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Abstract
This study examines the strategies employed by elite families to maintain their sociopolitical sta-
tus, with a particular focus on resource allocation among offspring. Based on the royal geneal-
ogies of Joseon Dynasty (Seonwonrok jokbo), which span from the late Goryeo (late thirteenth
century) to the early Joseon (mid-sixteenth century) periods, the study uses logit regression
analysis to identify patterns of inheritance. The findings indicate that birth order palyed a signif-
icant role in resource distribution, with eldest sons disproportionately occupying elite bureau-
cratic positions. Challenging the assumption of egalitarian inheritance prior to widespread
Confucian norms, this study argues that the early Joseon royal family had already embraced pri-
mogeniture-like practices, predating Korea’s broader societal shift toward patrilineal inheritance
in centuries that followed.
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Introduction
The allocation of family resources among offspring has long been a central theme in family his-
tory and the social sciences. Much of the related research focuses on the various strategies elite
families have employed to preserve their social and economic dominance across generations. One
particularly prominent strategy is the prioritization of birth order - especially favoring firstborn
sons through practices such as primogeniture. By concentrating inherited wealth and privileges
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in the hands of the eldest heir, elite families could prevent the fragmentation of their assets and
protect their collective social standing. These strategies also contributed to political stability, as
dynastic continuity often aligned with state capacity and efforts at centralization. However, this
arrangement led to a diminishing of “inherited privilege” for younger siblings and collateral rel-
atives, compelling them to seek alternative routes—such as entering state service or forging
advantageous marriages—to secure their positions within the elite.1

Primogeniture was one of salient phenomena in pre-modern societies, including historic Austria,
Western Europe, the Muslim and Japanese societies.2 In medieval Europe, inheritance practices var-
ied considerably, but primogeniture—the system in which the eldest son inherits most or all of the
family’s property—gained prominence mainly from the late medieval period onward. This system
aimed to prevent the fragmentation of estates and preserve dynastic continuity, a goal strongly sup-
ported by the Catholic Church. High-ranking noble families, such as the Capetian dynasty and lead-
ing houses of the Holy Roman Empire, exemplified this trend. However, these cases were exceptions
rather than the rule among the broader nobility.With the rise of industrialization, inheritance customs
adapted to new economic realities, shifting from land-based assets to capital and industrial holdings,
and encouraging more flexible divisions of property among heirs.3

In East Asia, Japan represented a distinct case of rigorous primogeniture within its stem-family
structure, emphasizing inheritance by the eldest son to ensure familial unity and continuity across
generations.4 In contrast, China historically practiced a more equitable distribution of property
among sons. During the Ming (1368–1644) and Qing (1644–1912) dynasties, the eldest son
held important symbolic and ritual responsibilities, particularly in conducting ancestral rites.
To support these obligations, he was granted only modest additional resources, rather than sig-
nificant economic privileges. This arrangement, well-documented in contemporary legal codes
and genealogical records, illustrates the careful balance between Confucian ideals and pragmatic
family management.5

During the Goryeo (918–1392) and early Joseon (1392–1910) periods, Korea’s inheritance
customs were comparatively egalitarian, with property distributed evenly among all offspring,
including daughters.6 This rule of equal sharing has drawn significant attention from social sci-
ence researchers, particularly those interested in comparing the steady-state distribution of
income under primogeniture with that of equal division.7 While primogeniture is often associated
with heightened income inequality, the “compensatory reinforcement” explanation suggests that
unequal bequests can serve to support children with differing economic abilities.8 Adam Smith
emphasized the economies of scale in landholding to argue that primogeniture was “introduced
to preserve a certain lineal succession.”9 Chu’s (1991) lineal model similarly frames dynasties as
entities whose members behave in ways that minimize the probability of lineal or dynastic extinc-
tion.10 Within this framework, bequests are directed to the child most capable of carrying on the
family line and/or family business.11Consequently, the dynasty model underscores how such
practices reinforced restricted social mobility across generations.

