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Abstract. The aim of this study was to model and characterize the psychological processes that
underlie the dynamics of global self-esteem and physical self over time. Twice a day for 228 consec-
utive days, seven participants completed a short inventory (PSI-6, Ninot et al., 2001) measuring six
subjective dimensions: global self-esteem, physical self-worth, physical condition, sport competence,
physical strength, and attractive body. Each series was modeled by means of ARIMA procedures. The
results showed that a simple moving average model provided a satisfactory account for the dynamics
of all series. This model suggests that a combination of two opposite processes underlies the dynam-
ics of self-concept: preservation, which tends to restore the previous value after a disturbance, and
adaptation, which tends to inflect the series in the direction of the perturbation.
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1. Introduction

Self-esteem has classically been considered to be a personality trait, strongly re-
lated to emotional and mental well-being, and an initiator and mediator of human
behavior (Brown, 1998; Campbell, 1984). From this point of view, self-esteem is
thus an inherent property that is particularly stable over time (Cheek and Hogan,
1983; Swann et al., 1987; Demo, 1992).

This conception, however, has been challenged by a number of theoretical and
empirical arguments (for a review, see Caspi and Roberts, 2001). For example,
Rosenberg (1986) first suggested that self-esteem presents long-term fluctuations,
and Schafer and Keith (1999) went on to report a significant decrease in self-esteem
over a period of 13 years in an adult population.

Rosenberg (1986) also suggested the presence of short-term instabilities tied
to specific external events such as success or failure. In a series of experiments,
Kernis and his collaborators evidenced such short-term fluctuations in self-esteem
ratings (Kernis, 1993; Kernis and Waschull, 1995; Greenier et al., 1999; see also
Amorose, 2001). Self-esteem appears to be sensitive to daily (bad or good) events
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(Nezlek and Plesko, 2001), and its (in)stability may reflect the reactivity of each
individual to these events.

The so-called hierarchical models of self-concept (Marsh and Shavelson, 1985;
Fox and Corbin, 1989) offer an interesting framework for understanding how daily
events influence self-esteem. According to these conceptions, self-esteem consti-
tutes the apex of a hierarchical system. A median level is occupied by diverse
domains of competence (e.g., academic, social, physical, or familial) as proposed
in Harter’s model (1982), and each domain is then composed of several more spe-
cific subdomains. For example, in the Fox and Corbin (1989) model that focuses
on the physical domain, physical self-worth is decomposed into four subdomains:
physical condition, sport competence, physical strength, and attractive body. This
type of hierarchical model supposes a diffusion of influences between levels. For
example, high satisfaction in a given physical task reinforces the corresponding
subdomain, and then enhances physical self-worth and finally global self-esteem
(Fox, 1990). Conversely, a sudden depreciation of global self-esteem will radiate
to the domains – particularly the physical domain – and determine a decrease in
the related subdomains (Brown, 1998).

These hierarchical models have giving rise to specific hypotheses concerning
the relative stability of the different levels. Fox (1990) hypothesized higher stability
for the apex of the model, considered as a more or less stable personality trait, and
conversely higher variability for the specific subdomains, purported to be directly
influenced by life events. However, this hypothesis of higher stability for global
dimensions was not clearly demonstrated, and instead Marsh and Yeung (1998) and
Amorose (2001) found that global self-concept scores were less stable than more
specific scales. According to Marsh and Craven (1997), global self-evaluations
are more affected by mood and immediate experiences and therefore are likely to
present more fluctuations over time. These studies, as well as studies by Kernis and
collaborators (Kernis, 1993; Kernis and Waschull, 1995), considered self-esteem
as randomly distributed in time around a stable mean value and used Gaussian
statistics such as standard deviation for assessing that variability. Nevertheless,
the hierarchical models of self-concept suggest another conception of variability:
the evolution of self-esteem – in other words, its dynamics. From this point of
view, self-esteem is conceived as a transitory state, depending simultaneously on
previous states and current disturbances (Nowak et al., 2000).

Classical approaches to variability have only focused on its magnitude and
not the processes underlying its emergence over time. But according to Slifkin
and Newell (1988), variability in living systems cannot be understood without
considering the time-evolutionary properties of behavior. To consider self-esteem
as a dynamical construct thus requires a different approach, based on time-series
analysis (Ninot et al., 2001). A time series is an extended set of successive values,
ordered and equally spaced in time. Time series analyses aim at examining possible
order effects, revealed for example by the presence of auto-correlation in the series.
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Classical statistics such as standard deviation are unable to detect such evolution
in time.

