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Abstract

We study norms regulating socially acceptable female behavior and the effects
of between-group competition in the mating market on their development. We
focus on a case study featuring an inflow of ethnic Greek refugees arriving
from Turkey following the Greco-Turkish conflict in the early 20th century
and examine how the composition of the incoming refugee population
influenced the gender norms in the affected localities. We leverage the fact
that the conflict in Turkey resulted in a large number of men being captured
or executed before they could emigrate. Consequently, women were
overrepresented in the refugee population, triggering a competition shock in
the mating market. At the time, prevailing norms stigmatized women living
outside male-headed households, making female refugees particularly
vulnerable to stereotypes of low moral standards. We conjecture that for a
sufficient level of competition, an individual from the local population has an
incentive to double down on conservative gender norms as a means of
undermining the reputation of the newcomer competitors, even if this does
not align with their true preferences. Specifically, individuals invested in the
mating prospects of local women—whether for themselves or their
families—may benefit from emphasizing female ‘purity’ as a valued trait,
thereby amplifying the locals’ comparative advantage over the morally
stigmatized competition. We hypothesize that this, in turn, led to an
increased value placed on conservative values signaled by female behavior. To
study this idea, we exploit the variation in historical gender ratio after the
refugee influx in a given locality as a proxy for the intensity of competition
relying on the as-good-as-random allocation of refugees determined by
decisions of Greek authorities. =~ We combine analyses from census data;
multiple marriage registries; and a fine-tailored survey to examine our mating
competition mechanism against other competing explanations for the
observed patterns.
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1 Introduction

Although often treated as persistent cultural constructs reproduced through
families, communities, and institutions, gender norms are not immutable. A
significant body of work shows that historical shocks can disrupt the social
environments that sustain prevailing beliefs, generating changes that outlast the
shocks themselves (Giuliano, 2017). One strand of research examines technological
and economic transformations. Alesina et al. (2013), for example, show how the
introduction of plough based agriculture produced a gendered division of labor that
associated men with fieldwork and women with domesticity; over time, this
arrangement became encoded in norms that continued to shape gender beliefs for
centuries. Other work highlights the role of innovations that expanded women’s
control over fertility, notably the diffusion of the contraceptive pill, which increased
the returns to investments in education and careers (Goldin and Katz, 2002).
Despite their differences, these accounts share a common insight: gender norms
respond to changes in the relative opportunities, constraints, and bargaining
positions of women and men.

Sex-ratio imbalances provide one direct way in which the relative opportunities,
constraints, and bargaining positions of women and men may change. When one sex
becomes relatively abundant, its members face a less favorable marriage market and
more intense competition for matches with members of the scarcer sex. A recurring
finding in studies of such imbalances is that this competitive disadvantage often
leads members of the more abundant sex to accommodate the preferences of the
scarcer side, whose improved outside options give them greater influence over
courtship and matching (Moss and Maner, 2016; Adkins et al., 2015; Bethmann and
Kvasnicka, 2013). At the same time, diminished marriage prospects encourage
members of the more abundant sex to hedge against the possibility of remaining
single. For instance, in postwar settings marked by male scarcity, women responded
to the reduced likelihood of marriage by investing more heavily in education,
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the household (Boehnke and Gay, 2022; Abramitzky et al., 2011). This has led
much of the literature to view female-biased sex ratios, as a force tending to loosen
traditional gender arrangements: as marriage becomes less attainable, women
acquire stronger incentives to develop sources of status and security outside it.

In this paper, we show that female-biased sex-ratio shocks need not loosen
traditional gender arrangements and, under certain conditions, can instead reinforce
them. We study a setting in which local marriage markets likewise became
female-biased, but rather than resulting from male mortality or out-migration, the
imbalance was produced by the arrival of a refugee population in which women were
disproportionately represented. We argue that this difference alters the nature of
marriage-market competition. Male mortality or out-migration intensifies
competition through changes in relative numbers, but it does not introduce a new
category of competitors against which local women can differentiate themselves.
The arrival of a visible female outgroup, by contrast, changes both the numerical
balance of the marriage market and the social composition of competition. New
competitors are recognizable as members of a common social category, making the
distinction between insiders and outsiders a focal point for comparison and
differentiation. Competitive pressure may therefore create incentives for locals to
defend their position in the marriage market by casting refugee women as less
desirable and respectable partners.

How this competition unfolds, and where attempts to undermine rivals are
directed, depends on the traits around which desirability is organized. For a trait to
become a useful dimension of differentiation, it must first be valued by prospective
partners; otherwise, competing over it would carry little payoff. Additionally, it
must be sufficiently open to social contestation. Directly observable traits are
harder to dispute. For example, physical appearance, age, or family status may
affect desirability, but their observability leaves less room for rivals to dispute or
discredit them. By contrast, modesty and sexual respectability—traits highly valued
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inferred from reputation, community judgment, and rumors. They therefore provide
a natural terrain for competition, as local women may seek to protect their own
marriage prospects by signaling conformity to prevailing ideals of respectable
femininity while casting doubt on the respectability of refugee women. It is perhaps
no coincidence that migrant women are often stigmatized in precisely these terms:
A UN report identifies the portrayal of migrant women as promiscuous as a
recurring myth surrounding female migration (UN Women, 2025). Thus, rather
than loosening traditional gender arrangements, an influx of additional women can
intensify competition over respectability, making conformity to conservative gender
expectations more rewarding and reinforcing more restrictive gender norms.

To formalize this argument, we develop a model of intrasexual competition for
male partners.  Women choose how much to invest in two dimensions: a
marriage-market trait, which we conceptualize as traditional femininity, and
labor-market skills, which have value outside marriage. The model first reproduces
the conventional logic of female-biased sex-ratio shocks generated by male mortality.
When the relative availability of men declines, women face worse marriage prospects
and respond by reducing investment in traditional femininity while increasing
investment in labor-market skills. We then consider a different source of the same
demographic imbalance: the entry of a socially identifiable group of female
newcomers. Here we treat stigmatization as an explicit choice variable: locals can
choose whether to stigmatize the newcomer group, and stigmatization lowers
newcomers’ returns to investments in traditional femininity by making their signals
of respectability less credible. We show that under some conditions, stigmatization
emerges as an equilibrium strategy which in turn generates divergent responses
across groups: local women increase investment in traditional femininity, while
newcomer women, disadvantaged on that dimension regardless of their behavior,
redirect effort toward labor-market skills. The model thus delivers opposite
predictions from the same sex-ratio shock depending on whether it operates through

male exit or female entry, and we take both predictions to the data.



We examine this argument in the context of interwar Greece. In the aftermath
of the Greco-Turkish War and the population exchange of the early 1920s, Greece
received a massive inflow of ethnic Greek refugees from Turkey. Faced with the urgent
task of resettlement, the Greek state, in cooperation with the League of Nations,
established the Refugee Settlement Commission, which assigned refugees to their new
places of residence, leaving them virtually no say over where they would settle. With
many men captured or executed before they could escape, the refugee population was
marked by a high number of women and, notably, many young widows. The setting
is well suited to the logic we propose: refugee women entered a conservative society in
which traditional femininity, modesty, and sexual respectability were central markers
of marital desirability, while lacking local embeddedness and family networks that
could protect their reputation. At the same time, locals and refugees were remarkably
similar along several important dimensions: they shared ethnicity, religion, (most
often) language, and a long Ottoman past. Specifically, there is little reason to expect
the incoming population to have carried more conservative gender norms; if anything,
as documented by numerous qualitative accounts, refugees from more cosmopolitan
urban centers such as Izmir were perceived as more liberal in their dress, public
behavior, and gendered conduct. This makes it unlikely that any subsequent shift in
gender norms reflects the horizontal transmission of conservative beliefs from refugees
to locals.

In this setting, our argument is that local women and their families responded to
the arrival of newcomer competitors by elevating the importance of female chastity
and sexual respectability in the marriage market. To examine this argument, we
follow Grosjean and Khattar (2019) and exploit variation in the historical sex ratio
that emerged after the refugee inflow. Specifically, we use the post-settlement female-
to-male ratio in each locality, capturing the intensity of competition for male partners
generated by the arrival of refugees. To isolate the effect of the gender imbalance from
the broader consequences of refugee settlement, we control throughout for the total
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this approach, we combine census data, marriage certificates, and original survey
evidence to study outcomes commonly understood to be shaped by shared gender
norms, including female educational attainment, labor-market participation, fertility,
and marital patterns.

Our results provide support for the proposed hypothesis. Using municipal-level
census data from 1991 and 2001—roughly seven decades after the refugee
inflow—we show that women in localities with more female-biased post-settlement
sex ratios exhibit more traditional social and economic outcomes. They are less
likely to be economically active and less likely to obtain higher education. These
localities also have fewer single women, higher fertility per adult woman, and a
lower share of girls among children below the age of ten. To separate these
gender-specific patterns from broader local development trajectories, we control
throughout for the corresponding outcome among men. The results therefore do not
simply reflect poorer or more conservative areas in general, but a specifically female
pattern of lower autonomy, stronger family attachment, and more traditional
household behavior. We further use individual-level IPUMS census data to examine
household structure. Among married couples co-residing with the parents of one
spouse, women in more affected localities are more likely to reside with their in-laws
(patrilocal residence pattern), consistent with stronger incorporation into the
husband’s household and more restrictive expectations surrounding married
women’s autonomy.

We provide further evidence of the proposed mechanism using province-level
census data from 1951, available only for occupational outcomes. We first confirm
that more female-biased post-settlement sex ratios are associated with lower female
economic activity. Consistent with the proposed marriage-market competition
mechanism, this effect is not driven by the presence of refugee women per se.
Rather, the effect of the sex ratio strengthens with the share of refugee women
plausibly available for marriage—single, widowed, or separated women—but not

with the share of married refugee women.



To get further insight into individual values, beyond outcomes assumed to be
affected by them, we rely on responses to a survey conducted in 2017 with more
than 2,000 participants. The survey offers an additional advantage: it was designed
to include a balanced representation of individuals of refugee and local descent,
allowing us to distinguish between the two groups. In line with our theory, the
effects differ sharply by descent. Among women of local descent, more female-biased
post-settlement sex ratios are associated with lower willingness to have unmarried
couples as neighbors. This relationship does not appear among women of refugee
descent, consistent with the idea that refugee women had weaker incentives to
adhere to the same traditional standards of femininity. We also find no comparable
effects for willingness to have Jews or alcoholics as neighbors, suggesting that the
pattern does not reflect generalized intolerance, but rather attitudes in a domain
closely connected to sexual morality, respectability, and non-marital intimacy.

Consistent with this interpretation, the survey also reveals divergent
socioeconomic legacies across groups. In more affected areas, women of local descent
are less educated and less likely to own a business, whereas the opposite holds for
the women of refugee descent — they are both more educated and more likely to be
a business owner. This divergence is consistent with our theoretical expectation that
local women responded to competition by moving closer to traditional markers of
respectability, while refugee women faced incentives to invest in alternative sources
of status and security outside the marriage market.

Finally, we collected two sets of individual-level data from Thessaloniki, Greece’s
second largest city, that allow us to examine evidence contemporaneous to the
refugee arrivals. First, we use marriage-register data to study an outcome that
should respond immediately to intensified marriage-market competition: age at
marriage. Given that meeting prevailing norms of moral chastity becomes, else
equal, increasingly difficult with age, we should expect that the inflows of refugee
women would exert downward pressure on the age at marriage among local women.

To test this implication, we draw on unique individual-level data from the city’s



marriage registry. Thessaloniki is particularly useful for our purposes for two
reasons. First, as the principal urban center of Northern Greece, the region at the
heart of refugee resettlement, it became one of the largest recipients of refugee
arrivals, with approximately 100,000 refugees, or about 40% of its population.
Second, Thessaloniki was also home to a large Sephardic Jewish population, which
was segregated from the Christian marriage market. Using marriage certificates
issued in the city between 1917 and 1938, we trace the evolution of age at marriage
across groups. Through a Difference-in-Differences (DiD) design, we find that,
following the 1923 refugee influx, age at marriage declined for local Christian women
relative to Jewish women, both in absolute terms and relative to their spouses.
Second, we collect dowry contracts from the same period to examine whether
the refugee inflow increased the material stakes of marriage-market competition. If
the arrival of refugee women intensified competition for male partners, families of
local women may have responded by increasing the resources attached to marriage.
Consistent with this interpretation, we show that the real value of dowries began to

rise after the arrival of Asia Minor refugees.

The 1923 Exchange of Populations

We study the case of ethnic Greek refugees arriving from Turkey following the end
of the Greco-Turkish conflict in the early 1920s. We provide a slightly more detailed
overview of the conflict that resulted in the massive, and unequal in terms of gender
distribution, displacement of the Christian population of Anatolia and Eastern
Thrace in Appendix Al. Here, we restrict attention to the key events and focus
more closely on the gendered implications of this new demographic configuration for
host communities.

Having entered the war on the side of the Entente in 1917, the Greek government
had been promised territorial expansion into Anatolia, and in May 1919 Greek
forces landed in Izmir and pressed deep into the crumbling empire (Mavrogordatos,
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National Army drove the Greek army into retreat. The defeat not only ended
Greece’s irredentist ambitions but unleashed widespread reprisals against Greek
Orthodox populations, leaving communities with little choice but to flee, primarily
across the Aegean to Greece. As Hirschon (2003b, 5) notes, “throughout the region,
from villages and towns, the population fled with little more than their lives.” The
exodus was without precedent: the most sudden and chaotic of two refugee waves, it
brought roughly one million destitute people to Greece within months.

The Greek state, unable to absorb this influx on its own, turned to the League of
Nations. Together they established the Refugee Settlement Commission, charged with
“settling refugees on available land or otherwise placing them in productive work”
(American Friends of Greece, 1924). Rural resettlement was concentrated especially
in the region of Macedonia in Northern Greece, where uncultivated land and the
estates of departing Muslims could be redistributed; urban resettlement centered on
Athens, Piraeus, Thessaloniki, and other cities (Kontogiorgi, 2006; Hirschon, 1998).
The process was massive, rapid, and only partially planned. Refugees had little say
over where they would settle, especially during the first years of the crisis. Assignment
decisions were driven primarily by land availability, housing needs, and administrative
capacity rather than by refugees’ preferences or local marriage-market conditions.

The refugee inflow was also sharply gendered. During the war and its aftermath,
many Greek Orthodox men of military age were killed, detained, executed, or, as
Ottoman subjects, conscripted into labor battalions. As a result, the streams reaching
Greek ports and islands contained disproportionate numbers of women, children, and
elderly dependents. The 1928 census records near gender parity among the native
population, but a clear female surplus among refugees: 48 percent men and 52 percent
women overall, and 46.38 percent men versus 53.62 percent women among Asia Minor
refugees specifically. The imbalance was even more pronounced among adults in
urban settlements, where women above the age of sixteen made up as much as 62
percent of the refugee population. Widows were also overrepresented: 17.53 percent

of refugee women were widowed, compared to 10.9 percent among the rest of the



female population. The asymmetry was noted at the time by the American Near
East Relief and the League of Nations (League of Nations, 1926, 5).

