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Abstract
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1 Introduction

The process of immigrant incorporation into host societies inevitably leads to some
form of integration, though its manifestations vary widely—from full socioeconomic
assimilation to persistent marginalization (Alba and Nee, 2003; Portes and Rumbaut,
2001). Importantly, integration need not entail abandonment of one’s origin culture.
This recognition has motivated the development of multidimensional frameworks for
understanding integration. In a seminal contribution, Berry (1980) analyzes attach-
ment to both origin and destination countries across multiple socioeconomic dimen-
sions. Building on this, Constant and Zimmermann (2008) and Constant et al. (2009)
introduce the Ethnosizer, a multidimensional measure of integration rooted in Berry’s

two-dimensional framework.

In this paper we make two distinct contributions. First, on the empirical side, we
transform the Ethnosizer from a static, cross-sectional index into a fully dynamic,
transition-based tool. Using longitudinal data from the German SOEP (2010-2019),
we construct domain-specific Ethnosizer states (identity, media use, social interaction)
and estimate their evolution with dynamic discrete-choice methods, in particular a
simultaneous dynamic binary-response model with correlated random effects. This al-
lows us to quantify persistence and mobility in the identity states defined by Berry
(1980), namely, integration, assimilation, separation, and marginalization, and to doc-

ument when and how individuals move between them.

Second, on the theoretical side, we develop a dynamic model of identity choice with
regret and rejoicing. In the model, integration is an investment that improves the
distribution of future outcomes but entails an up-front cost. Realized outcomes are
compared to counterfactuals, generating ex post regret or confirmation; these retro-

spective evaluations can trigger revisions of identity, including what we term integra-



tion reversal, where immigrants step back from previously integrated positions toward

more separated ones.

Relative to Constant et al. (2009) and the subsequent Ethnosizer literature, our contri-
bution is therefore twofold. We move beyond the cross-sectional use of the Ethnosizer
by modelling the joint dynamics of identity states across multiple domains generat-
ing transition matrices. In addition, we explicitly link these empirical dynamics to
an investment-and-regret framework that provides an economic interpretation of both
persistence and reversals in identity trajectories. To our knowledge, no prior work has
treated the Ethnosizer as a dynamic state variable embedded in a structural transition
framework and connected directly to a model of identity revision.

Our perspective is explicitly economic. According to Baumeister (1986) we model
identity as a belief on the self. In our framework, this belief is revised after ex-post
evaluation of the outcome of an integration investment. Misalignments between the
expectations and the realized returns to migration and integration can lead to regret
the previous choices and revise the identity. By combining rich panel data with up-to-
date dynamic discrete-choice tools, our analysis quantifies the extent of such revisions

and shows how they vary across domains.

Actually, using SOEP panel data, we find that attachments to destination and origin
cultures are highly persistent once formed, yet not irreversible. Transition probabilities
reveal substantial stability alongside non-negligible moves between identity states, in-
cluding reversions away from integration or assimilation. These patterns align with the
mechanisms of our identity-and-regret model: disappointing or favorable realizations
of socioeconomic outcomes can lead to identity revision, consolidating or deepening the
beliefs.

Together, our empirical and theoretical results highlight that identity formation is a
dynamic, path-dependent process rather than a one-off outcome. The dynamic Eth-
nosizer and transition-based analysis provide a quantitative characterization of these
trajectories, while the theoretical model offers an economic rationale for observed per-

sistence and integration reversal.

The paper proceeds as follows. Section 2 briefly reviews the essential literature on



identity, then it presents the construction of the Ethnosizer and the SOEP data. Sec-
tion 3 shows GMM estimates of Ethnosizer score dynamics, and Section 3.2 develops
and estimates the correlated random-effects bivariate dynamic logit model of transi-
tion. Section 4 introduces our identity-and-regret model and links its implications to

the empirical transition patterns. Section 5 concludes.

2 Literature and theoretical background

According to a well-known formulation by Baumeister (1986), "an identity is a defini-
tion, an interpretation of the self". In game-theoretic terms, an interpretation of the
self can be formalized as a belief. Because identhity implies a sense of belonging to
a specific social group -characterized, for instance, by a common religion, language,
and tradition (Chandra, 2012; Minoru Masuda and Meredith, 1970; Makabe, 1979;
Unger et al., 2002; Phinney, 1990)- it follows that identity can be modeled as a belief
in belonging to such a social group. Bénabou and Tirole (2011) go a step further by
recognizing that this sense of belonging -this identity- generates utility and can thus be
treated as an asset. Given that identity requires social recognition, its returns depend
on one’s reputation within their own group. This consideration has two consequences:
1) individuals invest in order to enter groups, enhance and maintain their status; 2)
the returns to these investments are uncertain.

In plural societies, there exist different social groups and different identities. As a con-
sequence, identity is to some extent a choice among different assets. This is especially
true for immigrants, who are a minority and face the uncertainty of adaptation to a
new social context. According to Akerlof and Kranton (2000), "choice of identity may
be the most important economic decision people make". However, as important as
it is, this decision can be revised. People can change their religion, their citizenship,
or their way of life. In addition, exogenous shocks may also modify the self-image
-that is, their identity. This is the case with a loss or gain of social status, or even
health shocks. Changes in identity and, in particular, its reversibility have been little
investigated both in the empirical and theoretical literature. They are the focus of our

contribution.



In section 5, we contribute to the development of a model in which immigrants’ identity
can be revised after the reconsideration of previous choices or unexpected shocks.