We find that the dynasty model aligns closely with Confucian patrilineal norms, which became
firmly established in Korea by the sixteenth and seventeenth centuries, bringing its inheritance
practices into closer conformity with those of imperial China.12 From the sixteenth century
onward, Korean customs increasingly reflected Confucian patrilineal ideals, mirroring contempo-
rary Chinese practices. This evolution underscores the adaptability of inheritance systems to shift-
ing ideological, cultural, and socio-political contexts. Notably, our analysis shows that even
before the sixteenth century, members of the royal family adhered to a hierarchical structure
that favored the eldest son in the distribution of titles, material resources, and governmental
appointments.13 This suggests that the prioritization of sons in Korea—often associated with later
societal transformations—had already taken root within the Joseon royal family during the late
thirteenth to mid-sixteenth centuries. Furthermore, we examine the strategies employed by royal
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family members without direct claims to the throne to preserve their “dynastic privilege.”As their
fortunes waned, many pursued alternative avenues of influence, such as success in the civil ser-
vice examinations (gwageo) or strategically arranged marriages that secured alliances with other
powerful families.14

After outlining a simple dynasty model, this study turns to empirical evidence of favoring the
eldest son in families with a high likelihood of perpetuating the family line. The comprehensive data-
set is drawn from the genealogical records of its founders (Seonwonrok jokbo) that extends back
from the late thirteenth century of the Goryeo period through to the sixteenth century. This extensive
dataset enables a rigorous analysis of the systematic advantages conferred upon eldest sons in the
royal family. With a high likelihood of perpetuating the family line. By incorporating information
on paternal and maternal lineage, as well as the hierarchical ranks of fathers, grandfathers, and
fathers-in-law, this study employs logit regression to quantify the “firstborn advantage.” The results
show that the royal family deliberately concentrated resources on eldest sons, leveraging their posi-
tions within the bureaucratic and political hierarchy to reinforce elite dominance, even while egali-
tarian inheritance norms persisted in broader society.

Placing these findings in comparative perspective, the study juxtaposes European models of
primogeniture with Confucian-based inheritance practices in East Asia. It demonstrates how
Confucian ideals, combined with dynastic strategies, sustained elite continuity in medieval
Joseon Korea, even as the privileges of royal lineage declined for those outside the direct line
of succession. In doing so, the study contributes to a more nuanced understanding of the relation-
ship between birth order and the reproduction of elite status.

Background
In this section, we elucidate the historical significance of marriage during the Joseon dynasty and
provide background on the historical records used for data generation.

Dynastic Transition and Institutionalization of the Royal Family
In 1392, Yi Seong-gye, coronated as King Taejo, founded the Joseon dynasty (1392–1910) after
denouncing the inefficiency and corruption of the Goryeo court. It was not a mere regime change
but also represented a profound restructuring of Korea’s elite power dynamics. Aristocratic fam-
ilies who had prospered under Goryeo realigned their interests with the Neo-Confucian state. This
strategic alignment allowed aristocratic families to preserve their privileges while endorsing
Joseon’s centralizing reforms.15

The transition to the Joseon dynasty was a pivotal moment that fundamentally redefined its
political and social order. In its early years, Joseon inherited and retained elements of
Goryeo’s egalitarian inheritance practices, in which resources were distributed relatively equally
among all offspring, including daughters.16 These practices prioritized familial cohesion and col-
lective welfare, reflecting the sociopolitical ethos of the preceding dynasty. However, these norms
increasingly conflicted with Neo-Confucian ideals, which emphasized patrilineal succession and
the concentration of resources in the firstborn son to ensure the stability of the family lineage and
the state. This juxtaposition highlights the transitional nature of early Joseon, where long-
standing egalitarian norms gradually gave way to hierarchical inheritance systems.17

Genealogical Records and Marriage Networks as Pillars of Authority
King Taejo prioritized the organization of a comprehensive royal family to secure political sta-
bility and social order in the newly founded dynasty. The royal genealogy, initially organized
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under King Taejo, laid the foundation for future compilations, such as the Seonwonrok,
Donnyeongbocheop, and Seonwongyebogiryak. These records became central to the political
and social framework of the Joseon dynasty. Over the following decades, these genealogical prac-
tices continued to evolve, with the reign of King Seongjong (1469–1494) marking a critical
period in the formalization of this process.18

By 1495, Joseon had transitioned from a formative state of instability to a consolidated gov-
ernance structure. Genealogical records from this period offer valuable insights into the dynasty’s
transitional dynamics, highlighting the gradual shift from egalitarian inheritance practices to hier-
archical principles that paralleled the primogeniture policies of medieval Europe and Confucian
East Asia. This transition, however, was neither abrupt nor uniform; it was a negotiated process
that blended inherited norms with new ideological imperatives. The yangban emerged as a dis-
tinct social group within the hierarchical structure of the Joseon Dynasty. Although Joseon soci-
ety broadly classified individuals into two main categories—cheonmin (賤民), who performed
menial tasks, and yangin (良人), who were free commoners eligible to pay taxes and participate
in civil examinations—the expansive size and ambiguous definition of the yangin class allowed
for further social differentiation.19 Within this framework, the yangban established themselves as
an elite subgroup, distinguished not by hereditary caste but by cultural prestige, scholarly
achievements, and their direct connection to government service. Achieving yangban status
required successfully passing the state-administered gwageo examinations, securing official gov-
ernment positions, and embodying the Confucian ideals and social norms of the scholarly-official
class. High scorers in these examinations secured prominent bureaucratic roles, substantial eco-
nomic benefits, and elevated social standing, thereby reinforcing their identification and reputa-
tion as yangban within Joseon society.20