Biographies, interviews, and other testimonies consistently portray the encounter
between natives and refugees as one marked by hostility. This pattern appears in
both urban and rural settlements. Whether because refugees were allocated land or
other property left behind by Muslim populations or previously used for other
purposes; because they were perceived by government opponents as political allies of
the government; because of cultural or other socioeconomic differences between the
two groups; or simply because their arrival was seen as intensifying competition over
scarce resources, locals sought from early on to distinguish themselves from the
newcomers, often questioning their Greek identity. Refugees were derided as
Tourkosporoi (‘Turkish seeds”), yiaourtovaptismenoi (‘baptized in yogurt”), or
anatolites (“orientals”). In Palehora, villagers from neighboring Drimos cut the
water supply to Krithia refugees, forcing them to abandon their settlement
(Karakasidou, 1997). In Kioup-kioi, a clash over land left fifty wounded, twelve
houses burned, and the refugee settlement destroyed (Kontogiorgi, 2006, 175).
Petitions circulated to prevent refugee colonies from being established nearby. In
some newspapers, as late as 1933, columnists proposed that refugees should wear
yellow armbands to keep them apart (see Mavrogordatos, 2017).

This hostility took distinctly gendered forms in the case of refugee women, for at
least three reasons. First, their position made them uniquely vulnerable to harassment
and exploitation. In rural areas, refugee women who headed households often found
themselves denied access to land and housing that had formally been allocated to
them by the Refugee Settlement Commission (Alvanos, 2025). According to local
press in Drama and other regions, local men would threaten them or use actual
force to expel them from these plots (Sfakianakis, 2022). In some cases, women
tolerated such exploitation when it increased their prospects of marriage, a strategy of
survival in deeply precarious circumstances. One extreme case from Drama illustrates
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her daughter with an acquaintance while she worked, discovered that the man had
raped the child. She dismissed charges when the perpetrator promised to marry her
(Sfakianakis, 2022, 221).

Second, beyond their material vulnerability, refugee women attracted stereotyping
because their very mode of life was incompatible with prevailing norms of female
respectability. Suspicion toward women living outside male guardianship is hardly
unique to Greece: from the ideal of the self-immolating widow enshrined in the Indian
practice of sati and the strict regimes of enforced widowhood that policed widows’
sexuality in South Asia (Mani, 1998; Chakravarti, 1995), to the disproportionate
targeting of widows in early modern European witch persecutions (Levack, 2016), the
unattached woman—and the widow in particular, whose sexual experience was an
established fact—has recurrently been cast as a threat to norms of female chastity
and singled out for discrimination (Bremmer and van den Bosch, eds, 1995).

Refugee women of Greece in the 1920’s embodied precisely this profile. They lived
alone, with no husband, father, or brother to supervise their conduct or vouch for their
honor; uprooted, they also lacked the family name and local reputation that might
otherwise attest to their modesty and defend their pride. Their regular presence in
urban and rural labor markets, dominated by men, compounded the transgression.
In interwar Greece, where a woman’s social and marital value was closely tied to her
perceived virginity, such public exposure easily invited suspicion.! The erosion of this
value, in the eyes of locals, was equated with prostitution, compounded by widespread
fears of venereal disease, which many believed had risen during the interwar years.
These anxieties fueled institutional responses: the creation of a new police division,
the “Morals Department” (Tmima Ithon), tasked with regulating sexual behavior.
While not officially justified in terms of refugee arrivals, its timing and mandate

strongly suggest that part of its mission was to monitor “moral values,” implicitly

!Such reactions among locals were not unique to 1920s Greece. Literary and cultural
representations across settings often associate displaced or migrant women with sexualized moral
suspicion. A vivid example appears in in Marjane Satrapi’s Persepolis, where gossip among local
women about refugees arriving in Tehran from southern Iran quickly moves from complaints over
scarce resources to accusations of prostitution and sexual impropriety.
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targeting refugee women, whose sexuality it sought to police as a source of danger
(Kalaitzidou, 2025).

Finally—and perhaps most importantly—the cultural shock produced by refugee
women, especially those from Smyrna, fed enduring stereotypes about their moral
values. Documentation consistently highlights the more egalitarian gender norms of
Smyrna compared to mainland Greece (Smyrnelis, ed, 2006; Hirschon, 1998).
Women there enjoyed higher status and greater freedom, norms they carried into
everyday life in Athens and Thessaloniki. Yet rather than being admired, their
cosmopolitan upbringing and cultural sophistication were reinterpreted as evidence
of moral laxity. The poet Ouranis, in 1923, described them as “terribly flirtatious,”
beautiful but corrupt “females” rather than respectable “ladies.” Even positive
traits were weaponized: the reputation of refugeee women for cleanliness became the
basis for calling them “pastrikies” (implying prostitutes), a term that inverted
hygiene into an accusation of hidden moral dirt. Angeliki Papazoglou, a singer from
Smyrna, recalled her early days in Kokkinia. When she asked a neighbor for a
broom, the woman replied: “If you do not ask for it in Turkish, I am not giving it to
you, you bloody Turk.” Papazoglou protested: “But I don’t speak Turkish; in Izmir
the Turks spoke Greek to us. I am a ‘Smyrnia’ (Smyrna woman).” The response
was cutting: “To hell with you, you are not “Smyrnia”, you are a ‘Poutanosmyrnia’
(“whore of Smyrna”). She also remembered a boy threatening her host: “I might
kill a refugee, like the young girl you sleep with. No one will look for them anyway
(Papazoglou, 2022).”

Such discourses had material consequences. Local men perceived refugee women
as sexually available, while local women feared them as rivals who might seduce their
husbands or sons. Songs and sayings captured the prejudice. A popular 1933 song,
Firstborn Son Getting Married, describes a mother who pretends to welcome her
son’s refugee bride by promising her fish, only to serve fried snakes instead, poisoning
her after the first bite. In literature, too, refugee women were cast as undesirable

daughters-in-law: “I refuse to have a refugee girl for my son (Adumpov and Morpyouv,
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2020).” As contemporary writer Asimakis Panselinos wrote: “When in 1922 the ladle
of history poured the women of Asia Minor and Smyrna all over Greece, a hue and
cry arose: “they take our men” as if the country was a canteen that had an obligation
to supply men, only to local women.” In her study of gendered social norms and
sexuality in modern Greece, Halkias (2004) notes that the stigmatization of refugee
women was so widespread, that “The word Smyrnia, which used to mean a woman
from Asia Minor, became synonymous with the word for prostitution”. Under this
hostility, there was little surprise that for many women one solution was the change
in their surname so as to eliminate links to the status of Asia Minor refugee (Halkias,
2004, 69).

Against this backdrop, we develop a theoretical model that clarifies our main
expectation: the increase in marriage-market competition generated by the post-
1923 surplus of women raised the salience of moral chastity and, in turn, shifted local

gender norms in a more conservative direction.

2 Theoretical expectations

Our argument begins from the premise that women, like men, compete for partners
in marriage markets and react to changes in their competitive environment. While
male competition has received more scholarly attention, arguably because it is often
more overt and easier to observe, a large interdisciplinary literature has shown that
women also compete intensely over access to desirable partners, although often in
more indirect and less visible forms. (Campbell, 1999, 2004; Stockley and Campbell,
2013; Vaillancourt, 2013).

For such competition to be meaningful, the traits over which women compete
must correspond to the criteria by which prospective partners evaluate them.
Although individuals surely differ in their preferences, men’s mate choices—even in
modern environments—exhibit a systematic pull toward traditional arrangements.
For instance, Bertrand et al. (2015) document a sharp discontinuity in the

distribution of relative spousal earnings precisely at the point where a wife would
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out-earn her husband, consistent with couples actively avoiding that outcome.
Bursztyn et al. (2017) show experimentally that women in MBA programs
strategically underperform when potential partners can observe their results,
consistent with them anticipating that men place a premium on partners who are
less professionally ambitious and more oriented toward the domestic sphere.

In conservative settings such as the one we study, such preferences are not
merely stronger—they are of a categorically different order, where traditional
femininity, modesty, and sexual propriety constitute the central criteria by which
women’s marital desirability is judged. It is therefore along precisely these
dimensions that female competition should be expected to unfold. Indeed, reviewing
the evolutionary and psychological evidence, Arnocky and Vaillancourt (2017)
identify two principal channels through which intrasexual competition among
women operates: the enhancement of one’s own physical attractiveness and,
crucially, the derogation of rivals’ sexual reputation. The prevalence of this second
channel is not incidental—it tracks male preferences, themselves theorized as an
evolved response to the adaptive problem of paternity uncertainty (Buss and
Schmitt, 1993), and intensifies under conditions of mate scarcity: Arnocky et al.
(2014) show that women primed to believe that suitable partners are scarce become
more intrasexually competitive and more willing to engage in indirect aggression
against same-sex rivals.

While competition over these traits—including the derogation of rivals’
reputational standing—is present even when competitors are drawn from the same
social pool, we argue that the presence of a socially identifiable outgroup transforms
both its intensity and its character. In the absence of such a group, reputational
attacks must be leveled individually, at specific rivals embedded in the same social
network, yielding benefits narrowly confined to the targeted individual while
carrying corresponding risks of retaliation and social sanction. When competitors
can instead be targeted collectively through a shared social label, a single stereotype

successfully promulgated can damage the standing of an entire category of rivals
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simultaneously—at low cost and with the cover of social legitimacy.

This argument generates a distinctive prediction. By stigmatizing refugee
women, locals could secure for themselves a comparative advantage on the contested
dimension—traditional femininity—which in turn created incentives to invest in it
more heavily: the more credibly a local woman could claim the moral high ground
relative to her stigmatized competitors, the greater the return to doubling down on
precisely those traits. Refugee women, by contrast, found themselves structurally
disadvantaged on this dimension, and faced incentives to respond in the manner the
existing literature would predict—redirecting effort toward labor market skills and
education as alternative sources of status and security outside the marriage market.
The same competitive shock thus generates opposite trajectories across the two
groups. We formalize this logic in the model that follows, treating stigmatization as
an explicit strategic choice and deriving conditions under which locals find it

optimal to act on it.

Model

We derive a partial equilibrium model in which women independently choose
investment ¢; > 0 in traditional femininity and a; > 0 in labour market skills. Each

investment carries a strictly increasing and strictly convex cost, k°(¢;) and k%(a;)

c
cer

a

e, > 0. We assume the cost function is additively

respectively, with k¢, kS, Ko, K
separable, so the marginal cost of each investment is independent of the level of the
other.? A woman who marries receives surplus V' > 0; if she remains unmarried she
participates in the labour market and earns wa;, where w > 0. We assume V' > wa;
for all feasible a;, that is, marriage is strictly preferred at any investment level,

rendering labour market skills as purely a hedge against remaining unmatched.

2Separability is adopted for tractability. A more realistic specification would allow k., > 0, as a
woman who has invested deeply in traditional femininity, adopting the comportment, social role, and
domestic orientation that such signaling requires, likely faces a higher cost of acquiring education
and market skills than one who has not (and vice versa). We adopt this assumption for now for
tractability and note that allowing the marginal cost of each investment to increase in the level of
the other would only reinforce the tendency toward cross-specialization derived below.
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These assumptions are based on the historical circumstances that we study, which
greatly restricted women’s earning opportunities (with daily wages ranging between
one third and one half of a corresponding male wage) and at times even outright
prohibited employment of married women (Mastroianni, 2024). Each woman

optimizes expected utility:

U= pi-V + (1=p) wa — (i) — x"as), (1)

where the marriage probability takes the form p; = m-G(0;¢c; — S). Here m € (0, 1] is
the gender ratio, capturing relative availability of men. If men are excessively scarce
even a most desirable woman faces lower probability of matching. S is the market-
average femininity signal, 6; > 0 is a (type-specific) productivity parameter, and
G : R — (0,1) is strictly increasing and strictly convex (G' > 0, G” > 0). Thus the
probability of marriage for a given woman increases in the positive distance between
her femininity signal and that created on average in the market. The convexity of
G is motivated by the nature of signaling an imperfectly observed quality—sexual
propriety, piety, and domestic virtue being the natural interpretations in our setting.
The idea is that a single deviation is disproportionately more costly for a woman with
a high compliance record than for one whose reputation is already under suspicion.?

Women can either all be of the same type or come from two distinct groups—
which we term locals and refugees—distinguished by their productivity parameter
f; > 0. When the two groups are present, locals can choose whether to activate
stigmatization against refugee women. If activated, stigmatization renders refugee
women’s signals of traditional femininity less credible in the eyes of the community;,
implying 6, > 6: for the same investment level, a refugee woman produces a weaker

effective signal than a local woman. For simplicity, we treat the size of the stigma—

3A structurally similar result would arise from a rank-order tournament in which husbands are
prizes ranked by wealth. When the wealth distribution has a fat right tail—as is well-documented
empirically—very wealthy husbands are disproportionately scarce, so the marginal gain in expected
prize from improving one’s rank is increasing at the top of the distribution, generating the same
qualitative convexity in the return to femininity investment.
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the gap 6, — 0,—as fixed, and model the locals’ decision as a binary choice of whether
to activate it or not.

We study three scenarios. In the baseline, all women are local and they face a an
undisturbed marriage market - the relative availability of both sexes is captured by
gender ratio m. In the male mortality scenario, an external shock, such as war
caused mortality, reduces the gender ratio m while all women remain
local—preserving the single-type structure. Finally, in the refugee influx scenario,
the gender ratio falls by the same amount, but instead of being caused by male
mortality, it occurs through the arrival of refugee women—introducing the two-type

structure. We denote equilibrium femininity investment for local women in the three

baseline mortality

scenarios as ¢}’ , €L , and M respectively, the corresponding labour
. ; talit ; . . .
market investments as abseline | oY Cand ¢itflux - Equivalently, in scenario where

refugee women are present their equilibrium investments are denoted by 2" and

qinfux,

We first show that in the scenario of male mortality, women—who are by
assumption of the scenario all of the same type—facing a lower probability of
marriage reduce their equilibrium investment in the marriage-relevant trait and, to
hedge against the increased likelihood of remaining unmatched, increase their

investment in labour market skills, in line with the findings of previous work on

consequences of mass male mortality. That is:

C?ortality < chaseline and &?ortality > gbeseline,
We then consider the refugee influx scenario, assuming it results in the same reduction
in m but through the additional supply of refugee women rather than male exit. Note
that in the case where locals do not stigmatize refugee women, the two scenarios are
formally equivalent: absent stigma, all women share the same productivity parameter
6, and since 6 is the only marker of type, all competitors are effectively identical. The
influx scenario without stigma therefore collapses to the mortality scenario, and the

same investment response follows.
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We then derive equilibrium investments for the case in which locals do activate
stigma, so that 6, > 0r, and show that under sufficiently high stigma:

mortality baseline influx mortality baseline influx
cr < < ot ay > ay > af™,

and for refugee women:

cinflux clzlortality7 ginflux a?ortality.