To explore the concept of identity among immigrants, there exist two main frameworks:
the one-dimensional and the two-dimensional model. The first suggests that adaptation
to the host society requires dismissing the original identity Herberg (1955), implying
that there exists a negative correlation between a measure of commitment to the Origin
country and a measure of commitment to the Destination country. This assumption is
somewhat arbitrary, and does not capture other possibilities that immigrants have in
forming and modifying their identity. The two-dimensional model acknowledges that
individuals can fully adapt to the host society without dismissing their original identity.
Formally, this implies that the measures of commitment to the Origin and Destination
country are statistically independent. In this approach, pioneered by Berry (1980),

immigrants can be classified into four states:

e Assimilated: immigrants fully adopt the customs, values, and behaviors of the

natives. They dismiss, in part or in whole, their original identity.

e Integrated: Immigrants adhere to the host country identity while preserving their

original one.

e Separated: Immigrants preserve their original identity adopting little or none

from the host society.

e Marginalised: Immigrants recject both the origin and the host identity.

For a more comprehensive understanding of the two models, it is worthwhile to examine
the approach outlined by Constant et al. (2009). Let us consider the level of commit-
ment to both the host country and the origin country as two continuous variables:
Y, X € [0,1]. Within this range, zero denotes the minimum level of commitment, and
one the maximum level. In the one-dimensional model, the relationship between these
variables is a simple linear function: Y =1 — X. Figure (1) illustrates this approach,
where an increase (decrease) in the commitment to the origin country results in a si-
multancous decrease (increase) in the commitment to the host country.

The two-dimensional approach allows us to split the plane into four quarters. Figure



(2) shows the "identity states" outlined by Berry (1980). In the top-left quarter, the
individual is assimilated, showing a strong commitment to the host country and a low
commitment to the origin country; in the top-right quarter the individual is integrated,
showing commitment to both countries; in the bottom-right quarter the individual is
separated, showing commitment only to the origin country; in the bottom-left quarter
the individual is marginalised, showing no commitment to any country.

Intertemporal moves across the Berry states are the core of our analysis. Actually, our
primary aim is finding empirical evidence that transitions between identity states are
relevant. Then, we provide a theoretical foundation for these transitions.

One of the major results of our empirical analysis concerns "backward moves" from
more integrated states towards less integrated ones. To simplify the interpretation of
our findings, we illustrate here our notion of "integration reversal".

Consider a social planner in the Destination country, and suppose that she prefers
immigrants who are highly committed to the Destination. Consequently, she ranks

Berry’s identity states as follows:
Assimilated > Integrated >~ Separated > Marginalized.

We say that integration reversal occurs if the identity in period 2 moves from a more

preferred state to a less preferred state (e. g., from Assimilated to Integrated).

In our empirical strategy, we rely on two complementary econometric approaches. First,
we estimate dynamic panel models of Ethnosizer scores using the Blundell-Bond Sys-
tem GMM estimator. This method is designed for large-NV, small-7T" panels with en-
dogenous regressors and allows us to capture the inertia and cross-influences among
identity states while controlling for unobserved heterogeneity and potential endogene-
ity of lagged regressors. Second, we implement a model of simultaneous dynamic logits
with correlated random effects to recover transition probabilities across the identity
states defined by Berry (1980). This approach is particularly suited to studying the
joint dynamics of destination and origin country attachments and delivers transition
matrices that we visualize with Sankey diagrams. Together, the two methods provide
a consistent picture. The System GMM results reveal strong persistence of identity
states: assimilation and integration, in particular, are highly stable over time, while

marginalisation shows weaker inertia and stronger connections to other states. The
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logit framework confirms these patterns, highlighting the predominance of state persis-
tence but also documenting non-negligible probabilities of moving across states. Both
approaches underscore that identity formation is a sticky, path-dependent process, yet

one that remains open to shifts.

2.1 The construction of the Ethnosizer

The Ethnosizer is a measure of identity introduced by Constant and Zimmermann
(2008) and further developed by Constant et al. (2009), which translates Berry’s (1980)
bidimensional identity framework into an operational measure at the individual level.
Specifically, they observe four domains — language, identity, media use, and social
interaction — and classify each response according to the two relevant dimensions:
attachment to the country of origin and attachment to the country of destination.
Crossing these two dimensions yields the four identity states identified by Berry: as-
similation, integration, separation, and marginalisation. They assign each individual
a score from 0 to 4 in each quadrant, obtained by summing the contributions from
the four domains. By construction, the quadrant scores add up to four, ensuring that
the Ethnosizer-based measure captures the relative balance of states across all possible
identity states (Constant and Zimmermann, 2008; Constant et al., 2009).

We exclude language from the Ethnosizer domains in our dynamic implementation. Its
inclusion is well motivated in the static Ethnosizer, where language helps characterize
an immigrant’s acculturation profile at a particular point in time. In a dynamic set-
ting, however, language proficiency is less appropriate as a transition domain because
it is a slow-moving and cumulative form of human capital. For immigrants, language
skills typically improve through prolonged exposure to the host-country environment,
schooling, employment, and routine social interaction, rather than through discrete
changes in identity orientation. Including language in the dynamic Ethnosizer would
therefore risk attributing gradual and partly mechanical language acquisition to mean-
ingful transitions across identity states. Hence, we compute the Ethnosizer with respect
to three domains; namely, identity, media use, and social interaction. We work with
SOEP-CORE waves 2010-2019; earlier years are dropped so all survey instruments are

comparable.



Identity. Respondents rate how German they feel and how attached they are to their
country of origin (1=wvery strongly, 5=not at all). Each item < 3 is interpreted as a
strong identification, yielding ¢ = 1 for Feeling German and o = 1 for Attached to
Origin.

Media use. Before 2012 the survey asked in which language respondents read news
(ReadsNewsOriginDE); from 2012 onward it asked their preferred TV language (Media
Language). We harmonise them into one variable by coding categories “German only”

or “mixed” as g = 1 and categories “Origin only” or “mixed” as o = 1.

Social interaction. Two frequency questions record whether the respondent visited
or was visited by Germans (and foreigners) during the past year (1=often, 4=never).
We average the two “German” items; a mean< 2 indicates frequent contact (g = 1).
The same rule applied to the “Origin” items yields o = 1.