Marriage alliances complemented the role of genealogical records, serving as a mechanism to
integrate Korea’s most influential yangban families into the royal framework. These unions
simultaneously enhanced the monarchy’s legitimacy and offered elevated status and privileges
to allied families. The muneum privilege, which allowed descendants of such families to bypass
competitive civil service examinations, further entrenched the integration of these elite networks
into the state apparatus. By institutionalizing these practices, Joseon created a stable governance
system that balanced centralized authority with the preservation of aristocratic influence.21

The Role of Confucian Values in Structuring Governance and Inheritance
The gradual adoption of Neo-Confucian principles in Joseon governance is most evident in its
transition toward primogeniture ( jangja). In its early years, this system was not universally
applied; instead, the dynasty reflected remnants of Goryeo’s egalitarian practices. However, by
the mid-sixteenth century, primogeniture became entrenched as a cornerstone of Joseon’s gover-
nance model, aligning with broader efforts to harmonize state administration with Confucian ide-
als of filial piety and lineage continuity. The firstborn son was increasingly prioritized in the
allocation of wealth, titles, and responsibilities, ensuring the consolidation of resources and the
stability of the family and state.22

Joseon’s genealogical records provide compelling evidence of the monarchy’s transitional sta-
tus in the global context of inheritance systems. These records illustrate the shift from Goryeo’s
egalitarian norms to hierarchical principles that mirrored developments in medieval Europe as
well as Ming and Qing China. In Europe, primogeniture served as a mechanism to preserve
estates and consolidate aristocratic power, while in China, it reinforced patrilineal succession
and ritual obligations. Joseon’s approach integrated these broader trends with local practices,
such as strategic marriage alliances and the codification of royal lineage, creating a governance
system that blended ideological conformity with practical governance needs. Through these
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genealogical and institutional innovations, Joseon effectively navigated its transitional period,
ensuring the dynasty’s resilience and longevity. By the mid-sixteenth century, primogeniture
had become firmly established as a defining feature of the royal family’s governance, reflecting
a broader regional pattern of elite consolidation and hierarchical resource allocation.23

Data
In this section, we describe the data sources, structure, and statistical properties of the variables
used in the analysis. The dataset consists of marriage and lineage information from four royal
clans of the early Joseon period. We first explain why certain families in the dataset warrant par-
ticular scholarly attention, highlighting their characteristics through summary statistics. We then
detail the process of converting textual genealogical records into numerical data, thereby enabling
a clearer interpretation of the statistical results within their historical context.

Historical Records: Seonwongyebogiryak (璿源系譜紀略) and Donnyungpuchep
(敦寧譜牒)
The selected clans are well-known for their privilege and legacy, as evidenced by their notable
achievements in producing government officials, particularly those who have passed the
Gwageo exams. During the Joseon Dynasty, entry into officialdom for yangin (commoners)
was primarily facilitated through three institutionalized channels: the civil service examination
system known as gwageo (科擧), the hereditary protection privilege termed muneum (門蔭),
and the recommendation-based appointment system, cheongeo (薦擧). Among these pathways,
the gwageo emerged as the dominant method, lauded by contemporaries for its perceived fairness
and efficiency. Importantly, the gwageo’s meritocratic character closely aligned with royal inter-
ests, enabling monarchs to consolidate political authority and mitigate the influence of entrenched
bureaucratic elites by periodically refreshing the composition of government offices. Thus, the
gwageo served as a mechanism for disseminating Confucian administrative ideals by recruiting
capable new officials. Significantly, even individuals born into elite families were compelled to
validate their abilities through the gwageo to advance within the bureaucratic hierarchy.24

We compiled a list of historical figures who married into the royal family, drawing from two
documents that detail their family relationships and the official positions held by their relatives.
Figure 1 shows images of these documents.