That is, in the influx scenario with stigma activated, the optimal investment in
traditional femininity of a local woman is higher than in the baseline, while her
optimal labour market investment falls relative to the baseline level. Refugee
women, on the other hand, face the opposite incentives: disadvantaged on the
femininity dimension, they optimally invest less in traditional femininity and more
in labour market skills than they would have done absent the stigma. The key
qualitative implication therefore is that the same demographic shock generates
opposite trajectories across the two groups leading to cross-specialization.

Finally, considering that the activation of stigma is a choice offered to the locals,
we compare local women’s welfare with and without stigma activated. We show
that, under mild regularity conditions, local women are strictly better off when the
tightening of the marriage market is accompanied by stigmatization.  The
mechanism is that stigmatization depresses the market average femininity signal,
improving local women’s relative standing and raising their marriage probability at
any given investment level. Thus, stigmatization arises as an equilibrium strategy as
locals have a strict incentive to create and act on the available competitive
advantage.  The full formal treatment, including all proofs, is provided in

Appendix A.
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3 Data and Research Design

Our empirical analysis builds on several data sources. First, in order to construct the
treatment variable, we digitize the 1928 General Population Census, which provides
population figures separately for locals and refugees and for both sexes within each
group. The data is provided for around eleven thousand settlements (cities, towns
and villages), roughly half of which received at least some refugees. We map the
latter group into municipalities according to administrative division applying in the
year of measurement of a given outcome and add up the number of (male and female)
refugees and locals across settlements whose centroids lay within the borders of a
given municipality.

We organize the empirical analysis around three categories of outcomes. First,
we examine women’s life-course trajectories, including education, labor-market
participation, marriage, and fertility. Second, we complement these behavioral
outcomes with survey evidence on attitudes toward sexual morality. Third, we
examine household structure, focusing on post-marital residence arrangements. We
discuss each in turn.

We obtain information on educational attainment, labor-market participation,
marital status, and fertility from two census waves conducted in 1991 and 2001 and
aggregate it to the local level.* We additionally obtain information on labor-market
participation from the 1951 population census, available only at the province level.
If our hypothesis is correct, we should observe more restrictive gendered outcomes in
more affected localities, that is, localities with a higher historical female share. We
therefore expect lower female labor-force participation and employment, lower female
educational attainment, more traditional marital patterns—higher likelihood of being

married and lower likelihoods of remaining single or divorced—and higher fertility.

4The administrative units used in the Greek census changed between 1991 and later census
waves, with many smaller local units merged into larger municipalities. To keep the size of the
observational unit as comparable as possible across waves, we measure 1991 outcomes at the
municipality /community level used at the time, and post-1991 outcomes at the corresponding sub-
municipal local-unit level. We begin in 1991 because this is the earliest census for which we can
obtain information on our outcomes at the level of municipality (or lower).
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Finally, while retaining our focus on community-level outcomes, we turn to an
outcome that is not obtained by aggregating individual characteristics. Instead, it
captures a collective institutional marker of local moral life. Given the link between
religiosity and norms of sexual propriety, we expect the moral imprint of a higher
historical gender ratio to be reflected in a greater relative presence of church buildings
in the long run. To examine this possibility, we return to the Buildings Census, which
we used above to assess balance in pre-treatment characteristics and where we found
no pre-1920 differences in church presence. We now use its 2011 wave to test whether
church buildings are overrepresented in municipalities with a higher historical gender
ratio.

To gain additional insight into individual beliefs, we rely on an individual-level
survey conducted in 2017 by Dinas et al. (2021). The survey was administered
through computer-assisted telephone interviewing (CATI)® and targeted the region
of Macedonia, in northern Greece, and the island of Lesvos, which together received
more than 55% of the total inflow of Asia Minor refugees. The dataset offers an
important advantage for our purposes: it contains information on respondents’
ancestry, allowing us to distinguish between individuals of local and refugee descent.
Designed to oversample descendants of Asia Minor refugees, the survey targeted
individuals aged thirty or older and sampled respondents from each prefecture
proportionally to the prefecture’s recorded share of refugees in the 1928 census. The
final sample consists of 1,928 respondents, of whom 927 have a forced-relocation
background.

We combine these survey data with municipality-level information on the
number of male and female refugees received in 1928. Our main attitudinal outcome
is respondents’ stated willingness to have different groups as neighbors, with
particular attention to acceptance of unmarried couples.® We also use information

on respondents’ educational attainment and occupation to examine whether, as our

®Conducted by the Public Opinion Research Unit of the University of Macedonia.
6Because the survey was originally designed to study a different research question, it contains
only a limited set of items that can be used to capture gender-related attitudes.
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theory suggests, competitive pressure produced divergent socioeconomic trajectories
among individuals of local and refugee descent.

We further use individual-level census data for Greece from IPUMS, covering the
years 1971 to 2001 and based on representative 10 percent samples, to study intra-
household arrangements. By identifying household members and their relationship
to the household head, we examine co-residence patterns among married couples,
distinguishing whether they live with the bride’s or the groom’s parents. This allows
us to test whether more affected localities display stronger incorporation of married
women into the husband’s family household, consistent with more traditional marital
arrangements.

Finally, we provide evidence that the mechanism was operating at the time of
the shock. If the refugee inflow intensified competition in the marriage market and
raised the premium on traditional femininity—including norms of modesty and sexual
respectability—these pressures should be visible in marriage behavior at the time of
the shock. We provide two pieces of contemporaneous evidence. First, heightened
pressure to conform should be reflected in women’s age at marriage. To study this,
we collect and digitize individual marriage certificates for weddings conducted in
the municipality of Thessaloniki. The current version includes all available marriage
records from April and September for 1917-1934, and additionally from May and
October for 1917-1927. The certificates provide information on the date of marriage,
the place of birth and age of both spouses, the groom’s occupation, and the religious
authority that officiated the wedding. On top of being a major recipient of Anatolian
refugees (= 100k, or what ended up being half of the city’s population after 1923 and
the expulsion of the Muslim segment), Thessaloniki offers an analytical advantage:
Sephardic Jews constituted close to 40 percent of the city’s population prior to the
refugee inflows and were largely segregated from the Christian marriage market.”
We therefore use Jewish women as a comparison group, applying a difference-in-

differences design to estimate the effect of the post-1923 refugee inflow on the age at

"Indeed, the marriage-register data we collected contain no evidence of marriages across religious
lines.
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Figure 1. Share widowed by gender and province among the local population (x-axis)
and refugee population (y-axis).

marriage of local Christian women.

Second, and relatedly, the female-biased sex-ratio shock should increase the value
attached to securing a desirable match. To test this implication, we collect dowry
contracts from Thessaloniki and estimate a specification akin to a regression-kink

design, assessing whether dowry values begin to rise more steeply after 1923.

3.1 Estimation and Identification Strategy

Our design builds on the fact that the refugee inflow was skewed in favor of women.
As already point out, this imbalance has been noted in the historical literature
(Kontogiorgi, 2006; Mavrogordatos, 1983).  Figure 1 illustrates this pattern,
comparing widowhood rates among refugees and locals. Using province-level data,
the figure plots the share of widowed individuals among refugees and locals,
separately by gender. The left panel reports widowers among men, while the right
panel reports widows among women. Both panels include a 45-degree line. Among
men, the refugee and local populations appear broadly balanced. Among women, by
contrast, widows are clearly overrepresented among refugees relative to locals. This
pattern is consistent with the historical account of the refugee inflow as one in
which adult women, and especially widowed women, were disproportionately
represented among the displaced.

Because widowhood is not available at the level of our main analyses, we use the

overall share of women in the post-inflow population to capture the intensity of the
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female-biased marriage-market shock, following the logic of Grosjean and Khattar

(2019).® Specifically, we define the historical gender ratio in each community as:

Refugee Women, 495 + Local Womengog

Hist. female sharejgog = :
1928 Refugee Population,y,g + Local Population,g,g

Throughout the analysis, we control for the total number of refugees received
and the size of the local population in 1928, as well as for population size and sex
composition in the year of outcome measurement and prefecture fixed effects. To
isolate the effect of the historical female share on women-specific behaviors from any
broader socioeconomic effects it may have had on both genders, we control, wherever
possible, for the equivalent outcome among men. Thus, for all municipal-level census
outcomes, we estimate specifications in which the female outcome in municipality m
and census year t is regressed on the historical female share in 1928, the total refugee
population in 1928, the local population in 1928, total population in the outcome year,
the contemporary female share, the corresponding male outcome, and prefecture fixed

effects:

V!, = By + B Hist. female share,, 1925 + B2Refugee Pop.,, 1905 + f3Local pop.,, 1998

+ B4Total pop.,, , + fsFemale share,, ; + ﬁgYn% + v+ Emy-

where Yni . denotes the female outcome of interest in municipality m and census year ¢,
Y,ﬁ/{t is the corresponding male outcome, and v; denotes prefecture fixed effects, with j
indexing the prefecture to which municipality m belongs. The measure thus captures
the sex composition of the relevant marriage market after settlement, proxying for the
competitive pressure that emerged once local and refugee women entered the same

pool of potential matches.

8Figure Al and Table Al in Appendix A2 confirms that the overall share of refugee women is
a strong predictor of the share of refugee widows, stronger than other specific categories, such as
married or single refugee women.
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The key identifying assumption is that the historical gender ratio was not
systematically higher in communities with pre-existing gender norms that were
already more conservative. Several features of the setting reduce this concern. First,
the largest share of refugees were settled through decisions made by the Refugee
Settlement Commission, leaving individuals with virtually no say over where they
would reside and limiting the scope for self-selection into localities.  Second,
historical accounts suggest that the authorities lacked both the time and the
administrative capacity to allocate refugees on the basis of detailed
complementarities between refugee characteristics and host-community traits. In
practice, the first stage of settlement was driven largely by urgent administrative
considerations, without systematic attention to the specific characteristics of either
the incoming or the local populations (League of Nations, 1926; Kontogiorgi, 2006).

A remaining concern is that refugee settlement was not geographically neutral.
Although refugees were settled in both urban centers and rural communities, an
important resource for resettlement was the land and property vacated by Muslims
in Northern Greece after the population exchange. If refugees were more likely to be
settled in areas with large former Muslim populations, and if these areas also had more
conservative baseline gender norms, estimates based only on refugee presence could
partly reflect pre-existing local differences. This concern is less direct in our design,
however, because our variation does not come from the overall intensity of refugee
settlement alone. It comes from the historical gender ratio after the inflow, conditional
on the total number of refugees received and the size of the local population.

We nonetheless examine sorting more systematically through a series of placebo
tests using pre-treatment characteristics. These tests employ the same baseline
specification as our main analyses. The results appear in Tables A2, A3, A4, A5,
and Figure A2 in Appendix A3. The historical gender ratio does not predict
urbanity or terrain ruggedness, educational composition in 1920, marital

composition in 1920, infrastructure in 1919, or deaths from syphilis or tuberculosis
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by 1921.°

Finally, we provide an additional indirect test of the design that speaks directly
to the proposed mechanism. Our argument is based on marriage-market competition.
If refugee women had been able to sort across destinations on the basis of marriage
prospects, or if local men had selectively moved toward areas receiving more refugee
women, we would expect refugee women to be disproportionately located in places
where the local sex ratio was relatively favorable to women—that is, places with more
local men relative to local women. As shown in Tables A7 and A8 of Appendix A3, this
is not what we find. Depending on the level of analysis, the share of refugee women is
either uncorrelated with the pre-existing local sex ratio or positively associated with
a higher female share among locals. This pattern runs against the concern that our

estimates are driven by sorting into more favorable marriage markets.

Results

We present the results in the order introduced above. We first examine behavioral
outcomes, then turn to moral attitudes and household structure. Throughout the
analysis, our treatment variable captures the historical sex composition of the local
population: the share of women in the total population after the refugee influx, as

documented in the 1928 census.

Educational Attainment

We begin by examining educational attainment using census data from 1991 and
2001. We study the share of women holding university or post-secondary vocational
degrees and, at the other end of the distribution, the share of women who completed
only primary education or no formal education at all. Table 1 reveals a consistent

pattern. In both census waves, women in more affected municipalities are significantly

9The level of analysis in these tests varies according to data availability. Analyses using geographic
characteristics as placebo outcomes are implemented at the settlement level (n =~ 4,600); education
and marital-status analyses are implemented at the province level (n = 138); and infrastructure and
disease-mortality analyses are implemented at the municipality level (n = 291).
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less likely to hold a university degree or to have completed post-secondary vocational
training. Conversely, these municipalities display a higher share of women with only
primary schooling or less.

The magnitudes are substantively meaningful. A one-standard-deviation
increase in the historical gender ratio (five percentage points) implies a reduction in
the share of university-educated women of about 0.05 percentage points in 1991 and
0.11 in 2001—roughly 4 percent of the respective baseline means—with a
comparable relative decline in vocational training. At the lower end of the
distribution, the same one-standard-deviation contrast implies about 0.6 percentage
points more women with only primary schooling in both waves and, in 1991
roughly 0.3 percentage points more illiterate women. The illiteracy effect disappears
by 2001, consistent with cohort replacement: the cohorts closest to the shock,
among whom illiteracy was concentrated, progressively exit the sample, while the
imprint of the shock migrates toward the margins of educational attainment

relevant for younger cohorts.

Table 1. Educational Outcomes

(1 (2) 3) (4)
% University % Vocational school % Primary % Illiterate
Census year: 1991

Hist. gender ratio -0.0105** -0.00439** 0.125%** 0.0534***
(0.00430) (0.00192) (0.0307) (0.0191)
Baseline 1.512 0.338*** 39.90*** 15.63***
Observations 2751 2751 2751 2751
R-squared 0.613 0.210 0.441 0.566
Census year: 2001
Hist. gender ratio hratio -0.0227*** -0.0100** 0.119*** 0.0122
(0.00746) (0.00428) (0.0272) (0.0238)
Observations 3045 3045 3045 3045
R-squared 0.649 0.373 0.515 0.611

Local populationigag
Refugee populationigag
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

Lasaa s
AENENENENEN
LaRRas
AENENENENEN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Standard errors in parentheses.
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Labor Market Outcomes

Table 2 presents results for the share of economically inactive, employed, and
unemployed women across the two census waves. The results point in the same
direction as the educational outcomes. Women in more affected municipalities are
substantially more likely to be economically inactive and less likely to be employed.
The magnitudes closely mirror each other: a one-standard-deviation increase in the
historical gender ratio implies roughly half a percentage point more inactive women
and a corresponding decline in female employment, with the coefficient on inactivity
virtually unchanged across the two waves and gaining precision over time. The
pattern for unemployment is also informative: the coefficient is essentially zero in
1991 and significantly negative in 2001. This finding is consistent with women in
more affected municipalities withdrawing from the labor force altogether rather than
searching for work without finding it—the margin on which a norms-based account,

rather than one based on weak labor demand, would predict the effect to operate.