Numeric outcomes 1-3. For each domain we derive two binary indicators, “Ger-
man” (¢ = 1) and “Origin” (o = 1), and then cross them to obtain an unordered

outcome with four categories, i.e. states (s € {1,2,3,4}), according to the following

mapping:

s=1: (1,1) Integration,

s=2: (1,0) Assimilation,
(g9,0) = .

s =3: (0,1) Separation,

s=4: (0,0) Marginalisation.

The resulting numeric variables are named ethnicity_acc, media_acc, and social_acc,

each taking values 1 to 3x and carrying the common label set

1 = Integration, 2 = Assimilation, 3 = Separation, 4 = Marginalisation.



2.2 Descriptive evidence

Table 1: Descriptive statistics of Ethnosizer scores

Mean SD Min Max
Assimilation score 9279493 7998367 0 3
Integration score 1.677487 .7651824 0 3
Separation score 3106361 5802499 0 3
Marginalization score .0839272 .2875961 0 2

In the descriptive evidence in table 1 integration emerges as the dominant state, with
mean values around 2.3. Assimilation and marginalisation are relatively modest re-

spectively with mean of 0.64 and 0.78, while separation is rare.

Table 1 reports summary statistics for the Ethnosizer identity scores. Integration
emerges as the dominant state, with an average value above 2, indicating that most
individuals display relatively high levels of simultaneous attachment to both origin and

host societies.

Assimilation and marginalisation exhibit substantially lower mean values (around 0.6
and 0.8, respectively), suggesting that these states are less prevalent. Separation ap-

pears to be comparatively rare, with a mean close to zero and a limited dispersion.

Overall, the distribution of identity states is highly unbalanced, with integration clearly
prevailing over the other configurations. This pattern is consistent with the idea that
individuals tend to combine elements of origin and host cultures rather than adopting

more polarized identity profiles.
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3 Empirical methodology and results

3.1 Reduced-form GMM dynamic estimation of Ethnosizer score

components

Table 2: System GMM estimates of Ethnosizer score components. Odd columns: no

trend; even columns: quadratic time trend

assimilated integrated separated marginalised
(1) (2) 3) @) %) (©) (M) (8)
L.assimilated 0.816***  0.750***  -0.0495 0.259 0.0665 -0.113 0.392 0.0106
(0.226) (0.154) (1.340) (0.234) (0.139) (0.0885) (0.592) (0.0284)
L.integrated 0.0542 0.298** -0.0201 0.321 0.186 0.0806 0.193 0.0438
(0.108) (0.136) (1.221) (0.316) (0.115) (0.0647) (0.491) (0.0287)
L.separated -0.180 -0.143 0.246 0.236 0.658***  0.692*** 0.326 -0.0424
(0.175) (0.212) (1.171) (0.493) (0.180) (0.178) (0.528) (0.0474)
L.marginalised 0.286 -0.398 4.678 2.865 -0.0660 -0.300 1.079 0.617***
(0.258) (0.334) (3.974) (2.267) (0.219) (0.202) (1.798) (0.135)
t -0.0656 0.182 0.0351 -0.0146
(0.0489) (0.118) (0.0316) (0.0162)
2 0.00430 -0.0107 -0.00296 0.000896
(0.00356) (0.00681) (0.00238) (0.00121)
Observations 3057 3057 3057 3057 3057 3057 3057 3057
Groups 550 550 550 550 550 550 550 550
Instruments 8 10 8 10 8 10 8 10
AR(1) p-value 0.005 0.061 0.559 0.872 0.092 0.026 0.747 0.008
AR(2) p-value 0.000 0.000 0.154 0.017 0.000 0.000 0.278 0.000
Hansen p-value 0.259 0.355 0.730 0.635 0.536 0.724 0.799 0.106

Standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 2 presents dynamic panel-data estimates of the intertemporal evolution of the
Berry identity states based on the Ethnosizer. The dependent variables in these re-
gressions are the discrete score components—assimilation, integration, separation, and
marginalisation. Each score records, for a given individual-year observation, how many
of the three domains (identity, media use, and social interaction) fall into the corre-
sponding Berry category. Thus, each score ranges from 0 to 3, and the four scores

jointly summarize the composition of cultural orientations across domains.

Each score component is regressed on its own lag and on the lagged values of the other

11



three scores, allowing us to capture both persistence and cross-equation associations
over time. The models are estimated using the Blundell-Bond System GMM estimator
(Blundell and Bond, 1998), which is well suited to panels with large N and small T’
and in the presence of endogenous regressors. To ensure reliable inference, we employ
collapsed instrument sets and restricted lag structures, thereby limiting instrument
proliferation. Odd-numbered columns report specifications without time controls, while
even-numbered columns include a quadratic time trend to capture common temporal

dynamics.

These equations are best interpreted as reduced-form dynamic score equations. Their
purpose is to summarize persistence and joint dynamics in the four score components
1. The results point to substantial persistence in some score components, though with

marked heterogeneity across dimensions.

Assimilation exhibits strong and statistically significant inertia, with autoregressive
coefficients around 0.75-0.82. This indicates that assimilation, once established, tends
to be highly stable over time. The inclusion of time controls slightly reduces the
magnitude of the coefficient, suggesting that part of the persistence reflects common

trends, but the overall picture of strong path dependence remains intact.

Separation emerges as similarly persistent. The lagged dependent variable is consis-
tently large and highly significant, with coefficients around 0.65-0.70. This confirms
that separation represents a stable and self-reinforcing component of the Ethnosizer
score vector, largely driven by its own past values. The stability of these estimates

across specifications further strengthens this interpretation.