Shown in the left half of Figure 1, the Seonwongyebogiryak is a genealogy of the royal family
during the Joseon dynasty. The term Seonwon (璿源) means “the fundamental source of beautiful
jade” (玉), symbolizing the royal lineage. Seonwongyebogiryak became the most prominent royal
genealogy and was continuously updated to reflect the expanding network of the royal family.
During King Seongjong’s reign (1469–1494), it was significantly expanded and formalized,
incorporating not only direct descendants but also collateral relatives and marriage alliances
with influential yangban families. It had been published since 1681 and was renewed during
the seventh year of King Sukjong’s reign. In the following centuries, it was revised over a hun-
dred times until 1933. Although other royal family genealogies have been compiled since the
Goryeo period, the exact forms of these genealogies are not well-documented.25

Depicted in the right half of Figure 1 is a historical document known as Donnyungpuchep.
Unlike the Seonwongyebogiryak, the Donnyungpuchep contains relatives who were not part of
the Jongchinbu. Donnyungpuchep was a genealogical record specifically focused on the collat-
eral branches and maternal relatives of the Joseon royal family. It complemented the more com-
prehensive Seonwonrok by detailing the relationships between the royal family and external
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families, particularly through marriage alliances. The Donnyeongbocheop emphasized the roles
of royal in-laws and collateral members in supporting the monarchy, showcasing the importance
of external alliances in maintaining political and social stability. Regularly updated, it served as a
critical tool for managing the royal network and integrating influential families into the state’s
governance framework.26

The royal genealogical records played a vital role in maintaining political stability by provid-
ing a clear framework for succession and reinforcing the legitimacy of the reigning monarch.
They also institutionalized Confucian ideals, emphasizing patrilineal succession, hierarchical
order, and the integration of collateral royals and maternal relatives into the broader political sys-
tem. By documenting strategic marriage alliances, these records supported the monarchy’s influ-
ence and strengthened its social and political networks.

Descriptive Statistics
The historical records of royal marriage alliances during the Joseon dynasty are documented in
Seonwongyebogiryak and Donnyungpuchep, both of which are official records published by
the government. However, neither of these records is available as a computerized dataset. To
address this, we first undertook the task of digitizing these records.

After compiling the dataset, we manually coded the information of individual figures from the
historical records into numerical values. The data annotation process was carried out by experts
specializing in the history of the Joseon dynasty. This process involved extracting information on
individuals related to the king and queen as recorded in Seonwongyebogiryak and
Donnyungpuchep. In addition to individual details, the data included information about family
members, such as fathers, grandfathers, mothers, grandmothers, spouses, and fathers-in-law.
Furthermore, personal details—including each individual’s birthplace/origin and social

Figure 1. Seonwongyebogiryak (璿源系譜紀略, left) and Donnyungpuchep (敦寧譜牒, right).
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standing—were also incorporated. The resulting dataset compiles information on royal marriages
from 1392 to 1495, encompassing individuals within the royal marriage network.

In this study, the term ego refers to the central figure of analysis within each generational line.
A binary variable called biological link indicates whether the individual is a direct bloodline
descendant or not. Specifically, “1 in blood” refers to individuals who are biological children,
coded as 1, while those connected through adoption or collateral ties are coded as 0. Similarly,
“Gender (1 if Male)” refers to the biological sex of the individual, with 1 indicating male and
0 indicating female. Importantly, women were not permitted to hold official ranks during the
Joseon dynasty. Thus, mothers’ ranks are recorded as zero, and in cases involving daughters,
we use the rank of their husbands (sons-in-law) as a proxy for their family status. In addition,
government ranks follow an eighteen-tier system from the Joseon dynasty and are converted
to a continuous numeric scale ranging from 1 (highest) to 18 (lowest). A value of 0 indicates
that the individual held no official position, rather than missing data. The average rank for
each generation is calculated by summing all individual rank scores within that generation—
including zero scores—and dividing by the total number of individuals.

To analyze how the ruling elite group, including the royal family, allocated resources to main-
tain their power, the collected individuals must be divided and analyzed by generation. Table 1
breaks down the refined data into generational groupings and provides descriptive statistics of the
variables used in the analysis. The total number of individuals used in the analysis is 4,482, with
information collected across nine generations covering the period from the Joseon dynasty’s
founding in 1392 to 1495.

As shown in Table 1, the generation with the most individuals is the sixth generation, while the
first generation has the highest average official rank attainment. The second generation had the
most children, but after that, the number of children declined across generations. A noticeable
increase in the number of observations starts from the fourth generation, and a sharp decline
occurs after the seventh. This pattern is attributed to the characteristics of historical genealogy
records, where earlier generations selectively include prominent ancestors and later generations
often have incomplete documentation.