Table 2. Occupational outcomes among women

(1) (2 (3)
% Inactive women % Employed women % Unemployed women
Census year: 1991

Hist. gender ratio 0.0954** -0.0801* -0.00240
(0.0457) (0.0441) (0.00343)

Observations 2751 2751 2751

R-squared 0.232 0.251 0.304

Census year: 2001

Hist. gender ratio 0.0990*** -0.0682*** -0.0264**
(0.0269) (0.0242) (0.0118)

Observations 3045 3045 3045

R-squared 0.448 0.508 0.535

Local populationjgag
Refugee populationjgog
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

EENENENENEN
NN
AR NENENENEN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

We complement this evidence with province-level data from the 1951 census. Table
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3 confirms that provinces with a higher historical gender ratio displayed a significantly
higher share of economically inactive women in 1951.

To probe the mechanism more directly, we exploit information on the marital
status of refugee women which is available only on the level of province, and test
whether the effect of the historical gender ratio on female labor market outcomes
varies with the composition of the incoming refugee population. Specifically, we
interact the historical gender ratio with the share of refugee women plausibly active
in the marriage market—those who were single, widowed, or divorced—and separately
with the share of married refugee women (full results reported in Table A17 in the
Appendix). Figure 2 presents the marginal effects of the historical gender ratio on
female economic inactivity and employment, tracing how they vary with the share of
unmarried refugee women on the one hand and the share of married refugee women
on the other. The figure reveals a stark asymmetry. Where few refugee women were
available for marriage, the gender ratio has no discernible effect on local women’s
labor market behavior. As the share of unmarried refugee women rises, however, the
marginal effect grows steadily and becomes significantly positive for inactivity and
significantly negative for employment. By contrast, the marginal effect is flat and
statistically indistinguishable from zero across the entire distribution of the married
refugee share. The labor-market response to the demographic shock is thus driven
not by the arrival of refugee women per se, but specifically by those whose marital

status made them viable competitors in the local marriage market.

Marital Status, Fertility, and Post-Marital Residence

We next rely on the same two census waves, 1991 and 2001, to examine marital
status and fertility among women. Table 4 reports results for the share of women in
each municipality who are married, divorced, or single. The evidence on marital
status is weaker than the patterns documented above for education and
labor-market participation, but it is broadly consistent with the proposed

mechanism. Municipalities with a higher historical gender ratio display a lower
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Table 3. Occupational outcomes among women — 1951

1) (2)
Share of women: Share of women:
Inactive Employed

Census year: 1951

Hist. gender ratio 0.553* -0.512
(0.326) (0.336)
Observations 139 139
R-squared 0.132 0.112
Local populationjgog v v
Refugee populationjgog v v
Equivalent male outcome v v
Populationcenusyear v v
Gender ratiocenusyear v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the share of women and men in 1951 in a given province who are inactive (not
employed and not looking for employment) and employed. Treatment variable (Historical gender
ratio) captures the share of women in total population in a given municipality after the refugee
inflow, as reported in 1928 census, expressed in percentage points. Controls include percentage of
men in equivalent employment status category, size of refugee and local population in 1928, size of

total population and gender ratio in census year.

Marginal effect of gender ratio

Marginal effect of gender ratio

Share Econ. Inactive Women 1951

Share Econ. Inactive Women 1951
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Figure 2. Marginal effect of hist. gender ratio along marital composition of refugee women.
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share of single women in both census waves, with the estimate statistically
significant in 1991 and similar in magnitude, though insignificant, in 2001. By

contrast, we find no robust effect on the share of married or divorced women.

Table 4. Marital status among women

(1) (2 (3)
% Married women % Divorced women % Single women
Census year: 1991

Hist. gender ratio -0.0160 -0.00167 -0.0451**
(0.0121) (0.00286) (0.0204)

Observations 2751 2751 2751

R-squared 0.790 0.139 0.645

Census year: 2001

Hist. gender ratio hratio 0.00159 -0.000956 -0.0313
(0.0147) (0.00603) (0.0199)

Observations 3045 3045 3045

R-squared 0.715 0.226 0.594

Local populationjgag
Refugee populationigag
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

N NN
RN
NN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

Table 5 turns to fertility and the sex composition of children. The fertility results
point in the expected direction. Across both census waves, municipalities with a
higher historical gender ratio display a positive coefficient on the average number of
children per woman. The distributional estimates are also broadly consistent with
higher fertility: more affected municipalities tend to have fewer childless women and
more women with larger numbers of children, although the estimates are not always
precisely estimated. The evidence is strongest in 2001, where the historical gender
ratio is associated with a significantly lower share of women without children and a
significantly higher average number of children per woman.

In the final column of Table 5, we examine the sex composition of children below
the age of ten. This outcome is motivated by historical evidence that significantly
male-skewed child sex ratios in Greece have been an empirically detectable

phenomenon, persisting well into the twentieth century and reflecting son preference
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and discriminatory treatment of girls (Beltran Tapia and Raftakis, 2019). We
therefore test whether municipalities with a higher historical gender ratio also
display a lower share of girls among young children. The results show a significantly
lower share of girls among children aged 0-9 in more affected municipalities in 1991,

although the effect is no longer visible in 2001.

Table 5. Fertility

€] (2) (3) (4) (5) (6) (M

% Women with:
0 1 2 3 4+ Average % of girls
children child children children children per woman in 0-9 yr olds
Census year: 1991

Hist. gender ratio -0.00855 -0.00927 0.00601 0.0101 0.0364 0.00207* -0.142**
(0.0195) (0.0147) (0.0281)  (0.0155)  (0.0279)  (0.00119) (0.0599)

Observations 2751 2751 2751 2751 2751 2751 2725

R-squared 0.283 0.287 0.318 0.210 0.265 0.295 0.0731

Census year: 2001

Hist. gender ratio -0.0612** -0.0000956 0.0303 0.00769 0.0234 0.00194* -0.0172
(0.0309) (0.0149) (0.0262)  (0.0184)  (0.0214) (0.00112) (0.0620)

Observations 3045 3045 3045 3045 3045 3045 3012

R-squared 0.283 0.295 0.327 0.269 0.263 0.297 0.0681

Refugee population 1928
Local population 1928
Population in census year
Gender ratio in census year
Prefecture fixed effects

NENENENEN
NENENENEN
NENENENEN
EENENENEN
NENENENEN
SENENENEN
NENENENEN

We next turn to intra-household arrangements using individual-level census data
from IPUMS for the years 1971-2001. These data allow us to identify household
members and married couples who co-reside with either the bride’s or the groom’s
parents. Because co-residence with parents can be driven by several factors,
including economic constraints or the need to care for elderly family members, we
do not examine co-residence per se. Instead, we focus on the choice of which parents
the couple lives with. Specifically, we restrict the sample to married individuals
co-residing either with their own parents or with their spouse’s parents, and
estimate whether more affected localities are associated with a higher probability
that the couple resides with the groom’s parents.

Table 6 presents the results. Among women, a higher historical gender ratio is
associated with a significantly greater probability of co-residing with in-laws rather
than with their own parents. The estimate remains positive and statistically

significant after controlling for women’s education, occupation, and age. These
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Table 6. Historical Sex Ratios and Patrilocal Residence

1) (2) (3) (4)
Cohabiting with in-laws vs. own parents
‘Women Men
Hist. gender ratio 0.299***  0.188**  -0.665*** -0.561***
(0.083) (0.084) (0.165) (0.143)
Observations 151048 151048 149299 149299
R-squared 0.017 0.043 0.049 0.169
Local populationjgag v v v v
Refugee populationjgag v v v v
Pop. in census yr v v v v
Prefecture FEs v v v v
Year FEs v v v v
Education v v
Occupation v v
Age v v
Standard errors in parentheses; * p < 0.10, ** p < 0.05, ™™ p < 0.01

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regressions of a dummy variable equal to one if the respondent resides in the same household as
their spouse’s parent(s), and zero if the respondent resides with their own parent(s). The data come
from the 10% representative individual-level census samples provided by IPUMS International for
the years 1971 to 2001. The sample is restricted to married respondents who reside with their spouse
and with either their own parent(s) or their spouse’s parent(s). The treatment variable, Historical
gender ratio, captures the share of women in the total population of a given municipality after the
refugee inflow, as reported in the 1928 census.
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results indicate that couples in more affected localities are more likely to be
incorporated into the groom’s family household, consistent with more traditional

marital arrangements.

Institutional Markers: Religious Infrastructure

The behavioral outcomes examined thus far pertain, either directly or indirectly, to
individual-level decisions. We now turn to a community-level outcome that does not
depend on aggregating individual responses. In particular, we examine whether more
affected municipalities display stronger institutional markers of conservative moral
life. Across a wide range of societies, organized religion has been a central institution
through which norms surrounding marriage, family, sexuality, and gendered propriety
are articulated and reproduced: religious authorities historically regulated who could
marry whom, codified rules of sexual conduct, and sanctioned deviations from them
(Goody, 1983; Schulz et al., 2019; Norris and Inglehart, 2004). Greece is no exception.
In the Greek context, this role has been played by the Orthodox Church, which
anthropological accounts consistently identify as the key arbiter of female virtue,
family honor, and sexual respectability at the community level (Campbell, 1964;
du Boulay, 1986; Paxson, 2004). We therefore examine whether municipalities with
a higher historical gender ratio exhibit a greater relative presence of church buildings
in the long run.

To do so, we return to the Buildings Census, but now use its 2011 wave, reporting
buildings by use at the municipal level.!° The data allow us to calculate the share of
buildings used as churches (as well as the share of buildings serving other functions)
intending to capture stronger religious institutional presence. Table 7 shows that
municipalities with a higher historical gender ratio have a significantly higher share of

church buildings in 2011. The pattern is not mirrored across other public or economic

10Tn the balance tests, we use the earlier Buildings Census to show that the historical gender
ratio was not associated with a higher pre-existing share of buildings capturing local development
or institutional presence. Importantly, more affected municipalities did not have a higher or lower
share of church buildings before the refugee inflow.
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building types: we find no comparable positive association for schools, hospitals,
hotels, factories or workshops, or shops and offices. Given the absence of pre-existing
differences in church presence, the result is consistent with the interpretation that
places exposed to stronger female-biased marriage-market competition subsequently

developed stronger institutional markers of conservative moral life.

Table 7. Building by function in 2011

(1) (2) (3) (4) (5) (6) (7)
Share in all buildings: Municipalities in 2011
Factory/ Shop/

Church Residential ~ Hotel =~ Workshop School  Office  Hospital
Hist. gender ratio  0.050** -0.251** 0.028 0.022 0.002 0.059 -0.002
(0.025) (0.108) (0.022) (0.018) (0.004) (0.037)  (0.002)

Local popigas v v v v v v v
Refugee popigos v v v v v v v
Regional unit FEs v v v v v v v
Observations 293 293 293 293 293 293 293
R-squared 0.838 0.716 0.705 0.352 0.599 0.616 0.444

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

Attitudinal Evidence

All outcomes that we have used thus far speak of the important real-life implications
derived by the presence of conservative norms in the localities that we study. Yet, none
of them looks at norms in a more direct fashion. We try to fill this gap, by turning
to attitudinal evidence. Doing so comes with two additional advantages. First, the
analysis takes place at the individual level and thus allows us to distinguish whether
the observed effects are primarily driven by the locals (and their descendants) or by
the (descendants of the) refugees themselves. In other words, it helps address potential
ecological fallacy problems. Second, it provide a rather long-term perspective, making
for a rather hard test for the longevity of these effects.

In 2017, Dinas et al. (2021) conducted a survey across Northern Greece, aiming
to assess public opinion on asylum seekers, immigrants, and refugees (see Figure 3).

The survey targeted individuals over the age of 30 and weighed the sample according
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to the density of refugee settlements (as obtained by the 1928 census) to increase the
likelihood of including a sufficient number of Asia Minor refugee descendants among
the respondents. This strategy proved successful: approximately 50% of the 2,000
participants reported refugee ancestry. Respondents were subsequently categorized

into two groups—those with refugee background and those without.!!

o

Refugees as share
of 1928 population
1

0.8

Figure 3. Sampling Units.
Source: Dinas et al. (2021).

Among the various items included in the survey, one question is particularly
relevant for our purposes. Respondents were presented with a list of social groups
and asked whether they would feel comfortable having members of these groups as
neighbors. One of the listed groups was “unmarried couples.” We interpret negative
responses to this item as an indicator of conservative views on gender roles and
family norms.

The results are presented in Table 8. We present estimates separately for

descendants of locals and descendants of refugees. We further split the sample by

HUTo determine refugee origin, participants were asked at the end of the survey about the
birthplaces of their parents and grandparents. Individuals with at least one parent or grandparent
born in Asia Minor were classified as having refugee ancestry.
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Table 8. Preferences for Neighbors: attitudes toward unmarried couples

1) (2) ®3) (4)

Descendants of:

Locals Refugees

Women Men Women Men

‘Would like as neighbors: Unmarried couples
Hist. gender ratio -1.402* 1.223 -0.001 -0.805

(0.806)  (1.021)  (0.638) (1.360)
Observations 612 377 554 401
R-squared 0.021 0.004 0.011 0.015
Local populationigag v v v v
Refugee populationigog v v v v
Populationagi1 v v v v

Notes: * p < 0.1, * p < 0.05, ™" p < 0.01; Standard errors clustered at municipality level in
parentheses. OLS regression estimates of attitudes toward having unmarried couples as neighbors,

stratified by refugee descendant status and gender.

Each column includes controls for the total

refugee population in 1928, the number of women in 1920, treatment indicator, and gender.

Table 9. Preferences for Neighbors: attitudes toward Muslims and alcoholics

(1)

(2) ®3) (4)

Descendants of:

Locals Refugees
‘Women Men ‘Women Men
Would like as neighbors: Muslims
Hist. gender ratio -2.533 1.428 -1.051 -1.467
(1.914) (1.350) (2.296)  (3.138)
Observations 606 374 546 396
R-squared 0.004 0.009 0.009 0.005
Would like as neighbors: Alcoholics
Hist. gender ratio 0.249 1.542 1.394 -3.096
(1.375)  (1.461) (1.296)  (2.227)
Observations 610 373 548 402
R-squared 0.010 0.023 0.006 0.011
Local populationjgag v v v v
Refugee populationigag v v v v
Populationgp11 v v v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Standard errors clustered at municipality level in
parentheses. OLS regression estimates of attitudes toward having Jews or alcoholics as neighbors,
stratified by refugee descendant status and gender. Each column includes controls for the total
refugee population in 1928, the number of women in 1920, treatment indicator, and gender.
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Table 10. Education and entrepreneurship

(1) 2) 3) )
Descendants of:
Locals Refugees
‘Women Men ‘Women Men
Education level

Hist. gender ratio hratio -4.978 -5.195 18.074** 5.532
(4.175) (5.470) (7.531) (4.464)
Observations 619 382 556 404
R-squared 0.018 0.028 0.047 0.064
Business owner
Hist. gender ratio 0.363 0.280 2.881*** -0.251
(1.549)  (1.491)  (1.059)  (1.914)
Observations 616 376 550 403
R-squared 0.005 0.002 0.017 0.008
Farmer
Hist. gender ratio -0.421 -3.339%*  -3.142** -0.363
(1.276)  (1.531)  (1.388)  (1.211)
Observations 616 376 550 403
R-squared 0.012 0.031 0.025 0.016
Local populationjgog v v v v
Refugee populationjgag v v N v
Populationaoi1 v v v v

Notes: * p < 0.1, * p < 0.05, ** p < 0.01; Standard errors clustered at municipality level
in parentheses. Upper panel reports OLS estimates of the effect of historical gender ratio on
respondents’ educational attainment (coded 1-7, from below primary to Master’s degree), stratified
by refugee descendant status and gender. Lower panel reports the equivalent OLS estimates with an
indicator for business ownership as the outcome. Each column includes controls for the total refugee
and total local population in 1928, population size in 2011, and prefecture fixed effects.
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gender to verify that the attitudinal pattern appears among the group most directly
implicated by our theory: women. Column 1 reports the main finding: controlling
for total local and refugee population size in 1928, a more female-biased historical
gender ratio in the respondent’s municipality is associated with a lower likelihood of
accepting unmarried couples as neighbors among women of local descent. The
pattern is absent among refugee-descended women. This pattern does not appear to
reflect generalized intolerance or lower prosociality. In Table 9, we examine
attitudes toward two additional groups: Muslims, capturing attitudes toward a
religious outgroup, and alcoholics, capturing disapproval of a socially stigmatized
behavior not directly tied to non-marital intimacy. We find no comparable effects
for either group.