A standard method for analyzing such time series is offered by the Auto-
Regressive-Integration-Moving-Average (ARIMA) procedures (Box and Jenkins,
1976). Although these statistical methods are widely used for forecasting purposes,
for example in econometry, they can also offer fruitful insights into the dynamics
of the series under study and its underlying processes. For this reason, their use in
psychology opens an interesting window for the analysis of time-dependent beha-
vior (Spray and Newell, 1986; Delcor et al., 2003). Nevertheless, the application of
these methods in social psychology raises a number of methodological problems,
particularly the need of obtaining extended time series, as previously defined (Jason
et al., 1999).

The collection of self-esteem time series remains difficult using the classical
psychometric tools. The available inventories are generally composed of multiple
items with Likert-type response scales (Rosenberg, 1965; Coopersmith, 1967). A
major drawback is that they require a certain investment of time on the respondent’s
part, and boredom and its repercussions (e.g., possible learning effects) become a
problem with repeated administration. The nature of the response scales prevents
the expression of small amplitude fluctuations, as well. In fact, these inventories
were elaborated to measure theoretically stable constructs and thus return a stable
image of what they measure.

We recently developed and validated a new assessment tool, specifically de-
signed to allow repeated administration and reveal variability in self-esteem and
physical self (Ninot et al., 2001). The instrument is composed of six single items,
measuring respectively global self-esteem, physical self-worth, and the four sub-
domains identified by Fox and Corbin (1989). Responses are given using a visual
analog scale, which prevents learning effects and clearly displays the expression
of any variability in self-assessment. This instrument was proven to reproduce the
hierarchical structure of the corresponding multi-item inventories (Fox and Corbin,
1989; Ninot et al., 2000) and is well-suited to the collection of time series; for
example, twice-daily completion over a long period.

Our aim in the present study was to collect extended individual time series
of self-esteem and physical self and analyze their dynamics using ARIMA pro-
cedures. Our assumption was that these series would constitute an original and
powerful means for testing some classical hypotheses, such as those concerning
the relative variability of the dimensions in hierarchical models (Fox, 1997) and
the relationships between level and variability in self-esteem (Kernis, 1993). We
further expected that the use of time series analysis would provide some original
insights into the day-to-day evolution of self-perceptions.
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Table I. Items of the physical inventory (PSI-6)

Dimension Item

Global self-esteem Globally, you have a good opinion of yourself.

Physical self-worth You are proud of who you are and what you can do physically.

Physical competence You think you are able to run for a long time without fatigue.

Sport competence You think you are good in all sports.

Attractive body You think that you have a pleasant body to look at.

Physical strength When you come to situations requiring strength, you are among the
first to step forward.

2. Method

2.1. PARTICIPANTS

Seven individuals (4 men and 3 women; mean age = 28.6 years, SD = 6.9) volun-
teered for this study. All were free of psychological disorder and none had recently
undergone major negative life events that would have affected psychological func-
tioning. They gave informed written consent to participate and confidentiality was
assured. Participants were thanked, but no money was paid for their involvement.

2.2. ASSESSMENT TOOL

We used the six-item version of the Physical-Self Inventory (PSI-6), a psychomet-
ric tool designed for repeated measurements (Ninot et al., 2001). PSI-6 is a short
version of a previously validated questionnaire, the PSI-25 (Ninot et al., 2000),
adapted from the Fox and Corbin (1989) Physical Self Perception Profile (PSPP).
PSI-6 measures six dimensions hierarchically organized according to the model of
Fox and Corbin (1989): global self-esteem at the apex level, physical self-worth at
an intermediate domain level, and physical condition, sport competence, physical
strength, and attractive body at the lower level. The six items are presented in
Table 1. Each item is a simple declarative statement, to which participants respond
using a visual analog scale anchored by “not at all” at the left extremity and “ab-
solutely” at the right. The use of such a scale, rather than traditional Likert scales,
was motivated by the need to avoid learning effects with repeated measurements.