Table 1 also illustrates the changes before and after implementation of the gwageo civil
examination. The average rank of individuals from the first to fourth generations—prior to the
gwageo—was 1.32, which was higher than the average rank of 1.13 for individuals from the fifth
to ninth generations, after the examination was established. This suggests that individuals from
the first to fourth generations inherited official positions more stably compared to those from
the fifth generation onward, reflecting a shift from lineage-based appointments to a more
meritocratic selection process. In line with this historical shift, we calculated descriptive statistics
separately for pre-gwageo (first to fourth) and post-gwageo (fifth to ninth) generations.

To provide clarity and standardization, Table 1 includes the mean and standard deviation for
all continuous variables, as well as percentages for categorical variables. Minimum and maxi-
mum values were omitted to avoid unnecessary complexity, as the key distributional information
is adequately conveyed through the mean and standard deviation. Also, missing values in the
dataset—such as absent official positions or kinship information—were recoded as zeroes, as
they carry substantive meaning in this context rather than indicating data loss. Furthermore,
the high number of siblings and offspring observed in some cases—up to 22—is historically
accurate and reflects the widespread practice of polygyny and concubinage among elite families
during the Joseon dynasty.

Figure 2 presents generation-level patterns in government rank and family size. Specifically, it
compares the average official rank of parents with that of their children. The figure shows that
parents, on average, attained higher ranks than their children, suggesting a general decline in offi-
cial rank across generations. Additionally, the average number of siblings decreases over
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generations: the mean number of siblings in the parent generation is 8.109, while it drops to 4.871
in the ego generation. These findings reflect broader trends in elite family dynamics over time.
However, it is important to note that this figure is designed to capture macro-level (generational)
trends rather than detailed family-level analysis. Finally, we interpret these patterns in the context
of the historical expansion of government functions during the Joseon dynasty, which likely
increased the number of available positions and may partly explain the observed rank
distributions.

Following the classification system proposed by Hong et al. (2021), government positions
were categorized into three ranks: high, middle, and low. Figure 3 illustrates the proportion of
firstborn sons in government across different generations. From the first to the fourth generation,
firstborn sons accounted for more than 50% of high-ranking officials, reflecting the privileges
conferred by a lineage-based system. During this period, descendants within four generations
of a royal progenitor were eligible for reserved positions in government bureaus, allowing first-
born sons to disproportionately benefit due to their prioritized access to resources, titles, and polit-
ical opportunities. In contrast, their representation in middle and low-level positions was minimal,
highlighting the concentration of privilege within elite ranks.27 Starting from the fifth generation,
the proportion of firstborn sons in high-ranking positions begins to decline, while their represen-
tation in middle- and low-ranking groups increases. This trend reflects a gradual weakening of
lineage-based advantages.

In Figure 3, for each generation, the number outside the parentheses indicates the count of
firstborn sons who fall into each rank group (high, middle, or low), and the number inside the
parentheses shows the proportion of firstborn sons in that group relative to all firstborn sons in
the same generation. These statistics demonstrate that while firstborn sons initially held a strong
advantage in gaining high ranks, this pattern weakens in later generations.

Then, would that mean the firstborn advantage only applied when parents could directly
appoint their sons to high-ranked positions? If we find that a firstborn son has a significantly
higher probability of earning high-ranked positions, even when he must pass through a merito-
cratic appointment system like the gwageo, it will provide notable evidence in support of the first-
born advantage. Our data allow us to detect the firstborn advantage in two different samples: (1)
firstborns within the first four generations directly appointed as high-ranked officials, and (2)
those born into the fifth or later generations who took the gwageo exam.

Figure 2. The Average Flow of Power Between Parents and Their Children.
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Based on the historical background summarized in this section, we present a theoretical and
statistical model in Model section to analyze whether the firstborn’s biological, economic, or
social advantages resulted in a higher probability for firstborn sons in both samples to achieve
high-ranked positions.

Model
In this section, we discuss the theoretical background and regression models related to the first-
born advantage (hereafter: the first-child effect). We review a simple dynastic model to introduce
the first-child effect as a reduced-form outcome of family heads’ optimal decision to minimize the
probability of lineal (dynastic) extinction (or to maximize the probability of perpetuating/keeping
the family line). Later, we will introduce a linear regression model based on the necessary con-
ditions for the family’s optimal resource allocation plan. We will then discuss the expected roles
of the independent variables implied by these conditions.