We further leverage information on respondents’ educational attainment and
occupational position to examine a second implication of our argument: the
competition shock should have produced divergent socioeconomic trajectories
among women of local and refugee descent. Education is reported on a seven-point
scale, ranging from below primary education to a master’s degree. For labor-market
position, we focus on two outcomes: whether respondents report owning a business,
which captures economic autonomy and investment in non-marriage-related capital,
and whether they report being farmers, a lower-status occupational category in this
context. The results are reported in Table 10. While the effect of the female biased
gender ratio has insignificant effect among the local women, in accordance with our
hypothesis, refugee women have higher level of education, are more likely to own a

business and less likely to be a farmer in more affected municipalities.

A Short-Term Test: Age at Marriage

Thus far, all outcomes we have examined materialize with a lag: they constitute
observable implications of the long-term persistence of conservative gender norms
that emerged as a result of the increased salience of moral purity, which adaptively

arose among locals in communities that experienced more acute competition for males
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due to female refugee inflows. We now turn to a more immediate consequence of our
proposed mechanism, namely the increased salience of chastity. If signaling moral
purity is important for mating outcomes, and if claims to purity become less credible
with age, we should expect the intensification of chastity norms to drive age-at-
marriage to lower levels.

Unfortunately, no available census or other source provides age-at-marriage data
contemporaneous with the refugee inflows. For this reason, we collected our own
data from the registry office of the municipality of Greece’s second-largest city,
Thessaloniki. The city was chosen for two reasons. First, it was one of the most
significant hubs of Anatolian refugee arrivals, receiving approximately 100,000
refugees from September 1922 onwards. Second, it hosted one of the most important
Mediterranean Jewish communities. Upon its annexation to the Greek state in
1912, Thessaloniki was effectively divided into three communities: Jews, Christians,
and Ottomans — the last term standing for Muslims. The largest of these

12 This is important because the Sephardic Jews of

communities were the Jews.
Thessaloniki maintained their own marriage market, with little overlap with the
Christian marriage market (Mazower, 2006, Part 3). This provides a natural control
group, allowing us to benchmark local Christians against local Jews in examining
how the 1923 refugee inflows affected age-at-marriage patterns. We do so by
applying a standard difference-in-differences framework, which allows us to examine
how the age-at-marriage of local Christians changed relative to that of local Jews as
a result of the 1923 inflows.!> We collected all marriages that took place in April
and September from 1917 to 1934 (n = 6,521)."* Figure A3 in Appendix A7 shows

the number of weddings per group per year.

12 According to the 1913 census, the first conducted after the city’s annexation to the Greek
state, Sephardic Jews constituted 61,000 out of roughly 150,000 residents (40%), while Ottomans
and Christians (including mainly Greeks and Bulgarians) each accounted for around 46,000 (30%)
(Naar, 2016).

13We classify locals by the bride’s place of birth, defining as locals those brides born outside
Anatolia or Eastern Thrace.

4For some years we also collected weddings taking place in May and October. We use month
fixed effects throughout all specifications.
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Table 11. Effect of Refugee Arrival on Bride’s Age and Age Gap
(1) (2) (3) (4) (5)
Age of Bride Age Gap: Groom-Bride

Christian x Post -0.675*** -0.641** 0.914* 0.675"* 0.641**
(0.225)  (0.244) (0.438) (0.225) (0.244)

Year FE v v v v v
Religion control v v v v v
Groom’s age v v v v
HISCO controls v v
n 3365 3340 3365 3365 3340

Note: Standard errors, clustered by year, in parentheses. Christian includes
only sample of non-refugee brides. * p < 0.10, ** p < 0.05, *** p < 0.01.

Results appear in Table 11. Columns (1) and (2) use the bride’s age as the
outcome, while columns (3) to (5) use the groom-bride age difference as the outcome.
We include year and month fixed effects throughout, as well as an indicator variable
for Christian (versus Jewish) locals.'® The results point to an average decline of more
than half a year in the age of Christian brides relative to Jewish brides, a result that
remains robust when controlling for the groom’s socioeconomic status (proxied by
occupation). The last three columns present the same analysis using the groom-bride
age gap as the outcome. Among local Christian couples, we observe a post-1923
increase in the age gap of almost one year relative to Jewish couples. Figure A4
in Appendix A7 presents the year-by-year estimates (based on the specifications of
columns 1 and 4) from an event study. Despite some year-to-year variation, the overall

pattern is consistent with the estimates presented here.

Evidence for Competition: Dowry Contracts

The mechanism we propose—that the inflow of female refugees intensified competition

in the marriage market and thereby raised the value placed on female chastity—

15We code as local all Christian brides with place of birth within the post-WWI territory of the
Greek state.
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implies that securing a successful marriage match became more costly for families in
the receiving community. Although direct evidence on the perceived value of marriage
is difficult to obtain, dowry contracts provide a useful proxy. In traditional societies,
the dowry represents the monetary stake a bride’s family commits to securing a match;
its value should therefore rise when competition among prospective brides increases.

We collected dowry contracts from the judicial archives of Thessaloniki covering
the period 1918-1941 (n = 142).'% Because dowry contracts are notarised documents
held in personal and family archives, the surviving records are inevitably scattered,
and we cannot observe the full population of contracts concluded in the city over this
period. Nonetheless, all contracts in our sample record a monetary valuation of the
dowry, allowing us to trace how dowry values evolved before and after the refugee
influx. The sample is best understood as suggestive and preliminary: data collection
is ongoing.

Figure 4 presents the raw patterns using two measures: the nominal monetary
value of dowries and their real value, deflated to constant 1928 drachmas.'” The two
series follow somewhat different trajectories, largely because the period immediately
following 1923 coincided with severe inflation in Greece. The consumer price index
rose roughly fivefold between 1922 and 1925, from approximately 10 to 54 with 1928
as the base year. Despite this divergence, both series display a shift consistent with
an increase in marriage-market competition after the refugee arrival. Nominal dowry
values begin a clear upward trajectory after 1922, while the pronounced pre-1922
decline in real dowry values comes to a halt.

Table 12 presents a more systematic testing of this idea, focusing on the real
values of dowries. In the spirit of an kink-RD, but without sufficient data to sustain
its localized nature, we regress real and log-real dowry values on a linear year trend

centered at 1923, a binary indicator for contracts concluded after 1923 (D, = 1]t >

16We drop six of them because they belong to Jewish brides.

1"We use a historical price index constructed from drachma-dollar exchange rates prior to 1928
and from domestic price series thereafter (Lazaretou, 2005; Kostelenos et al., 2007). Figure A5
in Appendix A8 reports the same analysis using the logged nominal and real monetary values of
dowries.
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Raw Nominal (left) and Real (right) Dowry in Drachmas — Annual Means
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Raw Nominal (left) and Real (right) Dowry in Drachmas — Controlling for Notary Fixed Effects
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Figure 4. Evolution of monetary of dowries, Thessaloniki, 1918-1941.
Source: Data collected by the authors.

1923]), and their interaction:

Yit = + ,61 (t — 1923) + 62 Dt + 53 ((t — 1923) X Dt) + Eity (2)

where y;; is the real value of dowry contract ¢ signed in year t. The coefficient (3,
captures the pre-1924 annual trend, 5 a level shift at the cutoff, and 3 the change
in the annual trend after 1923—the quantity of primary interest. All specifications

use heteroskedasticity-robust standard errors.
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Table 12. Examining whether 1923 generated an upward shift in the trend of Real

Dowry Values.

(1)

(2) (3)

Panel A: Raw real dowry (1928 drachmas)
Year — 1922 (pre-slope)

Post-1922

~153,226.494**
(76,623.525)
-1,805.692
(103,762.386)

Year — 1922 x Post-1922 (kink)  154,826.542**

“156,357.694%*  _153,789.184**
(78,353.448)
-5,705.089
(114,594.853)  (115,421.735)
167,834.576%*  162,888.711%*

(77,560.202)
~1,929.380

(76,690.819) (80,954.245) (79,542.149)
Housewife bride -51,943.174
(56,717.397)
Notary FE No Yes Yes
SE type HC1 HC1 HC1
N 136 136 136
R? 0.246 0.271 0.273
Panel B: Log real dowry (1928 drachmas)
Year — 1922 (pre-slope) -0.221* -0.230** -0.230**
(0.113) (0.112) (0.112)
Post-1922 -0.832%* -0.858** -0.858**
(0.324) (0.348) (0.352)
Year — 1922 x Post-1922 (kink) 0.237** 0.283** 0.282%*
(0.116) (0.118) (0.118)
Housewife bride -0.013
(0.235)
Notary FE No Yes Yes
SE type HC1 HC1 HC1
N 136 136 136
R? 0.261 0.330 0.330

Notes: Running variable: Year — 1922. Post-1922 = 1 for year > 1922. Kink = interaction of
running variable with Post-1922 indicator. Housewife = 1 if bride has no registered profession. HC1
heteroskedasticity-robust SEs (equivalent to Stata ,r). *p < 0.10, **p < 0.05, ***p < 0.01.

The results are reported in Table 12. Two features stand out. First, real dowry

values follow a declining trend in the pre-1924 period, suggesting that dowries were

not already increasing before the refugee shock. Second, and more importantly, the

interaction term (3 is positive and statistically significant across all specifications.

After 1922, the annual trend in real dowry values reverses direction, moving from
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negative to approximately flat. The results from both the raw and the logged values of
dowries point the same conclusion. While the evidence remains necessarily suggestive,
the post-1923 reversal is consistent with the hypothesis that intensified marriage-

market competition raised the stakes of securing a successful match.!®

4 Discussion

Our analysis has shown that the Asia Minor refugee influx of 1922-23, by altering
the sex composition of local marriage markets, left long-lasting imprints on gender
norms in Greece. Refugee women arrived in disproportionate numbers and often
outside male-headed households, making them vulnerable to stereotypes of moral
suspicion. Local families, in turn, could emphasize modesty, domestic orientation,
and moral purity as virtues distinguishing their daughters in the marriage market.
This reputational strategy allowed locals to convert a demographic shock into a
comparative advantage. Crucially, our results suggest that the consequences of this
process did not fade quickly: using evidence from the time of the shock through
2017, we find enduring traces of more conservative gender attitudes in areas where
refugee settlement produced more female-biased historical sex ratios. This
persistence highlights the role of vertical cultural transmission: norms first
mobilized strategically in the context of marriage competition were subsequently
reproduced across generations, becoming embedded in the local moral order.

An important question concerns the scope conditions of these findings. Would
similar dynamics unfold in different cultural settings today? Consider, for example,
the massive inflow of Ukrainian refugees into Poland since 2022. Here too, the refugee
population is heavily skewed toward women of working and child-rearing age. Yet
whether such an imbalance would trigger comparable mechanisms depends crucially
on the prevailing cultural valuation of traditional femininity and sexual propriety.

In early twentieth-century Greece, female virginity was central to marital prospects,

18We are currently in the process of collecting dowry data in a city not affected the refugee inflows,
namely Lamia.

43



making chastity a salient and exploitable dimension of competition.

In many contemporary societies, by contrast, liberalization of gender norms over
recent decades has eroded chastity’s centrality as a prerequisite for marriage.
Although gender beliefs continue to impose unequal expectations on men and
women across many settings, women’s public visibility, employment, and
non-marital intimacy carry substantially weaker reputational penalties today than
they did in conservative interwar settings. If sexual propriety (and traditional
femininity more generally) is no longer a key marker of female respectability, local
actors gain little by doubling down on it, and refugee women are less likely to be
stigmatized through accusations of sexual laxity.

This divergence signals an important boundary to the generalizability of our
findings. The mechanism we uncover requires two conditions to co-occur: (1) a
gender-skewed inflow that heightens competition in the marriage market, and (2) a
cultural context in which chastity remains a pivotal axis of female reputation.
Where these conditions are absent, competitive logics may still operate, but they
will target other domains—labor market participation, fertility expectations, or
domestic roles—rather than sexual morality. More broadly, our study suggests that
reputational contestation in marriage markets is contingent, with the trait under
dispute shaped by what the local population can credibly claim as a comparative
advantage vis-a-vis newcomers. In this way, the Greek case illuminates a broader
pattern: refugee inflows can harden, rather than soften, host-society norms, but the
specific content of those norms depends on the cultural repertoires available at the

time.
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Online Appendix for:

Mating Market Competition and Gender Norms

Abstract

We study norms regulating socially acceptable female behavior and
the effects of between-group competition in the mating market on
their development. We focus on a case study featuring an inflow
of ethnic Greek refugees arriving from Turkey following the Greco-
Turkish conflict in the early 20th century and examine how the
composition of the incoming refugee population influenced the gender
norms in the affected localities. We leverage the fact that the conflict
in Turkey resulted in a large number of men being captured or
executed before they could emigrate. Consequently, women were
overrepresented in the refugee population, triggering a competition
shock in the mating market. At the time, prevailing norms stigmatized
women living outside male-headed households, making female refugees
particularly vulnerable to stereotypes of low moral standards. We
conjecture that for a sufficient level of competition, an individual
from the local population has an incentive to double down on
conservative gender norms as a means of undermining the reputation
of the newcomer competitors, even if this does not align with their
true preferences. Specifically, individuals invested in the mating
prospects of local women—whether for themselves or their families—
may benefit from emphasizing female ‘purity’ as a valued trait,
thereby amplifying the locals’ comparative advantage over the morally
stigmatized competition. We hypothesize that this, in turn, led to
an increased value placed on conservative values signaled by female
behavior. To study this idea, we exploit the variation in the gender
composition of refugees in a given locality as a proxy for the intensity
of competition relying on the as-good-as-random allocation of refugees
determined by decisions of Greek authorities. We combine analyses
from census data; multiple marriage registries; and a fine-tailored
survey to examine our mating competition mechanism against other
competing explanations for the observed patterns.