By contrast, integration appears considerably less persistent. The autoregressive coef-
ficient is not statistically significant and remains imprecisely estimated across specifi-
cations. Accordingly, the integration equation should be interpreted more cautiously
than the assimilation and separation equations. In this reduced-form framework, the

integration component appears noisier and less sharply identified.

Marginalisation displays an intermediate pattern. In specifications including time con-

trols, the lagged dependent variable is positive and statistically significant, indicating

'We perform a structural analysis of transitions across identity states In the next subsection.
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some degree of persistence. However, the magnitude and significance of the coefficient
vary across models, pointing to a state that is less stable than assimilation or separation

and potentially more sensitive to external conditions.

The interpretation of the cross-lag coefficients requires some caution because the four
score components are jointly derived from the same three underlying domains. By
construction, they are linked by a compositional constraint: increases in one component
imply decreases in at least one other component. For this reason, the cross-lag terms
are more naturally read as reduced-form cross-equation associations than as direct
behavioral spillovers from one identity state to another. They remain informative
about how the composition of the Ethnosizer evolves over time, and should not be

overinterpreted as structural transition effects.

From this perspective, the broad pattern that emerges is one of strong own-component
persistence and comparatively limited cross-component dependence. Assimilation ap-
pears largely insulated from the influence of the other components, evolving primarily
through its own internal dynamics. Separation is also mainly driven by its own lag,
with little evidence of systematic cross-component effects. Marginalisation exhibits
somewhat more interaction with the other components, although these associations
are not uniformly robust across specifications. The integration equation is the least

stable, and its cross-lag terms are correspondingly harder to interpret sharply.

Specification tests broadly support the empirical strategy. The number of instruments
remains modest relative to the number of groups, reducing concerns about overfitting.
Hansen tests do not reject the validity of the instrument sets, while AR(1) tests behave
as expected. The AR(2) results are more mixed and suggest that some equations are
better behaved than others. Accordingly, the coefficients should not be interpreted as
precise structural parameters; the more robust message is qualitative and concerns the

heterogeneous degree of persistence across score components.

Overall, the findings highlight that the Berry identity states evolve gradually and
are shaped by past positions, but with important differences across dimensions. As-
similation and separation emerge as highly persistent and self-reinforcing components,
whereas integration is more fluid and less precisely estimated. Marginalisation occupies

an intermediate position, combining some persistence with greater sensitivity to model

13



specification and external influences. Together, the GMM results provide a compact
reduced-form picture of dynamic inertia in the Ethnosizer, while the interpretation of

transitions across identity states is left to the structural transition model that follows.

3.2 Simultaneous dynamic binary-response model with corre-

lated random effects
3.2.1 Methodology

We model the joint dynamics of two binary outcomes observed for each individual 7
across years t: y;,; € {0, 1} indicates engagement with the destination-country dimen-
sion (e.g. German-media use), and y»,;; € {0, 1} indicates engagement with the origin
dimension. This coding is aligned with the Ethnosizer construction in Section 2.1,
where (y1,+,y2::) = (1,1) corresponds to integration, (1,0) to assimilation, (0,1) to

separation, and (0,0) to marginalisation.

At each t an individual occupies one of four states s;; € {1,2, 3,4}, mapped as

s=1: (1,1) Integration,
s=2: (1,0) Assimilation,
Sip =14y + 2y ) (3.1)
s =3: (0,1) Separation,
s =4: (0,0) Marginalisation.
Our target is the 4 x 4 matrix 7" whose (s, d) entry is
Toa = Pr(si,t =d ‘ Sit—1 = 8), (3.2)

i.e. the probability of moving from state s at t—1 to state d at t.

Structural binary system with correlated random effects. To estimate T we
use a simultaneous dynamic binary-response model with correlated random effects in
the spirit of Honoré et al. (2023). Let a; denote an individual-specific intercept common
to the two equations, capturing time-invariant heterogeneity and allowed to be corre-
lated with the history via Wooldridge initial-conditions correction (Wooldridge, 2005).

14



Conditional on a; and the lagged outcomes (y1,;¢—1,%2,:—1), the joint distribution of
(Y1,it,Y2,i¢) is a joint four-cell binary system with an association parameter governing

contemporaneous dependence. Write the linear indices

K

Mt = QG — 5 + Y11Y156—1 + V12Y2,4,6—1, (3.3)
K

N2it = QG + 5 + Yo1Y1,i,0—1 + Yool t—1, (3.4)

where xk measures the relative propensity for y, versus y;, and
a; = do+diyio + dayzio + ds(Yii0v2,0) + as, a; ~ N(0,0%). (3.5)

Here y; ;0 are initial conditions (first observed values in the panel); (dy, ds, ds) imple-

ment the Wooldridge initial-conditions correction.

Let p denote the contemporaneous association parameter. With (3.3), the four joint
probabilities for (v, v2.:) € {(0,0),(1,0),(0,1),(1,1)}, conditional on a; and the

lags, arc

N 71,4t 72,4t m,it+n2,i,t+p
D =1+ emMit et 4 e LeTe

1 enl,i,t

Pr(0,0 | a;, lags) Pr(1,0 | a;,lags) =

D D’
enzyit enl,i,t+772,i,t+ﬂ
Pr(0,1 | a;,lags) = PR Pr(1,1 | a;,lags) = — 5

(3.6)
This nests two dynamic logits when p = 0; p # 0 allows residual contemporaneous

dependence.

Likelihood, integration, and optimisation. Let N;(s— d) denote, for individual
i, the count of transitions from state s at t—1 to d at t across the observed panel.