2.3. PROCEDURE

Each participant completed the inventory twice a day, between 7:00 AM and 9:00
AM and between 7:00 PM and 9:00 PM, over a nine-month period (228 days).
Completion was performed on personal computer using specific software. The six
items were presented successively in random order, and participants had to move
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the cursor along the visual analog scale (15-cm line). The software converted the
response to a decimal score ranging from 0.0 to 10.00. Participants were not in-
formed of these numerical scores and were not allowed to consult their previous
responses. We obtained six 546-point time series for each participant.

2.4. DESCRIPTIVE STATISTICS

In order to provide a global overview of the data, we computed the mean, range, and
standard deviation of each series. We also computed the mean absolute difference
between successive values to assess the mean local variability of the series. We first
calculated the differenced series (the series of differences between successive val-
ues in the original series); this differenced series was then transformed in absolute
values, and the mean of these absolute differences was calculated.

2.5. TIME SERIES ANALYSES

The ARIMA procedures were applied to model the dynamics of the series (Box and
Jenkins, 1976). The aim of these procedures is to determine how each value in the
series depends on preceding values and then to tentatively infer the psychological
processes underlying the time evolution of the series (Spray and Newell, 1986;
Delcor et al., 2003). ARIMA procedures constitute a very basic and commonly
used time series analysis method, especially in econometry, and are available in
most statistical packages. Nevertheless, this method remains unfamiliar to many
psychologists, and a brief presentation is necessary.

The aim of these procedures is to model the dynamics of a time series in the
form of an iterative equation:

yt = f (yt−1) (1)

where yt represent the value observed at time t . These procedures are based on the
study of auto-correlation functions (ACF) and partial auto-correlation functions
(PACF), which inform about the temporal dependence in the series. An ARIMA
model is composed of the potential association of three types of mathematical
process: auto-regressive (AR), integrated (I) and moving average (MA) processes.
The model is labeled as (p, d, q) where p indicates the number of auto-regressive
terms, d the number of differentiations, and q the number of moving average terms.

The first step in ARIMA procedures is the determination of the number of dif-
ferentiations to include in the model in order to account for the general trends of
the series. A differentiation of order 1 accounts for a linear trend in the series and
can be expressed as follows:

yt = yt−1 + µ + εt (2)
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where yt is the value observed at time t , µ is a constant that represents the average
difference between adjacent values in the original series, and εt is a white Gaussian
noise. More complex trends may be modeled by a second-order differentiation.

The determination of the number of differentiations to include is based on the
examination of the ACF of the original series. The presence of positive and persist-
ent auto-correlations (up to 10 lags, for example) implies the need to introduce at
least one differentiation term in the model. Then, the ACF of the differenced series
(i.e., the series of successive differences in the original series) is examined. The
persistence of significant auto-correlation in this differenced series suggests that a
second differentiation term might need to be introduced in the model. Conversely,
the appearance of one significant negative auto-correlation at the first lag suggests
that the series has been over-differenced. This first step allows the estimation of
parameter d of the ARIMA model. If the original series is stationary (i.e., presents
a constant mean over time), no differentiation is necessary. In other cases, the
differenced series resulting from the first step is stationary, a basic requirement
for the subsequent steps of the ARIMA procedure.

The second step aims at identifying the autoregressive and moving average
terms to include in the model, through examination of the ACF and PACF of the
(stationarized) series. An AR process suggests that the current value is determined
by a weighted sum of the preceding values. For example, an AR process of order 1
obeys the following equation:

yt = µ + φ1y(t−1) + εt (3)

where µ is a constant, φ1 is the auto-regressive coefficient, and εt is the error
associated with the current value. The typical signature of an AR process is a slow
decay of the ACF and a sharp cut-off of the PACF, which presents a limited number
of significant peaks. The number of significant correlations in the PACF indicates
the number of AR terms to include in the model.

A moving average (MA) process suggests that the current value is determined
by the weighted average of the preceding values. When the series is considered to
be stationary, this process can also be defined as the sum of the mean of the series
plus the weighted sum of the errors associated with the preceding values. Thus an
MA process of order 1 obeys the following equation:

yt = µ − θ1ε(t−1) + εt (4)

where µ is the mean of the series, θ1 is the moving average coefficient and εt is the
error associated with the value at time t . The typical signature of an MA process is
a slow decay of the PACF and a sharp cut-off of the ACF. The number of significant
correlations in the ACF indicates the number of MA terms to include in the model.