Al Case: More Detailed Account

For much of the modern Ottoman period, Greek Orthodox communities were spread
across Anatolia in three broad concentrations: the dense and economically dynamic
populations of the western and northwestern coasts, often invoked by Greek
irredentists as heirs to the ancient Ionian and Aeolian settlements; the Pontic
Greeks of the Black Sea, who preserved compact settlements and a distinctive
idiom; and the Turkish-speaking Orthodox Christians of the Anatolian interior,
most prominently the Karamanlides of Cappadocia, who wrote Turkish in Greek
characters. Within the Ottoman millet system all three were incorporated into a
single Christian Orthodox community, but their ties to the Greek mainland differed
markedly, and these differences would shape both the form and the urgency of their
eventual displacement (Kitromilides and Alexandris, 1986).

In response to the looming humanitarian disaster, the League of Nations
brokered the Convention on the Exchange of Populations, signed in January 1923,
which institutionalized a compulsory exchange of populations defined strictly by

9 A second, more organized phase of displacement followed, while the

religion.!
Convention retroactively legitimized the status of those already in Greece and
barred any possibility of return. Taken together, the two waves brought over 1.2

million refugees into Greek territory, amounting to nearly a fifth of the receiving

population.??

9The criterion for inclusion was religion: “Turkish nationals of the Greek Orthodox religion”
and “Greek nationals of the Muslim religion.” Notable exceptions included the Muslim minority
of Western Thrace and the Greek Orthodox population of Istanbul. The exchange was markedly
asymmetric: Greece received approximately 1.2 million refugees, about one-quarter of its total
population of 4.8 million, while Turkey received roughly 350,000 individuals (Hirschon, 2003a).

20According to the 1928 census, the refugee population stood at 1,221,849. This figure likely
understates the full magnitude of displacement, as it omits those who died or emigrated in the
intervening years; Kitromilides and Alexandris (1986, 34) report that roughly 75,000 refugees
perished in Greece from malaria and hardship, and a further 66,000 emigrated.
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Al.1 A Female-Skewed Inflow

The defining demographic feature of this influx, and the one on which our argument
turns, was its pronounced gender asymmetry. As often occurs in wartime, the
minority suspected of disloyalty to the victorious side was singled out for repression
along gendered lines: virtually all Greek Orthodox males between fifteen and
forty-five were rounded up, some executed in reprisals, others imprisoned, but the
vast majority conscripted into labor battalions (amele taburlar:) whose lethal
conditions few survived. The refugee streams that reached Greek ports were
therefore composed disproportionately of women, children, and the elderly, and were
marked by an unusual prevalence of female-headed households.

The recorded figures make the imbalance concrete. Whereas the native population
in 1928 was almost evenly split between the sexes, women constituted 52% of the
refugee population overall, 52.35% of those arriving after September 1922, and 53.62%
of the Asia Minor refugees specifically. The gap widens further among adults: women
made up as much as 62% of the urban refugee population above the age of sixteen,
and among these women widows were sharply overrepresented, at 17.53% compared
with 10.9% among the rest of the female population. The asymmetry was noted at the
time by the American Near East Relief and the League of Nations (League of Nations,
1926, 5). For our purposes its importance is twofold: it tightened the marriage market
for local women by adding a large cohort of newcomer women of marriageable age, and
it concentrated that addition among precisely the women, widowed and unattached,

whose autonomy made them most exposed to moral suspicion.

Al1l.2 Settlement and the Encounter with Locals

Resettlement on this scale exceeded the means of ad hoc relief, and the Greek

government, together with the League of Nations, established the Refugee
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Settlement Commission (RSC) to direct it.*! The Commission prioritized rural
resettlement in Macedonia, where the estates of departed Muslims could be
redistributed, while urban refugees concentrated in new districts on the peripheries
of Athens, Piraeus, and Thessaloniki. What matters here is that the process was, by
the Commission’s own account, slow-moving and largely arbitrary: refugees had
effectively no say over where they were sent, and even the rural-urban allocation
bore little relation to their prior skills or experience (Mavrogordatos, 2017).

The encounter between natives and newcomers was, on nearly all accounts,
hostile. Whether motivated by competition over redistributed land and property, by
cultural distance, or simply by the perception that scarce resources were under
strain, locals moved early to distinguish themselves from the arrivals and to
question their Greekness. Refugees were derided as Tourkosporoi (“Turkish seeds”),
yiaourtovaptismenoi  (“baptized in yogurt”), and anatolites (“orientals”);
settlements were boycotted, water supplies cut, and petitions circulated to keep
refugee colonies at a distance, with one newspaper as late as 1933 proposing that
refugees wear distinguishing armbands (see Mavrogordatos, 2017). This generalized
animosity is the backdrop against which a more specific and more gendered form of

stigmatization took shape.

A1.3 The Moral Stigmatization of Refugee Women

Refugee women bore the sharpest edge of this hostility, and they did so in a register
distinct from the ethnic slurs directed at refugees in general: their stigmatization
was overwhelmingly moral and sexual. Three features of their situation made them
uniquely available as targets.

The first was structural vulnerability. Women heading households often found

21The RSC comprised four members, two nominated by the Greek government and two appointed
by the Council of the League of Nations; its presidency was reserved for an American, with Henry
Morgenthau serving first, from 1923 to 1927.
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themselves denied the land and housing formally allocated to them, with local men
using threats or force to expel them from their plots (Sfakianakis, 2022). Lacking
a male protector, whether widowed, orphaned, young, or old, refugee women were
exposed to harassment, coercion into prostitution, and exploitative marriage, and at
times tolerated such treatment when it improved their marriage prospects, a survival
strategy in acutely precarious circumstances. One case from Drama is illustrative in
its extremity: a refugee woman who left her daughter with an acquaintance while she
worked discovered that the man had raped the child, and dropped the charges when
he promised to marry her (Sfakianakis, 2022, 221).

The second was visibility. Compelled to provide for dependents on their own,
refugee women appeared in spaces ordinarily reserved for men, including labor
markets, housing queues, and philanthropic offices, in open tension with prevailing
ideals of female modesty and seclusion. In a society where a woman’s social and
marital value was closely tied to her presumed chastity, this public presence readily
invited suspicion, and was easily recoded as sexual availability, an association
compounded by contemporary anxieties about rising venereal disease. These
anxieties found institutional form in the creation of a dedicated police “Morals
Department” (Tmima Ithon) tasked with regulating sexual conduct; though never
officially justified by reference to the refugees, its timing and mandate strongly
suggest that policing the sexuality of refugee women was among its purposes.

The third, and arguably most consequential, was the cultural distance of the
urban refugees, especially those from Smyrna, whose more cosmopolitan manners
were reinterpreted as evidence of moral laxity. Smyrna’s women had enjoyed
comparatively greater freedom and status, and they carried those habits of dress
and public conduct into Athens and Thessaloniki, where rather than admiration
they drew condemnation. The poet Ouranis, writing in 1923, cast them as “terribly

flirtatious,” beautiful but corrupt “females” rather than respectable “ladies.” Even
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ostensibly favorable traits were turned against them: their reputation for cleanliness
produced the epithet pastrikies, which inverted hygiene into an accusation of hidden
moral dirt. The singer Angeliki Papazoglou recalled being told by a neighbor in
Kokkinia that she was no Smyrnia (Smyrna woman) but a Poutanosmyrnia (“whore
of Smyrna”), and remembered a boy threatening her host with the casual remark
that no one would look for a refugee girl if she were killed (Papazoglou, 2022).

These discourses were not idle gossip; they tracked the competitive logic we
propose. Local men were encouraged to see refugee women as sexually available,
while local women feared them as rivals who might draw away husbands and sons,
and the surrounding culture supplied a ready vocabulary for the fear. A popular
1933 song, Firstborn Son Getting Married, stages a mother who feigns welcome to
her son’s refugee bride only to poison her; in popular literature the refugee girl
recurs as the unwanted daughter-in-law (“I refuse to have a refugee girl for my son”)
(Adpumpov and Movpyou, 2020). The writer Asimakis Panselinos captured the
marriage-market anxiety directly: “When in 1922 the ladle of history poured the
women of Asia Minor and Smyrna all over Greece, a hue and cry arose: ‘they take
our men,’ as if the country were a canteen obliged to supply men to local women
alone.” The stigma became so pervasive that, as Halkias (2004) documents, the
very word Smyrnia, once simply denoting a woman from Asia Minor, came to
function as a synonym for prostitute, so much so that some women changed their
surnames to sever any link to their refugee origin (Halkias, 2004, 69).

Read together, these accounts establish the two elements our mechanism
requires. The refugee inflow was heavily and visibly female, concentrated among
unattached women of marriageable age, and thus constituted a genuine
intensification of competition in the local marriage market. And the form that
competition took was not arbitrary: in a setting where chastity was both highly

valued and impossible to observe directly, the reputational vulnerability of
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newcomer women made sexual respectability the natural terrain on which locals
could press a comparative advantage. We accordingly expect stricter adherence to
chastity norms in localities that experienced a stronger competitive shock, and we
measure that adherence through outcomes commonly taken to reflect expectations
about female domesticity and public visibility, including marital patterns, fertility,

and educational and labor-market behavior.

A2 Measurement

Share women among refugees

Share widows among refugees

Figure Al. Correlation between the share of (female) widows among refugees and share of all
women among refugees per province
Data source: Census 1928, (N=140, p = 0.55, p < 0.01)

56



Table Al. Predicting Widowed refugee women, via the overall share of refugee women
as well as the share of different categories of refugee women, according to their marital
status.

) @) ) @)
Widowed refugee women

Refugee women 0.199%** 0.174%** 0.999*%**  (.998***
(0.001) (0.003) (0.011)  (0.011)
Local population 1928 0.005%** -0.000 -0.000
(0.001) (0.000)  (0.000)

Unmarried refugee women -1.014%%*  11.014%**
0.017)  (0.018)

Married refugee women -1.000%**  -0.999%**
(0.009)  (0.009)
Constant -99.959%**  _202.901*** -1.536 -1.749

(19.122) (19.605) (2.307)  (2.520)

Observations 141 141 141 133
R-squared 0.993 0.996 1.000 1.000

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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A3 Balance Tests

Table A2. Balance: Urbanity and terrain ruggedness (per settlement)

(1) (2) (3) (4) (5)

Urban  Distance Terrain

locality to city  ruggedness  Slope  Elevation
Hist. gender ratio -0.0641 2.493 0.248 0.769 239.9***

(0.0461)  (3.524) (0.736) (1.602) (40.95)
Local populationgss v v v v v
Refugee populationygog v v v v v
Equivalent male outcome v v v v v
Prefecture FEs v v v v v
Observations 4633 4633 4614 4604 4629
R-squared 0.0993 0.347 0.110 0.107 0.422

HC3 standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01

Table A3. Balance: Education composition in 1920 (per province).

n @ 6 @
Educated Illiterate
men women men women
Hist. gender ratio 0.712**  0.789** -0.612* -0.636*
(0.356)  (0.377)  (0.347) (0.355)
Local populationygsg v v v v
Refugee populationigog v v v v
Prefecture FEs v v v v
Observations 138 138 138 138
R-squared 0.718 0.721 0.710 0.701

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A4. Balance: Marital composition in 1920 (per province).

(1) (2) (3) (4) () (6) (7) (8)

Single Married Widowed Divorced
men women men women men women men women
Hist. gender ratio -0.034 -0.151*  0.033 0.035 0.002  0.120** -0.001  -0.000
(0.089) (0.077) (0.086) (0.050) (0.021) (0.059) (0.002) (0.003)
Local population;gog v v v v v v v v
Refugee populationgog v v v v v v v v
Prefecture FEs v v v v v v v v
Observations 138 138 138 138 138 138 138 138
R-squared 0.560 0.795 0.512 0.744 0.633 0.708 0.411 0.363

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

Table A5. Balance: Present Infrastructure in 1919 (per municipality).

(1) (2) (3) (4) (5) (6) (7)
Share in all buildings: Municipalities in 1919
Factory/ Shop/
Church Residential ~ Hotel =~ Workshop School  Office  Hospital
Hist. gender ratio  -0.137 0.936 0.019* 0.007 -0.287  -0.338 -0.001
(0.509) (0.678) (0.010) (0.042) (0.367) (0.328)  (0.002)
Local popigas v v v v v v v
Refugee popigos v v v v v v v
Regional unit FEs v v v v v v v
Observations 291 291 291 291 291 291 291
R-squared 0.360 0.383 0.354 0.188 0.294 0.315 0.592

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

Table A6. Balance: Deaths of Disease in 1921 (per 1921 municipality

1) @)
Deaths per 10.000 population from:
Syphilis Tuberculosis
Hist. gender ratio  -9.451 105.0
(5.370) (274.7)
Local popiges v v
Refugee popioss v v
Prefecture v v
Observations 40 40
R-squared 0.886 0.902

Standard errors in parentheses
*p<0.10, ** p < 0.05, *** p < 0.01
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Table A7. No evidence for sorting of refugee women to avoid competition
(Level=Province).

(1)
Sh local womenigog
Sh refugee womenjgog 0.0155
(0.0229)

total refugee population_1928 0.000000595**
(0.000000293)

general population_1928 -0.000000182*
(9.63e-08)
Observations 141

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses. OLS regression
of share of women among locals on share of women among refugees controling for the size of total
refugee and local population and prefecture fixed effects.

Table A8. No evidence for sorting of refugee women to avoid competition
(Level=Village).

(1)

Sh local women;gag

Sh refugee womenjgsg 0.0629***
(0.00536)
total_refugees 0.000155**
(0.0000692)
total_total -0.0000337*
(0.0000193)
Observations 4663

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

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses. OLS regression
of share of women among locals on share of women among refugees controling for the size of total
refugee and local population and prefecture fixed effects.
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Figure A2. Deaths of Disease in 1921 (per 1921 municipality).
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A4 Robustness and Placebo Tests

Following tables restate the results regarding educational attainment, employment,
and marital patterns of women with specifications both including and excluding the

control for the equivalent outcome among men.

Table A9. Educational Outcomes

(1) (2) (3) (4) (5) (6) (7) (®)

% University % Vocational school % Primary % Below primary
Census year: 1991
Hist. gender -0.0105** -0.00659 -0.00439** -0.00323 0.125%** 0.142%** 0.0534*** 0.0256
(0.00430)  (0.00636)  (0.00192)  (0.00222)  (0.0307)  (0.0411)  (0.0191)  (0.0267)
Observations 2751 2751 2751 2751 2751 2751 2751 2751
R-squared 0.613 0.172 0.210 0.0937 0.441 0.182 0.566 0.229
Census year: 2001
Hist. gender ratio -0.0227*** -0.0154 -0.0100** -0.0122**  0.119***  0.133*** 0.0122 -0.00851
(0.00746)  (0.0106)  (0.00428)  (0.00521)  (0.0272)  (0.0384)  (0.0238)  (0.0344)
Observations 3045 3045 3045 3045 3045 3045 3045 3045
R-squared 0.649 0.263 0.373 0.167 0.515 0.197 0.611 0.232

Local populationigog
Refugee populationjgog
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

NN
SENENEENEN
EENENENENEN
SR NENEENEN
SR NENENENEN
SENENEENEN
NN
EENENEIENEN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Standard errors in parentheses.