Conditional on a;, the individual contribution to the likelihood is

Li(a;) = HH <Pr(s%d | a;)

s=1d=1

) Nl (3.7)
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where Pr(s—d | a;) is implied by (3.6) after setting the lagged pair corresponding to

s. The unconditional log-likelihood integrates out a;:

() = Zlog/ L;(a;) Cb(%) dai, (3.8)

g

with parameter vector

¥ = (711, 125 Y21, Y22, s Ky do, iy, dy, ds, In o), (3.9)

and ¢ the standard normal density. The integral is approximated by Gauss—Hermite
quadrature with A nodes; numerically, we evaluate the inner sum using a stable log-
sum-exp transformation. Parameters are estimated by maximizing /(v)) via BFGS,
with initial parameter values taken from reduced-form logits or smoothed empirical
transition frequencies (with an optional short Nelder-Mead warm-up). Convergence

tolerances on objective and parameters are set tightly.

Recovering model-implied transition matrices. Given @/AJ and for each origin
state s € {1,2,3,4}, predicted destination probabilities are computed by fixing the
lagged pair implied by s, evaluating the four joint probabilities for (y;,y2+) at each
Gauss—Hermite node, averaging with quadrature weights, and normalizing to one.
Stacking the four destination vectors yields the 4 x 4 transition matrix T. Because
the random effect enters additively and we integrate it out in prediction, the rows of T

represent population-average transition probabilities conditional on the previous state.

Visualisation and frequency weighting. Sankey diagrams display these transi-
tions by mapping each row of T into flows from state s to destinations d. To represent
the prominence of each origin state in the sample at baseline, we multiply row s of T
by the empirical share of individuals whose first observed state is s . Formally, if f; is
the initial-state share, the plotted flow mass from s to d is

ﬂOWS_>d = fs Tsd- (310)
This preserves the transition structure while scaling links by the size of the origin pool,

aiding visual comparison across domains.
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Interpretation. The dynamic coefficients (711,712, 721, Y22) capture state dependence
across dimensions, allowing past engagement in either dimension to influence current
choices in both. The parameter « shifts the relative baseline propensity toward the ori-
gin versus destination dimension, while p summarizes residual same-period association
beyond the lags and random effects. The initial-conditions controls (y1..0, Y2..0: Y1.i.0¥2.i0)
absorb correlation between a; and the process history, delivering a correlated random-
effects estimator that is robust to nonrandom initial states. The resulting T matrices,
together with frequency-weighted Sankey plots, summarize the evolution of identity
over time in a way that is both model-based and transparent for descriptive compari-

SOo1.

3.2.2 Results

This section presents the estimated transition matrices for the three domains of interest
— media use, social contact, and identity Each 4 x 4 matrix reports the predicted
probability of transitioning from the origin state at t — 1 (row) to the destination state
at ¢ (column). The four states correspond to: Marginalisation (0,0), Assimilation
(1,0), Separation (0,1), and Integration (1,1). Rows sum to approximately one by
construction. Sankey diagrams are used to visualize these estimated transitions in the

main text, while the full numerical tables are reported in Appendix A.

Table 3: Summary of transition dynamics by domain

Mean persistence P(int. from marg.) P(int. from sep.) P(out of int.)

Domain

Media use 0.842 0.003 0.089 0.116
Social contact 0.807 0.189 0.174 0.034
Identity 0.812 0.016 0.151 0.063

Note: Mean persistence is the unweighted average of the four diagonal entries in each transition matrix.
Probabilities into integration are taken from the marginalisation and separation rows; probabilities

out of integration are defined as 1 — P(integration — integration).
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Table 3 distils the main patterns from the full transition matrices. Across all three
domains, persistence is high: the average diagonal entry lies around 0.80-0.84 con-
firming that identity states are strongly state-dependent. Moves into integration from
marginalisation are rare in media use and identity (around 0.01 or less), but much more
frequent in social contact. Transitions from separation into integration are present in
all domains, with estimated probabilities of 0.089 in media use, 0.174 in social contact,
and 0.151 in identity. At the same time, the probability of leaving an integrated state
is small but non-negligible—between 3% and 12% depending on the domain, providing
a compact measure of exit from integration. These figures underscore that integration
is both sticky and revisable: most individuals remain in their current state from one
period to the next, yet a non-trivial share either climbs into integration or slips out of
it, with the balance of these flows varying systematically across domains.

Media use

Consistent with Table 3, media use displays high persistence, with mean diagonal
probabilities around 0.83-0.84. Once individuals settle into a given media-use state,
especially assimilation or integration, they tend to remain there. Moves from marginal-
isation directly into integration are rare whereas transitions from separation into in-
tegration are more common (about 9%) At the same time, a small but non-negligible
fraction of integrated individuals move back into less integrated states in each period

(roughly 10-12%), providing evidence of integration reversal in the media domain.

Media Use Transition Probabilities — First Generation

(a)

Figure 3: Estimated transition probabilities: media use
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Social contact

Social contact also features strong state dependence, with mean persistence close to 0.80
(Table 3). Upward moves into integration are frequent: nearly one in five marginalised
individuals and a similar share of separated individuals transition into integration from
one period to the next. However, the probability of exiting an integrated state is very
low (around 2-3%), indicating that once regular contact with both natives and co-
ethnics is established it is rarely abandoned. Social interaction thus appears to be a

domain where integration is both an important gateway state and a relatively safe one.

Social Interaction Transition Probabilities — First Generation

(a)

Figure 4: Estimated transition probabilities: social interaction

Identity

For identity, persistence is again high (mean diagonal 0.81). Transitions from marginal-
isation into integration are rare but moves from separation into integration are more
common (around 15% in each case), indicating that “one-sided” identity profiles can
evolve into more balanced ones over time. At the same time, a small share of inte-
grated individuals revert to less integrated states in each period (around 6%), which we
interpret as integration reversal. Together, the identity dynamics show that identity is

both sticky and revisable.

