the
sample. The sex with women variable is scaled from —.5 (no sex with
female partner) to .5 (sex with female partner)

equilibrium value by using the residuals from linear trends,
which were fit individually through each participant’s time
series. Preliminary analyses of the autocorrelation plots of
participants’ daily attraction to wome