OLS regression of the percentage of women in a given municipality who completed (respectively)
- university education, post-secondary education, no formal education and are illiterate - in two
census waves conducted in 1991 and 2001. Treatment variable (Historical gender ratio) captures the
share of women in total population in a given municipality after the refugee inflow, as reported in
1928 census. Controls include percentage of men in equivalent education category (in odd columns),
size of refugee and local population in 1928, size of total population and gender ratio in census year,
as well as prefecture fixed effects.
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Table A10. Occupational outcomes among women

1 (2 3) 4) (5) (6)
% Inactive women % Employed women % Unemployed women
Census year: 1991

Hist. gender ratio hratio  0.0954**  0.173***  -0.0801*  -0.158***  -0.00240  -0.00493
(0.0457)  (0.0526)  (0.0441)  (0.0516)  (0.00343)  (0.00389)

Observations 2751 2751 2751 2751 2751 2751
R-squared 0.232 0.185 0.251 0.193 0.304 0.0710
Census year: 2001
Hist. gender ratio 0.0990***  0.176***  -0.0682***  -0.152***  -0.0264** -0.0187
(0.0269) (0.0398) (0.0242) (0.0379) (0.0118) (0.0133)
Observations 3045 3045 3045 3045 3045 3045
R-squared 0.448 0.224 0.508 0.247 0.535 0.132

Local populationjgag
Refugee populationigag
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

SENENENENEN
AN
NN NN
SN NN
AENENENENEN
N NN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the percentage of women in a given municipality who are economically inactive (1),
employed (2), and unemployed and seeking employment. The two panels of the table show results in
two census waves conducted in 1991 and 2001. Treatment variable (Historical gender ratio) captures
the share of women in total population in a given municipality after the refugee inflow, as reported
in 1928 census. Controls include percentage of men in equivalent employment status category (in
odd columns), size of refugee and local population in 1928, size of total population and gender ratio
in census year, as well as prefecture fixed effects.
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Table A11. Marital status among women

1) ) 3) (4) (5) (6)
% Married women % Divorced women % Single women
Census year: 1991

Hist. gender ratio -0.0160 0.0271 -0.00167 -0.00210  -0.0451** -0.107***
(0.0121)  (0.0233) (0.00286)  (0.00289) (0.0204) (0.0343)

Observations 2751 2751 2751 2751 2751 2751

R-squared 0.790 0.270 0.139 0.125 0.645 0.252

Census year: 2001

Hist. gender ratio 0.00159  0.0412**  -0.000956  -0.000199 -0.0313 -0.0784***
(0.0147)  (0.0200) (0.00603)  (0.00597) (0.0199) (0.0273)

Observations 3045 3045 3045 3045 3045 3045

R-squared 0.715 0.283 0.226 0.185 0.594 0.256

Local populationjgag
Refugee populationigag
Equivalent male outcome
Populationcenusyear
Gender ratiocenusyear
Prefecture FEs

SENENENENEN
SENENEIENEN
AN NN
SENENEENEN
AN NN
AN NN

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the percentage of women in a given municipality in the indicated marital status
category. The two panels of the table show results in two census waves conducted in 1991 and 2001.
Treatment variable (Historical gender ratio) captures the share of women in total population in a
given municipality after the refugee inflow, as reported in 1928 census. Controls include percentage
of men in equivalent marital status category (in odd columns), size of refugee and local population
in 1928, size of total population and gender ratio in census year, as well as prefecture fixed effects.
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A5 Weighted Observations

Table A12. Educational Outcomes-Weighted by population in census year

(1) () 3) (4) (5) (6) (7) (®)

% University % Vocational school % Primary % Below primary
Census year: 1991
Hist. gender -0.0134**  -0.0779***  -0.00488**  -0.00481**  0.0918***  0.217***  0.0544***  0.0908***
(0.00565) (0.0208) (0.00190) (0.00218) (0.0210) (0.0441) (0.0110) (0.0285)
Observations 2751 2751 2751 2751 2751 2751 2751 2751
R-squared 0.967 0.652 0.365 0.175 0.819 0.558 0.826 0.468
Census year: 2001
Hist. gender ratio hratio -0.00137 -0.128*** -0.00388 -0.00174 0.0579***  0.230***  0.0229***  0.0736***
(0.00840) (0.0384) (0.00406) (0.00628) (0.0198) (0.0548)  (0.00881) (0.0222)
Observations 3045 3045 3045 3045 3045 3045 3045 3045
R-squared 0.968 0.557 0.566 0.289 0.893 0.541 0.847 0.424
Local populationigog v v v v v v v v
Refugee populationjgag v v v v v v v v
Equivalent male outcome v v v v
Populationcenusyear v v v v v v v v
Gender ratiocenusyear v v v v
Prefecture FEs v v v v v v v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Standard errors in parentheses.

OLS regression of the percentage of women in a given municipality who completed (respectively)
- university education, post-secondary education, no formal education and are illiterate - in two
census waves conducted in 1991 and 2001. Treatment variable (Historical gender ratio) captures the
share of women in total population in a given municipality after the refugee inflow, as reported in
1928 census. Controls include percentage of men in equivalent education category (in odd columns),
size of refugee and local population in 1928, size of total population and gender ratio in census year,
as well as prefecture fixed effects.
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Table A13. Occupational outcomes among women

1) (2) (3) (4) (5) (6)
% Inactive women % Employed women % Unemployed women
Census year: 1991

Hist. gender ratio 0.209***  0.217***  -0.168***  -0.195%** -0.00640 -0.00270
(0.0506) (0.0512) (0.0456) (0.0465) (0.00551) (0.00687)
Observations 2751 2751 2751 2751 2751 2751
R-squared 0.474 0.464 0.481 0.461 0.488 0.228
Census year: 2001
Hist. gender ratio 0.127*%**  0.141***  -0.114***  -0.141*** -0.00537 0.00206
(0.0402) (0.0535) (0.0353) (0.0493) (0.00714) (0.00900)
Observations 3045 3045 3045 3045 3045 3045
R-squared 0.659 0.501 0.716 0.536 0.641 0.296
Local populationjgog v v v v v v
Refugee populationigog v v v v v v
Equivalent male outcome v v v
Populationcenusyear v v v v v v
Gender ratiocenusyear v v v
Prefecture FEs v v v v v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the percentage of women in a given municipality who are economically inactive (1),
employed (2), and unemployed and seeking employment. The two panels of the table show results in
two census waves conducted in 1991 and 2001. Treatment variable (Historical gender ratio) captures
the share of women in total population in a given municipality after the refugee inflow, as reported
in 1928 census. Controls include percentage of men in equivalent employment status category (in
odd columns), size of refugee and local population in 1928, size of total population and gender ratio
in census year, as well as prefecture fixed effects.
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Table A14. Labor market outcomes among women, 1951 — Weighted by population
in census year

(1) @2 6

Inactive Employed

Hist. gender ratio 0.878** -0.805**

(0.356)  (0.331)
Observations 139 139
R-squared 0.303 0.255
Local population;gog v v v v
Refugee populationgog v v v v
Populationcenusyear v v v v
Equivalent male outcome v v
Gender ratiocenusyear v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the percentage of women in a given province who are economically inactive, and
the percentage of employed women. Treatment variable (Historical gender ratio) captures the share
of women in total population in a given municipality after the refugee inflow, as reported in 1928
census. Controls include percentage of men in equivalent employment status category, size of refugee
and local population in 1928, size of total population and gender ratio in census year, as well as
prefecture fixed effects.

Table A15. Marital status among women

(1) (2 ®3) (4) (5) (6)
% Married women % Divorced women % Single women
Census year: 1991

Hist. gender ratio 0.00975 0.0691** -0.00156 -0.00253  -0.0761***  -0.160***
(0.00821)  (0.0277)  (0.00439)  (0.00498) (0.0183) (0.0390)
Observations 2751 2751 2751 2751 2751 2751
R-squared 0.954 0.685 0.896 0.881 0.845 0.433
Census year: 2001
Hist. gender ratio 0.000568  0.0524** -0.0108 -0.00844 -0.0379** -0.110***
(0.00940)  (0.0211)  (0.00715) (0.0104) (0.0170) (0.0241)
R-squared 0.940 0.715 0.833 0.791 0.797 0.438
Local populationiga2g v v v v v v
Refugee populationjgag v v v v v v
Equivalent male outcome v v v
Populationcenusyear v v v v v v
Gender ratiocenusyear v v v
Prefecture FEs v v v v v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.

OLS regression of the percentage of women in a given municipality in the indicated marital status
category. The two panels of the table show results in two census waves conducted in 1991 and 2001.
Treatment variable (Historical gender ratio) captures the share of women in total population in a
given municipality after the refugee inflow, as reported in 1928 census. Controls include percentage
of men in equivalent marital status category (in odd columns), size of refugee and local population
in 1928, size of total population and gender ratio in census year, as well as prefecture fixed effects.
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Table A16. Fertility Weighted by population in census year

1 2 3) 4 () (6) (M
% Women with:
0 1 2 3 4+ Average % of girls
children child children children children per woman in 0-9 yr olds
Census year: 1991
Hist. gender ratio hratio -0.0690**  -0.00353  -0.0449  0.0629***  0.0971***  0.00571***
(0.0306)  (0.0161)  (0.0283)  (0.0238)  (0.0363)  (0.00195)
Observations 2751 2751 2751 2751 2751 2751
R-squared 0.664 0.691 0.492 0.647 0.449 0.630
Census year: 2001
Hist. gender ratio -0.0991***  -0.0122 0.0157 0.0525***  0.0430***  0.00375***
(0.0258) (0.0180)  (0.0204) (0.0164) (0.0143) (0.00101)
Observations 3045 3045 3045 3045 3045 3045
R-squared 0.684 0.697 0.542 0.643 0.467 0.663
Refugee population 1928 v v v v v v v
Local population 1928 v v v v v v v
Population in census year v v v v v v v
Gender ratio in census year v v v v v v v
Prefecture fixed effects v v v v v v v

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01; Robust standard errors in parentheses.
OLS regressions of fertility outcomes at the municipal level. Columns 1-5 report the percentage
of women aged 9 and above with the indicated number of children; column 6 reports the average
number of children per woman; and column 7 reports the share of girls among children below 10 years
old. The two panels present results for the 1991 and 2001 census waves. The treatment variable,
Historical gender ratio, captures the share of women in the total population of a given municipality
after the refugee inflow, as reported in the 1928 census, expressed in percentage points. Controls
include the size of the refugee and local populations in 1928, total population and gender ratio in
the census year, and prefecture fixed effects.
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A6 Additonal Results

Table A17. Labor market outcomes among women, 1951 — mechanism

(1) (2) (3) (4)

Inactive Employed
Hist. gender ratio -0.909  1.239 0.872  -1.196
(0.856) (1.338) (0.871) (1.424)
Hist. gender ratio x % Market ref. women  5.086** -4.794*
(2.423) (2.495)
Hist. gender ratio x % Married ref. women -4.094 4.010
(7.148) (7.482)
Observations 139 139 139 139
R-squared 0.155 0.175 0.132 0.159

Standard errors in parentheses
*p<0.10, ** p < 0.05, *** p < 0.01
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A7 Age-at-Marriage

Marriage certificates by year Marriage certificates by year: Christians vs Jews
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Figure A3. Number of weddings in Thessaloniki by: a) year; and b) group and year.
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Figure A4. Event study of bride age and age gap between bridge and groom, comparing
local Christians and Jews.

Note: The figure reports event-study coefficients comparing local Christian and Jewish marriages.
Outcomes are measured by year and refer either to: (a) the bride’s age at marriage, or (b) the age
gap between bride and groom. Coefficients indicate the difference between local Christians and Jews
in the corresponding year
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A8 Dowry values

Log Nominal (left) and Log Real (right) Dowry — Annual Means
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Figure A5. Evolution of monetary of dowries, Thessaloniki, 1918-1941, logged values.
Source: Data collected by the authors.
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A Theoretical model

We develop a partial equilibrium model of a marriage market in which women invest
in two traits: traditional femininity — which we refer to as femininity throughout for
brevity — and labour market ability. For simplicity, we assume that men value only
femininity when selecting a partner, and that married women do not participate in the
labour market. The first assumption is an extreme case of a more general setting in
which men value both traits but place substantially greater weight on femininity. The
second implies that labour market ability serves purely as a hedge against remaining
unmarried. Both assumptions are grounded in the historical context we study, in
which employment among married women was rare, wages were low, and participation
in the labour market was at times outright prohibited by institutional and legal
constraints. We study how optimal investment in each trait responds to changes in
the gender ratio and in the composition of the female population in the marriage

market.

Al Environment

The population consists of two types of women. A share (1 — \), with A € [0, 1), are
local women and a share A\ are refugee women. Each woman is characterised by a
type 6; € {0,, 0z} with 6, > 6, > 0. Local women have type 0, and refugee women
have type 0. The type parameter governs productivity in femininity signalling:
stigmatisation of refugee women in the host society means that for the same
investment level, a refugee woman produces a weaker effective signal than a local
woman. The parameter 0, < 6, captures this disadvantage in reduced form, without
specifying whether it arises from social discrimination, cultural distance, or any
other mechanism.

The relative availability of men in the marriage market — the gender ratio — is
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denoted m € (0,1]. A reduction in m reflects a tightening of the marriage market
from the perspective of women. The marriage surplus is a fixed V > 0. If a woman
does not marry she participates in the labour market and earns w - a;, where w > 0
is an exogenously fixed wage return to labour market ability a; > 0. We assume
V > w - a; for all feasible a;, so marriage is strictly preferred to the outside option at
any investment level.

We derive a partial equilibrium: we close the marriage market but treat the
labour market wage w and the marriage surplus V as exogenous parameters,

without modelling feedbacks to other markets.

A2 Investments, Costs, and Payoffs

Prior to the marriage market, each woman simultaneously chooses femininity
investment ¢; > 0 and labour market investment a; > 0. The joint cost function is
additively separable: (¢, a;) = £°(¢;) + k%(a;), where each component satisfies:

ke >0, k..>0, ki>0 k2 >0.

cc a aa

Costs are strictly increasing and strictly convex in each argument, ensuring interior
optima exist. Separability implies k., = 0: the marginal cost of femininity investment
is independent of labour market investment and vice versa.

A woman marries with probability p; and remains unmarried with probability

1 — pi. Her expected utility is:

U=p-V+ A-—p)w-a — k(o a), (3)
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which can be rewritten as:

U = pi-(V—-wag) + wa — k(g,aq). (4)

Thus the two investments act as strategic substitutes through the marriage

probability.