The resulting models are constituted from the combination of the basic equa-
tions previously presented. For example, an ARIMA model (0,1,1) obeys the
following equation:

yt = µ + y(t−1) − θε(t−1) + εt (5)



THE DYNAMICS OF SELF-ESTEEM 741

which contains one differentiation term and one moving average term. Such a
model allows the description of the progressive evolution of the series and an in-
ference concerning the underlying psychological functioning. The obtained models
are submitted to a multi-criteria evaluation: (1) each coefficient in the model should
be statistically significant, (2) the residuals should represent a white noise process
without any time dependence, and (3) the standard deviation of the residuals should
be lower than the standard deviation of the original series (Box and Jenkins, 1976).

The ARIMA model (0,0,0) constitutes a very special case, characterized by the
following equation:

yt = µ + εt (6)

where µ represents the mean of the time series. This process characterizes ran-
dom oscillations around a reference value over time. As previously explained,
global self-esteem and physical self are assumed to be sensitive to environmental
changes and thus to evolve with time. This means that fluctuations probably reflect
a time-dependent structure more than a white noise pattern. We thus hypothesized
that such psychological functioning can be referred as (1,1,0) or (0,1,1) ARIMA
models.

3. Results

In order to provide some examples of the obtained series, the seven individual
series collected for global self-esteem are presented in Figure 1. As can be seen,
large inter- individual differences appeared in the global shape of the time series:
some of them looked rather stationary (Subject 2), while others were characterized
by marked evolutions of the local mean (Subjects 4 and 5).

3.1. DESCRIPTIVE STATISTICS

Descriptive statistics are presented in Table 2. The means of the series appeared
quite consistent among the six dimensions for each subject. Large inter-individual
differences were observed: two subjects (2 and 6) exhibited particularly high levels
of self-esteem and Subject 4 presented a rather low mean level on all dimensions.

Range and standard deviation values appeared quite consistent among scales.
Generally, these results failed to indicate systematic differences in variability
depending on the hierarchical level of each dimension in the model. Global self-
esteem did not present lower ranges or standard deviations than physical self-worth
or the subdomain dimensions. On the other hand, these results suggest the high
homogeneity of variability scores among scales for a given subject: Subjects 2 and
5 presented the lowest variability and Subjects 4 and 6 the highest.

Finally, the mean absolute difference showed that the local variability of the
series was quite similar among scales for each subject. Here also, inter-individual
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Figure 1. Representative examples of experimental time series (global self-esteem). For
optimal readability, we reduced the range of all y axes to 5.
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Table II. Mean, range, standard deviation, and mean absolute dif-
ference of each time series. GSE: global self-esteem; PSW: phys-
ical self-worth, PC: physical condition, SC: sport competence; AB:
attractive body; PS: physical strength.