Theoretical Model
To understand the intergenerational link between young and old, we consider a representative
agent model of families with two overlapping generations. A family’s objective is to maximize
the dynastic utility U (·), which is a function of two generations’ consumption. The dynastic util-
ity function U (·) represents a family’s overall welfare by considering well-being, utility, or value
across two generations. The dynasty model has been widely used in the household economics
literature from Barro and Becker (1988, 1989) to Gayle, Golan, and Soytas (2018) and applied
to model dynastic transfers explaining the persistent income across generations (Loury, 1981)
and transmission of human capital (Laitner, 1982).28 This form is particularly useful to model
different interaction styles across families or cultures while explaining that the utilities of parents
and heirs are dependent on resource distribution between them. With the function’s large degree

Figure 3. Rate of Firstborn Sons in Government Office, by Generation and Rank Attainment.
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of freedom, we can extend it to the utility function of a dynastic (large) family, comprised of mul-
tiple couples and siblings in the premodern era.

We assume that a family aims to maximize dynastic utility, which increases with each gener-
ation’s government office rank attainment. In an economic sense, the total utility level increases
with household consumption, which is in a positive relationship with the level of wealth totaling
all types of stipends such as salary, land, capital gains from estate, and any type of assets includ-
ing servants. With the economic understanding on the official rank, the utility function comprises
the rule of diminishing marginal utility, satisfying necessary conditions for its concavity: the mar-
ginal increase in utility from one additional rank for those who are highly ranked declines.29

Each family consists of a two-period life cycle: the young (or son j= son) and the old (or father
j= father). An individual family maximizes its utility function such as:

U (cson, c father) (1)

where U (·) is the (nonlinear) utility function composed by the young (let us call him “John, Jr.”)
generation’s government rank (cson) along with his father (“John”)’s (cfather). For simplicity, we
make additional assumptions. First, a young son is introduced into the family’s function with his
appointment as a worker with cson. He is considered in the utility function until his own son (John,
Jr.) starts working. Second, we assume that every son’s life is not different from his father’s. For
example, when John was born at t= 1 with his rank cson, his father (John, Jr’s grandfather)’s rank
was denoted by cfather. With this assumption, we simplify a representative family’s U (·) into a
dynastic utility function of U (cson, cfather) at every t. Subsequently, the solutions of the optimal
resource allocation among family members are considered stationary. By the stationarity assump-
tion, every son’s life and his optimal allocation are considered the same from his birth with cson to
the old stage with cfather as to mirror the life cycle of his father without worrying about abrupt
changes in a family structure within the early Joseon dynasty.

A utility maximization problem is subject to a family’s resource constraints. Analyses of
resource constraints have been found extensively in the literature as a principle of microeconom-
ics30 to discuss the roles of resource differences across households in explaining wealth inequality
and social mobility. Such analyses have led to empirical research investigating the statistical sig-
nificance of legacy, bequest, and intangible family assets in determining the socioeconomic status
of families.31 Although most empirical evidence is based on data from a modern society, this
research has utilized large datasets covering information of multi-generations from families
across the socioeconomic spectrum in a pre-modern society.32

What has been neglected so far in the existing literature is modeling how families strategize
their resource allocation plans to achieve their long-term goals. The long-term development of
a family legacy involves actively cultivating and passing down core values, traditions, and tan-
gible assets across generations. This ensures a sense of identity and continuity within the family,
while also adapting to changing times through succession planning and intentional efforts to
involve younger members in the legacy-building process. In the process, a father would deter-
mine what, when, and how to transfer his property, assets, or a portion of the estate to each child.
The literature on strategic bequest motives has examined the issue using a game-theoretic
approach within a one-to-one trade framework. For example, studies such as Bernheim et al.
(1985) and Perozek (1998) have considered the strategic interplay across generations. The liter-
ature suggests that parents provide goods and services to their children based on the expected
level of care they will receive from their children in their later years. Some related empirical evi-
dence has found a correlation between the amount of bequest and the level of care provided by
their children.33

Among some resource-allocating strategies, we examine how the different qualities of children
per generation interact with a family’s dynastic benefit. To anticipate varying returns from their
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sons across generations, families may strategize the allocation of total resources. Such strategic
allocation is often based on the anticipated returns from investing in the rearing of a particular
child. Particularly, it is a well-known finding from data on patriarchal societies that a son would
receive more resources than a daughter, whose social standing is tied to her husband’s. The indi-
vidual attainment of either a son or son-in-law (high cson) contributes to lifting a family’s collec-
tive rank attainments in the future, realized by a nonnegative increase in U (cson, cfather) at the
margin. Recent literature on Asian societies suggests that the eldest son is often delegated greater
responsibility in managing the family’s assets compared to his younger siblings. This increased
responsibility often necessitated larger benefits or inheritance from the former generation.34