A3 Marriage Probability

A woman’s effective femininity signal is s; = 6; - ¢;. Her marriage probability depends

on the gender ratio and her standing relative to other women in the market:

pi = m'G(QiCi—g), (5)

where S is the average effective signal in the market and G : R — (0,1) maps
relative standing into marriage probability. The gender ratio m scales the overall
marriage rate. The function G captures the competitive dimension of the marriage
market: what matters for marriage prospects is not absolute femininity investment
but performance relative to the field, 6;¢; — S.

We impose the following structural assumption on G.

Assumption 1 (Convexity of marriage probability). G is strictly increasing and

strictly convexr: G' > 0 and G" > 0 everywhere.

The convexity of GG is motivated by the nature of signaling an imperfectly
observed quality—sexual propriety, piety, and domestic virtue being the natural
interpretations in our setting. The idea is that (in a difference to a perfectly
observable quality), returns do not increase concavely with the level. As evidence of
conformity accumulates, beliefs about the underlying trait become stronger and

more informative, increasing the marginal reputational value of additional
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conformity. Equivalently, deviations become increasingly costly at higher levels of
accumulated compliance. Intuitively, a woman who engages in premarital sex has
more to lose reputationally if she was previously regarded as impeccably virtuous

than if her reputation was already viewed with suspicion.

A4 Equilibrium

Each woman acts as a price taker with respect to the market average signal S: she
treats it as a parameter outside her control when optimising. Maximising (4) subject

to (5), taking S as given, yields the first-order conditions:

m-G (bici—S) -6 - (V —wa;) = ki(ar), (6)

(1-m-Glici—9)) w = ki a). (7)

setting equal the marginal benefit of investment in respective traits with its marginal
costs.

The second-order conditions are satisfied when x¢, is sufficiently large relative to
G", ensuring the Hessian of —U; is positive definite. In particular, we assume that

the following inequalities hold at every interior solution:

ke, > m-G' (0 —S) - 67 - (V — way) (SOC-1)
Kkl > (m- G (0iei— ) - 6; - w)? (SOC-2)
An equilibrium is a quintuple (ct,a*,ch,a%, S*) that solves the following system
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simultaneously:

m-G(0,c,—8) -0, (V—wa,) = K(cy), (1)
(1—m-G(b,e,—8))-w = r%ay). (11)

m- G (Oncn—5) 0 (V — wan) = kilex). (1)
(1—m-Glncn—9)) w = r(an), (Iv)

S = (1=N0b,c, + A0pchp. (V)

Equations (I)—(II) are the optimality conditions for local women, (III)-(IV) for
refugee women, and (V) is the market consistency condition. This is the fully
general equilibrium, which nests as a special case the symmetric setting in which all
women are of the same type (A = 0). In that case (III)—-(IV) are vacuous, (V)
reduces to S = 6,c,, and substituting into (I)-(II) gives gap ,c, — S = 0

throughout: the system collapses to two equations in two unknowns (¢, a;).

Existence and uniqueness. Existence of an equilibrium follows from standard
fixed-point arguments. Define the mapping T(S) = (1 — \) 0, c:(S) + X0 ci(S),
where ¢}(S) denotes optimal femininity investment for type i taking S as given. An
equilibrium is a fixed point S* = T(S*). Continuity of 7 follows from the implicit
function theorem under the second-order conditions, and 7" maps a compact interval
into itself under mild growth conditions on x; Brouwer’s theorem then guarantees

existence. We additionally assume the equilibrium is unique, which requires 7" to be

a contraction:
Assumption 2 (Uniqueness). |T"(S)| < 1 for all S.

Assumption 2 holds when &¢. is sufficiently large relative to G”, so that

individual investment responses to S are dampened rather than amplified.
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Importantly, it is consistent with Assumption 1 and with all conditions stated
below: for any G” satisfying the requirements of the model, one can always choose
k.. large enough to satisfy both the second-order conditions and Assumption 2

simultaneously.

A5 Baseline: No Shocks

We begin with the baseline case in which no external shocks have occurred: no refugee
women are present (A = 0) and the gender ratio is at its undisturbed level mg. This
is Scenario 1.

All women are local and symmetric. The consistency condition (V) reduces to S =

0. ¢, pinning the gap 0, ¢, — S = 0 in any equilibrium regardless of the investment

level. The equilibrium system collapses to:

mo-G'(0)-0, - (V —wa,) = k(c), (8)

(1 —mq-G(0))-w = rg(as), (9)

which jointly determine the unique baseline equilibrium (c,(1),a.(1)). Only G'(0)

and G(0) appear: the shape of G away from zero is irrelevant in the symmetric case.

A6 Male Mortality Shock

Consider now the case in which an external shock — such as armed conflict —
generates excess male mortality. This reduces the gender ratio from mg to m; < my,
while leaving the composition of the female population intact: all women remain
local (A = 0). This is Scenario 2.

The equilibrium system takes the same form as (8)—(9) with m; replacing my.
The gap remains zero throughout: since all women are symmetric, the consistency

condition continues to pin S = 6, ¢, and the shape of G away from zero plays no
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role.

Result 3 (Male mortality reduces femininity investment). In the symmetric
equilibrium (A = 0), a reduction in the gender ratio from mg to m; < myg reduces

femininity investment and raises labour market investment:

c(2) < ¢ (1) and  a,(2) > a,(1).

Proof. Define F} = m-G'(0)-0,-(V—wa,)—ki(c,) and Fy = (1—m-G(0))-w—~r%(a,).

The equilibrium satisfies (F7, F3) = (0,0). Differentiating with respect to m:

or
om

0F;

= G/(O) . QL . (V — U}CEL) > 0, %

= —-G0)-w < 0.

A fall in m shifts F; down — fewer available men reduce the expected prize from
raising marriage probability, lowering the marginal benefit of femininity — and shifts
F5 up — fewer men increase the probability of remaining unmarried, raising the
marginal benefit of labour market investment. By the implicit function theorem,
given negative definiteness of the Jacobian of (Fy, F») with respect to (c,,a;) from
the second-order conditions, dc} /dm > 0 and da} /dm < 0, giving ¢,(2) < ¢,(1) and
a,(2) > a,(1).

Note that G” plays no role: the gap is zero throughout and only G’(0) and G(0)

appear. The result holds for any shape of G. O

The intuition is direct. When fewer men are available, the expected prize from
marriage falls uniformly for every woman. Since all women are identical, nobody
gains a relative advantage: the only effect is a symmetric reduction in the return to
femininity investment. At the same time the probability of ending up in the labour

market rises, increasing the return to labour market ability.
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A7 Refugee Arrival

Consider finally the case in which the gender ratio decreases not through male
mortality but through a supply-side shift in the female population: the arrival of
refugee women. For comparability we assume the resulting gender ratio equals that
of Scenario 2, m = m;. Unlike Scenario 2, however, the composition of the female
population has changed: a share A > 0 of women are now refugee women with type
0r < 0,. This is Scenario 3.

The full five-equation system (I)-(V) now applies, with S* jointly determined with
individual investment levels. We proceed in three steps: we first establish the type
ordering within Scenario 3, then analyse how local women’s investment compares to

the baselines, and finally establish the welfare implications for local women.

Type Ordering Within Scenario 3

Result 4 (Local women invest more than refugee women). In the equilibrium of
Scenario 3, local women invest strictly more in femininity and strictly less in labour

market ability than refugee women:

c.(3) > cx(3) and  ay(3) < ax(3).

Proof. Both types face the same equilibrium values m; and S*(3). Consider any

common investment level (¢, a). The marginal benefit of femininity is:

my - G'(0,¢c— S*(3)) -6, - (V —wa) for local women,

my - G'(0pc— S5*(3)) - - (V —wa) for refugee women.

Since 0, > 6, the local woman’s marginal benefit exceeds the refugee woman’s
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through two strictly reinforcing channels: (i) 6, > 6, as a direct multiplier; and
(ii) 6, ¢ > Orc implies the gap (0, c — S*(3)) > (fnc — S*(3)), so by G" > 0,
G'(0,c— S*(3)) > G'(frc — S*(3)). Since both types face the same cost function
k(c,a), local women’s marginal benefit strictly exceeds refugee women’s marginal
benefit at any common investment level while marginal costs are identical. Hence in
equilibrium ¢,(3) > cx(3). The result a,(3) < ax(3) follows immediately since
c.(3) > cx(3) implies a higher marriage probability for local women, reducing their

marginal return to labour market investment in (7) relative to refugee women. ]

Local Women’s Investment Response

We now compare local women’s equilibrium investment in Scenario 3 to the baseline
Scenario 1. Two forces pull in opposite directions relative to Scenario 1. The first
is the reduction in the gender ratio from mg to my. As established in Result 3, this
force in isolation reduces femininity investment uniformly. The second is the change
in market composition. Refugee women produce weaker effective signals than local
women at any investment level (f, < 6,) and by Result 4 invest less (cx(3) < ¢.(3)).
Their arrival therefore pulls down the market average S*, widening the gap between
local women and the field, and thus increasing the marginal return to femininity
investment (by G” > 0). This composition effect pushes femininity investment up.
Whether local women increase or decrease femininity investment in Scenario 3
relative to Scenario 1 thus depends on which force dominates. Intuitively, for a
sufficiently large advantage gap (0, — 0) (or sufficiently large share of refugees \),

the composition effect prevails. We formalise this as follows.

Result 5 (Refugee arrival raises local femininity investment). Under condition

my - G (0 cr(3) = §7(3)) - (V —war(3)) > mo-G'(0)- (V —wa(1)),  (10)
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local women invest strictly more in femininity and strictly less in labour market ability

in Scenario 3 than in Scenario 1:

c(3) > ¢ (1) and  ay(3) < ay(1).

Proof. By Result 4 and the consistency condition (V):

0,c.(3) —S*(3) = A0, c.(3) —0rca(3)] > 0,

since 0, > 05 and c¢,(3) > cx(3). From condition (10), multiplying both sides by

0, > 0:

my - G'(0,¢.(3) = S*(3)) -0, - (V—wa,(3)) > mo-G'(0)-0,-(V—wa,(l)).

The left-hand side equals k%(c.(3)) by FOC (I), and the right-hand side equals

kS(e, (1)) by FOC (8), where separability ensures ¢ depends only on ¢. Therefore:

re(cn(3)) > reen(1)).

Since k¢, > 0, k¢ is strictly increasing in ¢, giving ¢, (3) > ¢, (1).

For labour market investment: ¢, (3) > c,(1) and S*(3) < S*(1) together imply,
under condition (10), that the marriage probability of local women is strictly higher
in Scenario 3 than Scenario 1. By FOC (7), a higher marriage probability reduces

the marginal return to labour market investment, giving a,(3) < a,(1). O

Refugee Women Relative to the Baseline

Result 6 (Refugee women invest less than any baseline). Refugee women in

Scenario 3 invest strictly less in femininity and strictly more in labour market
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ability than local women in both Scenario 1 and Scenario 2:

cr(3) < c.(2) < ¢, (1), ar(3) > a,(2) > a,(1).

Proof. We have ¢,(2) < ¢,(1) from Result 3. It remains to show cx(3) < ¢,(2).
We first establish that the gap for refugee women in Scenario 3 is strictly negative.

From (V) and Result 4:

0rcr(3) —S*(3) = Orca(3) — (1 —=N)0,c.(3) — A0y cr(3)

= (1=X)[0rca(3) =0, c.(3)] < 0,

where the inequality is strict because 0, < 6, and cx(3) < ¢.(3) by Result 4, and
A< 1.

Now compare marginal benefits at any common (¢, a). Local women in Scenario 2
face mq, type 0., and gap zero. Refugee women in Scenario 3 face mq, type 6, < 0.,
and a strictly negative gap. Two effects strictly reduce the refugee woman’s marginal
benefit below the local woman’s without any parametric restriction: (i) 0 < 6, as
a direct multiplier; and (i) the negative gap implies G’(,c — S*(3)) < G’(0) by
G” > 0. Since marginal costs are identical, cx(3) < ¢,(2). The result cz(3) < ¢,(1)
follows a fortiori since local women in Scenario 1 face mg > m; in addition. The
labour market orderings follow from lower marriage probabilities for refugee women,

raising the marginal return to a in (7). O
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A8 Summary of Results

The four results together deliver the following strict orderings across all scenarios:

cr(3) < c(2) < e (1) < ¢.(3), (11)

ar(3) > ay(2) > a,(l) > a,(3). (12)

Orderings (11) and (12) are exact mirrors of each other: every force that raises
femininity investment lowers labour market investment by the same ranking. Three
of the four inequalities in (11) hold without parametric restrictions for any G satisfying

G’ > 0 and G” > 0. The central inequality ¢, (3) > ¢, (1) requires condition (10).

A9 Welfare

We compare the equilibrium utility of local women across Scenarios 2 and 3, both of
which feature the same gender ratio m;. The question is whether local women are
better off when the tightening of the marriage market is accompanied by the arrival

of stigmatised refugee women.

Result 7 (Local women are better off under refugee arrival). Under Assumptions 1
and 2, local women attain strictly higher equilibrium wutility in Scenario 3 than in

Scenario 2:

U.(3) > U,(2).

Proof. Let V,(X) denote the maximised utility of a local woman in an equilibrium
with refugee share A € [0,1) and gender ratio m;. Scenario 2 corresponds to A = 0
and Scenario 3 to A > 0; we show V/, is strictly increasing in .

Since each woman is a price taker, A\ affects V, only through the equilibrium
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market average S*()\). By the envelope theorem:

dvy, ou, dS*

d 05 dr

optimum

The first factor is:

ou,
oS

= —ml-G'(é’LcL—S*)-(V—waL) < 0,

since G' > 0 and V > wa,.
For the second factor, differentiate the fixed-point equation S* = T'(S*(\), \) with

respect to A:
* * Q* dg*
= <0RCR_0LCL)+T/(S ) dA 9

dsS*
X

where T'(5*) = (1 — \) 0, dct /dS* + A0y dct,/dS*. Solving:

ds*  bpcy,—0,c

d\  1-T'(S*) "

The numerator is strictly negative by Result 4: ¢; > ¢}, and 6, > 0. The denominator
is strictly positive: by Assumption 2. Therefore dS*/d\ < 0: the market average
signal is strictly decreasing in the refugee share.

Combining;:
D NN

Local women’s equilibrium utility is strictly increasing in A for all A € [0,1). Since

Scenario 3 has A > 0 and Scenario 2 has A = 0, it follows that U,(3) > U,(2). O

The result requires no additional parametric assumption beyond those already
maintained. The mechanism is transparent: refugee arrival depresses the market

average signal S* — this follows from the uniqueness condition alone, via the
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contraction argument — which raises local women’s marriage probability at any
investment level, thus raising their utility. The welfare gain is therefore a direct
consequence of the competitive advantage generated by refugee stigmatisation, and
arises prior to and independently of the investment response documented in

Result 5.
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