Subjects GSE PSW PC SC AB PS

Mean 1 7.52 6.52 6.11 6.19 6.53 5.92

2 9.21 8.58 8.55 8.56 9.25 8.14

3 6.56 6.53 6.60 6.53 6.53 6.81

4 5.08 3.82 3.65 5.80 5.65 3.54

5 7.36 7.04 6.53 6.61 77.3 6.41

6 8.93 8.46 7.36 7.72 7.56 7.57

7 7.55 7.39 6.85 7.20 7.45 6.85

Range 1 3.53 4.19 4.72 3.68 3.48 4.15

2 2.07 2.59 1.76 1.76 1.79 1.87

3 2.95 3.23 2.97 3.06 2.85 2.90

4 5.83 6.84 6.17 8.46 6.25 6.84

5 3.00 2.33 2.37 2.47 2.54 2.45

6 3.08 3.98 5.16 4.22 5.58 5.68

7 2.32 2.46 4.05 3.03 2.51 2.79

Standard 1 0.46 0.84 1.09 0.83 0.68 0.99

deviation 2 0.39 0.37 0.39 0.36 0.31 0.24

3 0.69 0.86 0.70 0.79 0.64 0.62

4 0.90 1.33 1.29 1.24 0.99 1.33

5 0.55 0.52 0.46 0.44 0.45 0.41

6 0.76 1.14 1.33 1.08 1.78 1.70

7 0.49 0.48 0.69 0.58 0.43 0.53

Mean 1 0.20 0.25 0.24 0.23 0.23 0.26

absolute 2 0.14 0.19 0.18 0.18 0.12 0.18

difference 3 0.18 0.15 0.15 0.14 0.15 0.15

4 0.65 0.53 0.49 0.64 0.54 0.46

5 0.24 0.24 0.29 0.24 0.22 0.24

6 0.28 0.33 0.42 0.41 0.41 0.39

7 0.23 0.21 0.30 0.23 0.20 0.30

differences were evident, with large differences between successive values for Sub-
jects 4 and 6 and small differences for Subjects 2 and 3. Finally, these results did
not suggest any effect of the level of the dimension in the model on self-assessment
variability.
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Figure 2. The auto-correlation function (ACF) of the time series shown in Figure 1 (subject
5) and the ACF for the time series obtained from the first differencing. Continuous lines above
and below zero represent the significant thresholds.

3.2. TIME SERIES ANALYSES

The analysis of the ACF revealed for all series the presence of significant positive
auto-correlations for more than 10 lags (Figure 2). This result is important, as it
tends to invalidate the use of the Gaussian statistics we presented in the preceding
paragraphs. The computation of means or standard deviation supposes that the
series of data is normally distributed and uncorrelated in time. This was clearly
not the case with our data, and a relevant approach to variability in this type of
series should take into account these significant auto-correlations. This finding
suggested the need to include a first-order differentiation in the models. The ACF
of the differenced series presented in all cases a negative auto-correlation for lag
1 (Figure 2), suggesting a slight over-differentiation and the necessity to complete
the model with moving average terms. The number of moving average terms was
determined on the basis of the number of significant peaks in the ACF and was
confirmed by a statistical fitting of the resulting model. Most of the series (35 out
of 42; 83%) were accounted for by a model including one MA term. Two MA
terms were necessary for five series, and three for two series.

The estimation of the parameters within the models revealed in all cases that
the constant of the differentiation (i.e., the µ parameter of Equation (4)) was not
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Table III. Individual moving average coefficients for the 6 as-
sessed dimensions. In order to increase the readability of the
table, we summed the coefficients when the model included
more than one moving average term. We marked with an as-
terisk (∗) the cells where such a sum was reported. These
sums were composed as follows: Subject 3, GSE, θ1 = 0.32,
θ2 = 0.18, θ3 = 0.11; Subject 3, PSW, θ1 = 0.42, θ2 = 0.15;
Subject 3, PC, θ1 = 0.41, θ3 = 0.14; Subject 3, AB, θ1 = 0.31,
θ2 = 0.24, θ3 = 0.13; Subject 4, PSW, θ1 = 0.42, θ2 = 0.15;
Subject 4, PC, θ1 = 0.40, θ2 = 0.21; Subject 4, PS, θ1 = 0.38,
θ2 = 0.16. All cells without an asterisk correspond to (0, 1, 1)
models.

Subject GSE PSW PC SC AB PS

1 0.61 0.57 0.49 0.57 0.44 0.53

2 0.80 0.85 0.88 0.85 0.83 0.88

3 0.61∗ 0.57∗ 0.55∗ 0.33 0.68∗ 0.62

4 0.63 0.57∗ 0.61∗ 0.61 0.58 0.54∗
5 0.57 0.66 0.72 0.66 0.61 0.68

6 0.61 0.57 0.49 0.57 0.44 0.54

7 0.79 0.71 0.67 0.69 0.71 0.64

significantly different from zero, and thus could be omitted in the formalization of
the equations. As such, the resulting models could be presented as follows:

yt = yt−1 − θ1εt−1 + εt (35 series) (7)

yt = yt−1 − θ1εt−1 − θ2εt−2 + εt (5 series) (8)

yt = yt−1 − θ1εt−1 − θ2εt−2 − θ3εt−3 + εt (2 series) (9)

The estimated values of the moving average parameters are presented in Table 3.
The analysis of the ACF and PACF of the residuals demonstrated in all cases a
perfect fitting of the original series, as the residuals did not contain any auto-
correlation and were statistically not distinguishable from white noise. These
models were also reinforced by the analysis of the difference between the standard
deviations of the original series and the residuals. In all cases an important decrease
in standard deviation was observed, testifying to the relevance of these moving
average models.