Specifically, to analyze the firstborn’s role in association with dynastic utility, we extend the
dynastic utility model in equation (1) to the model of multiple sons such that:

U (cson, c father),

where cson = {c1st son, c2nd son, . . . , cnth son} and c father = {c father, c1st uncle, . . . , c(n−1)th uncle}

subject to
∑

i

aici + af cf ≥
∑

i

pici

(2)

In equation (2), each sibling’s office rank is distinguished and implies different marginal con-
tributions to the family’s utility. To maintain consistency in modeling multiple children per gen-
eration, we include uncles’ office ranks in the old generation. In the last line of equation (2), we
introduce a family’s resource constraint that each son’s stipend aici dependent on his official
grade with ai > 0 and his father’s af cf should be greater than or equal to the total costs of raising
sons

∑
i

pici (marginal cost per kid, pi). If a greater bequest is provided to the firstborn son, his

social achievements may likely be higher than those of his siblings. On the other hand, in some soci-
eties, parents are concerned about earnings inequality among their offspring and allocate more(less)
resources to the less(more) able.35 Inheritance is often used to compensate for earnings or capital
differences between siblings, serving to mitigate the risks associated with relying on a single heir
who receives all the resources. It is especially important to avoid concentrating resources on one off-
spring’s success when expecting high mortality rates or adverse sociopolitical shocks.

L = max
c1,c2,cf

{(Us1, Us2, Uf )+ λ (a1c1 + a2c2 + af cf − p1c1 − p2c2 − cf )} (3)

The utility maximization problem subject to the total resource constraint given in equation (2) can
be solved by taking the first order conditions of the Lagrangian (Mankiw, 2017). We describe an
exemplary Lagrangian of maximizing the utility of a family with a father and two sons in equation
(3). To obtain the first order conditions, we take the first differentiation respect to each one’s official
grade c1, c2, and cf , we find the following conditions:

Ui

Uf
= ai − pi

af
for i = 1 and 2, (4)

whereUk indicates the marginal gain in dynastic utility by a unit increase in ck for k = 1, 2, and f .
From equation (4), we find that a son’s marginal utilityUi increases with an increase with his stipend
gain ai or a decrease in costs of obtaining the rank pi. Given ai > pi for all i, it is important to under-
stand that sufficiently large ai − pi would contribute to the large increase in the dynastic utility given
the fixed Uf . To understand which direction of resource allocation was efficient over the intergen-
erational link, it is necessary to investigate both multiple links at the micro-level and the historical
paths of each family’s dynastic utility. For example, some families’ assets—which started with
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similar resource amounts—would grow faster and larger than others. Since the growth rate is con-
tingent on how a family allocates limited resources as expressed in equation (4), it is critical to find
the significant resource allocation style in promoting a family’s long-term legacy at a micro-level.

Our data set is relevant to investigating the strategic allocation of family resources from
both macro and micro perspectives. More specifically, it includes individual government office
attainment data for multiple similar families during a relatively politically stable period of the
premodern era. We analyze which son’s contribution, among U1

Uf
and U2

Uf
, is higher for their

family(dynasty)-level utility by investigating official ranks of different sons and sons-in-law.
Additionally, we compare such marginal gains between two types of elite families: a family
with long-term legacy and a family with short reputation. We also investigate data to find if a
family was active in investing in heightening a son’s rank by using a time dummy for all families:
a period of the family’s prestige officially referred to one’s rank and a period without it. In the
following section, we outline our empirical model, which serves as a reduced form representation
of the theoretical background. The findings regarding the “first-son effect” will then provide
insights into the strategic allocation of family resources.

Regression Model
To investigate the implications of strategic resource allocation among siblings, we propose a
regression model based on the linear relationship of a son’s government office rank in increasing
his family’s dynastic utility equation (4). An individual’s attainment is influenced by various fac-
tors, from natural intelligence to cultivated personality traits; therefore, our analysis will focus on
the average marginal effect of birth order on the probability of rank attainment after controlling
some demographic factors.