3.2.3 Summary

Across all three domains, the estimated dynamics point to strong state persistence with

gradual mobility. Integration and assimilation are highly stable states. For compact-
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Ethnic Identity Transition Probabilities — First Generation

(a)

Figure 5: Estimated transition probabilities: identity

ness, only statistically significant transition probabilities are reported; omitted entries

are not statistically different from zero at the 5% level.

4 A two-period model of identity formation

4.1 The model

In the previous sections we have shown how identity formation is a dynamic process,
and, additionally, that identity is reversible. Here, we provide a novel theoretical model
of identity formation that accounts for the observed transitions. We consider a two-
period model in which, for simplicity, there are only two levels of commitment to a
country: low and high. The immigrant is uncertain about her own levels of commit-
ment (namely, her type): upon arriving in the Destination country (henceforth D), she
does not really know how "nostalgic" she will feel toward her Origin country (hence-
forth O), nor how well she will fit into the new social environment. She only has some
beliefs about her commitment to O and D. These beliefs constitute her self-image—
namely, her identity.

In the first period, the immigrant can make a risky investment in integration. In the
second period, the returns to the investment are realized and the beliefs about the

commitment to O and D are revised, depending on the regret /rejoicing in the choices
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made in period 1.

Formally, let a (resp. () denote the low level of commitment to O (resp. D). Analo-
gously, let A (resp. B) denote the high level of commitment to O (resp. D). For each
agent ¢ and each period ¢t = 1,2, we let p;; denote the probability assigned to type A,
and (1 — p;¢) to type a. Similarly, for each agent ¢ and each period ¢ = 1,2, we let ¢;;
denote the probability assigned to type B, and (1 — ¢;+) to type [.

The individual identity in period ¢ is then a joint probability distribution on {a, A} x
{f, B}, namely:

belief on (o, 5) : (1 —pis)(1 — ¢ir) (marginalized)
belief on (A, 5) :  ¢i+(1 — pist) (separated)
belief on (o, B) : pi+(1 — qit) (assimilated)
belief on (A, B) : p;1qis (integrated)

This list provides a simple tool to represent identity states. We proceed as follows.
First, we construct figure 6 placing p;; on the vertical axis and ¢;; on the horizontal
axis. Then, we define the cutoff values p;;,¢;; = 1/2, and assume that an individ-
ual 7 is of type A (resp. B) when ¢;; (resp. p;;) > 1/2.2 This divides the figure
into four squares associated with the two levels of attachment to O and D; namely,
(o, B); (A, B); (v, B); (A, B). These squares reproduce the Berry (1980) model as fol-
lows: (o, 8) stands for Marginalized, (A, 8) for Separated, («, B) for Assimilated, and
(A, B) for Integrated. In the figure, each pair (p;;, ;) falls into one square.?

Now, we define the prevalent identity as the the identity type that receives the highest

probability mass. Formally,
max{p;s, (1 — pir)} - max{qis, (1 —qe)} > 1/4. (4.1)

Through this rule, we assign a prevalent identity to any pair (pi+, ¢;+), and provide a
theoretical foundation for the Berry (1980) model.
Now we turn to the investment in integration. Upon arrival in D, immigrants can

invest time, effort, or money to improve their social integration. This investment is a

2Conversely, she is of type « if ¢;+ < 1/2 and of type B if p; s < 1/2.
3Figure 6 can be interpreted as an Edgeworth box.
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Figure 6: Cultural states in the (p,q) plane.

risky one, as its returns are uncertain —the integration effort may prove unsuccessful.
Additionally, we note that in social adaptation processes, the uncertainty concerns not
only the returns, but also the costs. Indeed, when adopting new behaviors, no one truly
knows whether they will be able to comply with them. In other words, costs vary sig-
nificantly according to individual characteristics and are revealed only over time. This
fact adds further uncertainty to investing in integration. As a result, immigrants with
"pessimistic" beliefs may find the investment disadvantageous. On the other hand, not
investing is a safe action that has no costs.* For simplicity, we assume that the net
return to the investment takes only two values ("low" or "high"), and that the return
to the safe action lies between "low" and "high".

In the second period, the net returns are observed and individuals assess their first-

period choice. Formally, they compare the realized utility under the action actually

4We can easily introduce uncertainty in the returns from not investing. However, this would
only complicate the cutoff rule that separates investors from non-investors, and we prefer to preserve
simplicity.
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taken with the counterfactual utility they would have obtained under the alternative
action. The counterfactual is observable, for example, by looking at peers. If the
realized utility falls short of the counterfactual benchmark, they experience ex post
regret; if it exceeds it, they experience ex post rejoicing. We assume that regret and
rejoicing may induce a revision of the initial beliefs on the commitment level to O and
Destination —namely, on the identity.

Note that the ex post comparison introduces a retrospective dimension into identity
formation. In other words, agents re-evaluate their past choices in the light of their
consequences. Regret and rejoicing arise as standard ex post utility comparisons. We
capture this behavior by allowing second-period identity to differ from the first period

one. Below, we develop a theoretical framework that intuitively describes this situation.

4.2 The investment in integration

In period ¢ = 1, each individual i = 1,2, ....n chooses an action a} € {0,1}, where 0
means "not investing" and 1 means "investing".
The set of net returns on the investment is © = {fy,0.}. The return g to the safe

action a} = 0 is certain. We assume

o A;: for all i, u;(0,0r) > w;(1,6L).
o Ay for all i, u;(0,0y) < ui(1,60y).
Assumptions A1l and A2 imply 0, < 05 < 0. In other words, investors who receive

the low payoff (low net return) are worse off than non-investors® Investing is optimal

when the following decision rule is satisfied:

a; =1 = By, [u;(1,.)] = By, [wi(0,)]. (4.2)

5For simplicity, in this formulation we disregard anticipated regret because we only want to show
how immigrants self-select between investors and non-investors. Including anticipated regret would

change the cutoff value of u;(05,) without gains in generality.