As can be seen in Table 3, the models could be different between subjects but
seemed quite similar among the six dimensions for each subject. From a qualitative
point of view, all the series of Subjects 1, 2, 5, 6 and 7 were systematically modeled
with a unique MA term. Models including 2 or 3 MA terms were only found
for Subjects 3 and 4. Moreover, the examination of the estimated values revealed



746 MARINA FORTES

the homogeneity of the coefficients among dimensions for each subject. Subject 2
presented the highest values, around 0.85, and Subjects 1 and 6 the lowest, around
0.55. Subjects 5 and 7 occupied intermediate levels, between 0.6 and 0.7.

4. Discussion

The aim of this paper was to study the dynamics of self-esteem and the various
dimensions of the physical self in healthy adults. We analyzed a unique set of data
obtained through repeated self-assessments over a long period of 228 consecutive
days, with two assessments per day. Our main goal was to model these data by time
series analysis in order to assess the nature of their evolution over time.

Descriptive statistics allowed us to test some classical hypotheses concerning
the relative stability of each dimension in the hierarchical model. Our data allowed
us, for the first time, to really assess the variability of self-concepts, and they
did not reveal any evidence of a higher or lower variability for the apex level as
compared with the more specific dimensions. Variability appeared quite consistent
for each subject among dimensions, whatever the position of these dimensions in
the hierarchical model.

This homogeneous variability in the self-concept system constitutes a surprising
result and suggests that the different dimensions in the model share common dy-
namics. This intra-individual homogeneity was evidenced for the three measures
of variability we used: range, standard deviation, and mean absolute difference.
These three measures are theoretically sensitive to different features of variability
in the time series and our results showed that they represent quite independent
characteristics. The range is related to the excursion to extreme values during self-
assessments, the standard deviation reflects the non-stationarity of the series, and
the mean absolute difference informs on the local sensitivity to daily disturbances.
Each subject seemed to be characterized by a particular combination of these three
properties. This suggests the hypothesis of a type of individual dynamic invariant
that would consistently underlie self-evaluative behavior.

We introduced in the present paper an important innovation in the domain of
self-esteem: historicity. The evolution of self-esteem has sometimes been analyzed
in previous studies through repeated measurements, but the successive assess-
ments have generally been widely spaced and the possible dependence between
subsequent values remained indiscernible. The collection of time series allowed
us to conceive of self-esteem as a historical process, and the uncovering of sig-
nificant and persistent auto-correlations in the data represents an important step
in understanding this process. According to Slifkin and Newell (1998), Gaussian
statistics such as standard deviation give a poor image of the true nature of vari-
ability in living systems. A complete understanding of essential features such as
self-maintenance, homeostasis or adaptability to unexpected events requires a new
approach to variability, based on time series analysis.
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The main result of the present study is that a differenced first-order moving
average model, without a constant, represented the best fit in most of the cases.
This kind of model, also called simple exponential smoothing model, is typical of
times series that exhibit noisy fluctuations around a slowly varying mean (Spray
and Newell, 1986).

The first implication of these results is that these time series were not stationary.
In other words, they could not be considered as white noise fluctuations around a
stable value, as for example a personality trait. This model suggests that a com-
bination of two opposite processes may underlie the dynamics of self-esteem and
the components of physical self: preservation, which tends to restore the previous
value after a disturbance, and adaptation, which tends to inflect the series in the
direction of the perturbation. Therefore, changes in global self-esteem and physical
self are governed by a dynamical adjustment.

As can be seen in Equation (7), the assessment at time t is characterized by
an error term (εt ), which is mathematically considered as a random disturbance.
More precisely, this error term represents the distance between the expected value
(determined on the basis on the preceding assessment) and the obtained value.
Psychologically, this disturbance should be considered as the resultant of all the
recent (good or bad) events likely to affect the assessed dimension. The expected
value at time t is modeled as the preceding observed value (yt−1) minus a fraction
of its own disturbance (θεt−1). In others words, the expected value at time t tends to
absorb the preceding disturbance in order to restore the previously expected value.
The amplitude of the correction is given by θ , and the restoration could be complete
with a θ value close to 1. This correction underlies the preservation process, which
limits the influence of the perturbations, and ensures the stability of the series.

This kind of preservation process has been suggested by a number of authors
under the concepts of self-esteem maintenance (Tesser, 1988), identity mainten-
ance (Brewer and Kramer, 1985), or self-regulation (Higgins, 1996). Similar ideas
were developed by Nowak and his collaborators (2000: 42), who stated that “even
if incoming information causes an element in a well-integrated structure to change,
the influence of the other elements in the structure is likely to restore its original
value”.

Nevertheless, θ was generally far from 1 (we obtained values ranging from 0.44
to 0.88), and as such a residual fraction of the previous disturbance remains in the
current expected value. In other words, each disturbance tends to leave a persistent
trace in the dynamics of the series. This adaptation process could account for the
frequently reported effect of daily events on self-esteem (e.g., Rosenberg, 1986;
Nezlek and Plesko, 2001).

The moving average coefficient θ determines the balance between the preser-
vation and adaptation processes. The present results revealed a high consistency
between the coefficients obtained for the different time series of a given participant.
This suggests an individual characteristic related to the stability of self-esteem and
its resistance to the influence of daily events. As previously stated, the combined
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effect of these two processes leads to a slow evolution of the local mean of the
series. In other words, the dynamics of the series seems organized around a locally
stable reference value, a sort of transient trait which evolves progressively under
the influence of life events.

Interestingly, models including more than one moving average term were evid-
enced only for two subjects (3 and 4) and accounted for, respectively, 66% and 50%
of their series. This suggests an individual tendency to regulate self-esteem on the
basis of a slightly longer history. Nevertheless, and despite these inter-individual
differences, the functioning of these series seemed based on quite short-term
memory processes.

This study suggests that exogenous information has influence on the self-
system. As supposed by Nowak et al. (2000: 54), “incoming information plays
a critical role in the formation of self structure and continues to play a role in
systems that have achieved organization”. The present study was not designed,
however, to specifically take into account the influence of precise life events. Our
goal was to model the dynamics of the series, but not to assess how a particular
event affects self-esteem. Such assessment could be performed in specific protocols
that control for the occurrence of psychologically salient experiences (Ninot et al.,
2002). In this case, a modified version of ARIMA procedures, taking into account
local impacts in the series, would seem more appropriate (Box and Jenkins, 1976).

The self is a very important object of judgement (Greenwald and Pratkanis,
1984) and is generally assumed to change in an all-or-none manner in binary auto-
evaluations such as highly favorable or unfavorable feelings (Latané and Nowak,
1997; Nowak et al., 2000). In contrast, the present study suggests that self-esteem
evolves with relatively smooth dynamics and without dramatic changes. These
contrasting considerations could be the result of the different methodological tools
that can be used to assess psychological dimensions. The classical response scales
are generally dichotomous or comprise few possibilities of response (e.g., 5-point
Likert scales). Such measurement tools emphasize the incremental manner by
which global self-esteem or physical components evolve. The combination of short
and sensitive inventories like the PSI-6 and the application of time series analysis
reveals a more continuous process emphasizing the deterministic and stochastic
nature of global self-esteem and physical self.

This study highlighted the iterative dynamics of the self and supposed that the
state of the system at t1 determines, to a certain degree, the state of the system at t2,
in accordance with some rule (Vallacher and Nowak, 1997). This intrinsic dynam-
ics has been empirically evaluated by ARIMA modeling, suggesting the short-term
history of self-evaluations. However, analysis showed a very slow decay of the
ACF of the raw series (up to 100 lags for some series), suggesting the existence
of long memory statistical processes and raising the possibility that self-concept
components display fractal properties. These hypotheses are consistent with the
propositions of Vallacher and Nowak (1997) and Nowak et al. (2000), who consider
the self as a complex system composed of many interacting components. Fractal
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time series are assumed to constitute the natural outcome of such systems (West
and Shlesinger, 1990), and specific analyses are currently in progress to test this
hypothesis.

5. Conclusion

The aim of this study was to model the dynamics of self-esteem and physical self
in their ecological complexity. We showed that classical statistical tests based on
standard deviation, mean, scores or level features may not adequately describe the
dynamics of the self components. As advocated by Slifkin and Newell (1998),
this study emphasized the interest of assessing both the amount and the dynamic
structure of self-evaluative variability. Using time series analyses such as ARIMA
procedures, we derived a model that accounted for all the experimental series and
is consistent with assumptions about the psychological functioning of self-concept.
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