23



where u;(.,.) is the VNM individual utility function, and E,, [u;(.,.)] the expectation

according to the probability measure ;. Equation 4.2 can be rewritten as

wi(1,00)mi(01) + wi(1, 0 )i (Or) 2> wi(0,01)10:(01) + wi (0, Opr) i (Orr), (4.3)

or, equivalently—via simple algebraic steps—as

1i(Omr) > m i (0r), (44)

h
where o wi(0,0) —ui(1,6,)
T w(0,05) —wi(1,0)

Condition 4.2 means that, in order to invest, the beliefs about the high return must

>0

be sufficiently high. Consequently, all immigrants with "pessimistic" beliefs on the net

return of the investment in integration choose the safe action.®

4.3 Second Period: the Existential Life- Assessment

In the second period, 8 € © is realized and observed. Thus, anyone can assess the con-
sequences of their choice. Our approach to the existential life-assessment is grounded
in the regret theory of Loomes and Sugden (1982, 1986). Regret /rejoice is defined as
the difference between the realized utility of the first-period choice and the utility had
the alternative first-period choice been made. Notice that in our framework there exist
two sources of regret: one concerns the choice of investing or not in integration, the
other concerns the choice to migrate. Migration decisions are particularly vulnerable
to regret and retrospective assessments are common among immigrants. For instance,
survey evidence on a sample of immigrants in Italy we are collecting reveals that 30%
of respondents declare to regret the decision to migrate.”

5Condition 4.2 assumes for simplicity that when the expected return from investing and non-
investing is the same, the individual invests. Notice also that m > 0. The numerator is positive by

Aq, and the denominator is negative by A,
"When asked whether they regret the decision to migrate or the choice of Italy as their destination,

98% of these immigrants choose the first option (source: Next2EU database, GRINS Project).
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4.4 Regretting or Rejoicing the Integration Investment

Consider an immigrant who has chosen a! = 0. In our framework, she experiences
regret if # = Oy, and rejoicing if § = 0.
By contrast, an immigrant who has chosen a; = 1 experiences regret if § = 6, and

rejoicing if § = 0p.

4.5 Regretting or Rejoicing the Migration Decision

As mentioned above, immigrants may face another form of regret, namely, the one
concerning their decision to migrate. In assessing their lives, they inevitably compare
their realized outcomes to what they could have obtained in their origin country. In
practice, this can be done by observing non-immigrant, comparable peers.®

Residents in O receive a random revenue A, which can be "low" or "high" —mnamely,
AeA={\g, AL}

We order the outcomes in D and O as follows:

>\L < QL < )\H < QH. (45)

This ordering assumes that the low revenue in O represents the worst-case scenario,
while the successful investment in D represents the "first best." To understand the eco-
nomic intuition behind this assumption, suppose that O is "poor" and D is "rich." The
ordering mirrors the stylized fact that economic downturns in poor countries tend to
be particularly severe, while the returns on investments in rich countries are generally
higher.? However, the point we wish to emphasize through the ordering (4.5) is that
the high revenue in O (Ay) may still be preferable to a failed investment (67) in D.
Additionally, we assume that the high revenue in O is preferable to the revenue of the

safe action in D, namely 6, < 0y < Ay.

8Preliminary evidence from a survey we are collecting suggests that this regret dominates the regret

about the integration investment.
9 Actually, we do not need to assume Ay < g, but we do so for sake of simplicity and without loss

of generality.
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Together, these assumptions capture the possibility that emigration is ex-post worth-
less, generating feelings of frustration and regret. The above can be summarized as

follows:

AL < ‘9L < (95 <A < 61—[ (46)

In this framework, computing the regret concerning the emigration decision boils down
to comparing the 8 € O realized in D with the A € A realized in O. Four cases are
possible:

AL, 0L)

AL, Om)

Am,0r)
(iv) (g, 0n).

We can study the possible effect of regret on identity in each case. Specifically, we ar-

(i)
(i)
(

iii)

(
(
(
(

gue that regret is a mechanism capable of generating a revision in identity. To clarify
our argument, let us recall that, according to Baumeister (1986), the identity can be
understood as a belief about the self. In the immigrant identity, feelings of commit-
ment to O and D play a pivotal role. In our approach, these feelings are summarized
by pi: and g;; namely, the belief of being highly committed to D or O respectively.
Consequently, a revision of these beliefs implies a revision of identity.

Below, we explain the direction in which regret tends to modify p;» and ¢; 2. We are
aware that this is merely an initial attempt to formalize this mechanism, and given the

lack of an established consensus, we propose three criteria that we find "natural":

1) if there is no regret of emigrating (i. e., the emigration choice proves to be correct),
then p; 2 > p; 1. If there is regret of emigrating (i. e., the emigration choice proves to

be wrong), then p; 2 < pi 1.
2) if there is no regret of investing (i. e., the investing choice proves to be correct),

then p;» > pi1. If there is regret of investing (i. e., the investing choice proves to be

wrong), then p;» < pi .
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3) If A\ is realized, then ¢;» < ¢;1. If Ay is realized, then ¢;o > ¢;1. This is done
because a low revenue in O does not incentivize longing and homesickness; the opposite

occurs when the high revenue is realized.

Note that, in considering the effect of the regret, we must take into account whether
the immigrant has invested or not in the first period. Thus, each case 1), ii), iii), iv)

includes the sub-cases aj = 0, 1.

4.5.1 Case i): A\, in the Origin and 6, in the Destination.

ail = 0) By Criterion 1) and Criterion 2), p; 2 > p; 1. By Criterion 3, g;2 < ¢;1.
1

a; = 1) By Criterion 1), p;2 > p;1. By Criterion 2, p;o2 < p;1. The net effect is

. =

ambiguous. By Criterion 3), ¢;2 < ¢;1.

4.5.2 Case ii): Ay in the Origin, 6y in the Destination

a; = 0) By Criterion 1), p;» > p;1. By Criterion 2), p;s < p;1. The net effect is
ambiguous. By Criterion 3), ¢;2 < gi1.
ail = 1) By Criterion 1) and Criterion 2), p; 2 > p; 1. By Criterion 3, ¢;2 < ¢;1.

4.5.3 Case iii): Ay in the Origin, 0, in the Destination

a} = 0) By Criterion 1), p;» < p;1. By Criterion 2), p;s > p;1. The net effect is
ambiguous. By Criterion 3), ¢;2 > ;1.

a; = 1) By Criterion 1), p;» < p;1. By Criterion 2), p;s < p;1. By Criterion 3),
gi2 > ¢i1- Notably, this is the worst possible scenario for an immigrant; namely,

regretting all the choices she made.
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4.5.4 Case iv): Ay in the Origin, 6y in the Destination

a; = 0) By Criterion 1), p;» < p;1. By Criterion 2), p;s < p;1. The net effect is
ambiguous. By Criterion 3), ¢;2 > ¢;1.

a; = 1) By Criterion 1), p;» > p;1. By Criterion 2), p» > p;j. By Criterion 3),
@iz > ¢;1- This is one of the best possible scenarios for an immigrant: all choices proved

correct, and there is no regret at all.

4.6 Reconsideration and integration reversal

Section 5 provided a theoretical framework capable of explaining identity changes
through a mechanism based on a retrospective consideration of one’s past choices.
More precisely, changes in p;s and g;o relative to their values in the first period can be
interpreted as changes in identity. Note, however, that in the spirit of Berry (1980),
identity changes only when moving from one of Berry’s four states to another. This
is evident from 2: as long as one remains within the same quadrant, their identity is
barely affected. Intuitively, this means that immigrants for whom at least one of p;
and g;; is close to 0.5 can more easily experience a change of identity.

Our regret-based approach, togheter with the criteria introduced in Section 5.5, achieve
the main objective of our model: providing theoretical foundations for the "integration

reversal" defined earlier in Section 2.

5 Conclusions

We examined the dynamics of the Ethnosizer for immigrants in Germany across various
measures of integration. Several major results emerge. First, identity is not static and
can change over time. Second, while acculturation generally increases over time, the
trend can reverse, suggesting the possibility of integration reversal. To obtain these
results, we employed two complementary econometric strategies. The simultaneous dy-
namic binary-response model with correlated random effects complemented the GMM
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analysis by modelling joint destination- and origin-country attachments and recovering
transition probabilities across Ethnosizer states. Methodologically, the two empirical
approaches played distinct roles: the System GMM estimates described persistence in
the score-based Ethnosizer measures, while the simultaneous dynamic binary-response
model with correlated random effects generated the transition matrices across Berry
states. This dual approach provides both breadth and depth: it connects identity to
observable characteristics while also uncovering its temporal path-dependence. The
dynamic analysis reveals strong persistence across all states, with assimilation and in-
tegration displaying the highest stability. Separation and marginalization, though also
persistent, appear more permeable to cross-influences from other states.

Overall, the empirical analysis shows that the identity states are considerably persis-
tent, but the degree of stability varies across measures and domains. Transitions are
not negligible, bringing to light the reversibility of the integration process. Although
anecdotal evidence of this phenomenon exists, our analysis represents—to the best of
our knowledge—the first attempt to identify it empirically and theoretically.

The reversibility of the integration process raises serious concerns in all societies where
immigration is substantial. Usually, immigrants show the highest fertility rates in these
societies. Their integration is key to the sustainability of the welfare systems and of
retirement benefits. The creation of permanently disadvantaged, separated minorities
would not only generate problems of public order, but would raise even more questions
about the sustainability of the welfare state. In this respect, it is natural to wonder
about the "external validity" of our results. Germany is a country that provides high-
quality public education, a generous welfare system, and low unemployment rates. All
of these factors support integration. We can conjecture that less prosperous countries
could be more exposed to integration reversal, but research is needed to confirm this
intuition.

In addition, though we have used the Ethnosizer and the Berry classification, other
measures of identity and other classifications are conceivable. We plan to develop our
research in this direction. Finally, we have emphasized the role of regret because, ac-
cording to the survey data we are collecting, we think that retrospection is important
to affirm identity. However, other mechanisms could also be relevant. We leave these

avenues for future research.
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A Transition Matrices

Table 4: Estimated transition probabilities for

media use.

Stateat t —1 (0,0) (1,0) (0,1) (1,1)
(0,0) 0.684 0.199 0.114 0.003
(1,0) 0.000 0.939 0.000 0.037
(0,1) 0.000 0.027 0.861 0.089
(1,1) 0.000 0.081 0.035 0.884

Note: Only transition probabilities statistically
significant at the 5% level are reported.
Statistically insignificant entries are set to zero.
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Table 5: Estimated transition probabilities for

social contact.

Stateat t —1 (0,0) (1,0) (0,1) (1,1)

(0,0) 0.683 0.076 0.053 0.189
(1,0) 0.000 0.796 0.000 0.181
(0,1) 0.041 0.000 0.784 0.174
(1,1) 0.000 0.000 0.000 0.966

Note: Only transition probabilities statistically
significant at the 5% level are reported. Statis-

tically insignificant entries are set to zero.

Table 6: Estimated transition probabilities of
identity states.

Stateat t —1 (0,0) (1,0) (0,1) (1,1)

0.580 0.283 0.121 0.016
0.000 0.904 0.000 0.085
0.000 0.011 0.828 0.151
0.000 0.035 0.027 0.937

0,0
1,0
0,1
1,1

Y

o~ o~~~
~— ~— — —

)

Note: Only transition probabilities statistically
significant at the 5% level are reported. Statis-

tically insignificant entries are set to zero.
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