The data are multinomial distributed by different possible outcomes of rank attainment.
Among different multinomial models from maximum likelihood to moment-based estimation,
we use the simplest multinomial model—the conditional logit model—to consider how an indi-
vidual’s rank arises from an individual’s achievements. The realized rank value is mutually exclu-
sive as it is measured by the rank of an individual’s final government office. We apply
multinomial logistic regressions to treat the rank has unordered categories, while ordinal logistic
regression is used when the categories have a natural order or ranking. In other words, we treat
ranks as different specifications of random components, because net gains from ranks in equation
(4) are not clearly ordered, leading to different rank probabilities. Our multinomial logit model is:

pi,k = Pr [ci = k] = exp (β0,k + β1,kx1,i + β2,kx1,i ∗ Gen4k + β3,kx2,i + β4,kc father,i)

1+∑K−1
j=0 exp (β0,j + β1,jx1,j + β2,jx1,j ∗ Gen4j + β3,jx2,j + β4,jc father,j)

for 0 ≤ k ≤ K

(5)

where ci is an individual i ’s grade level to be specified at k= 0, . . ., 3. On the left-hand side of
equation (5), the probability of an individual i’s attained rank to be k is denoted by pi,k. By con-
sidering the time and promotion chances associated with each rank we assume that the realized
probability pi,k falls into three categories: none (k= 0), low (k= 1), middle (k= 2), and high (k=
3). To explain the probability of achieving a particular rank pi,k=Pr [ci= k], we consider a few
notable independent variables: his birth order x1,i, his gender x2,i= 1 if he is a son and x2,i= 0 if he
is a son-in-law (representing a daughter), and his father’s rank cfather,i. Since one’s birth order is
correlated with the number of siblings, we consider roles of different measures in an extended
model, which will be introduced later. We examine the marginal roles of variables from their
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coefficients’ estimates in determining p̂i,k for k= 0,…,3. In this model, we assume that a mutually
exclusive rank is preferred over each alternative according to his maximization of dynastic utility
with his family’s limited resources and the average of his siblings’ (cj̸ = i) and uncles’ (cuncle,i)
attained ranks.

The weighted sum of explanatory variables, or β0,k+ β1,kx1,i+ β2,kx1,i *Gen4k+ β3,kx2,i + β4,k-
c
father,i

in equation (5), is a component of his dynastic utility function, implying its high correlation
with U (cson, cfather) from equation (2). Furthermore, we control the similar nurturing environment
and genetic information within a family by using maximum likelihood estimation. To ensure accu-
rate estimation of standard errors, we used the robust variance-covariance matrix since observations
were not independent, given that they were within families. The robust variance-covariance matrix
accounted for clustering observations within families and minimized the risk of underestimating
standard errors. By controlling for the family effect, the estimated coefficients are expected to
show the marginal effect of each variable, after adjusting the different biological features and nur-
turing styles to a similar level. Since the model only counts the expected part, some idiosyncratic
errors ϵi may exist as independent and identically distributed variables with mean zero and positive
variance σ2.

From the results, we focus on the sign and size of β1,k. If a family’s limited resources are tilted
toward older offspring, β1,k would be negative, whereas β1,k > 0 if it is concentrated on raising
younger siblings. If resources are evenly distributed, β1,k would remain insignificant to reject
the hypothesis that β1,k= 0. Furthermore, we expect β1,k to be influenced by the number of sib-
lings, as families with only one child may be able to concentrate their resources more easily than
families with multiple children. Another intergenerational link is shown by β4,k. If β4,k is statis-
tically significant, it would imply something more than just a strong correlation between a son’s
and his father’s rank attainments. This is because a father could potentially appoint his son to an
office position if he held high respect within the bureaucracy. We will discuss details about the
bureaucratic system in the results section.

In the results section that follows, various models are proposed for verifying marginal effects
consistently across different individuals. For example, we transform x1,i into a dummy variable
d1,i that takes 1 if ego is the firstborn, and 0 otherwise. We also use the interaction term d1,i×
mi, where d1,i×mi= 1 if he is the first child, d1,i= 1, and male mi= 1. This interaction term helps
us distinguish the firstborn son from the first son-in-law. Furthermore, we ran the same regression
model (5) by using different subgroups: the first-son group, the only-child group, and the group of
sons who were not firstborn. From our examination of results throughout different groups and
models, we detect whether the first-child effect is consistently verified.

Results
In this section, we summarize results from estimation of equation (5) and discuss their implica-
tions in finding the statistical evidence for the first-child effect. We also examine the clan-level
success, compiled by attained ranks of all generations over the entire sample period. Finally,
we discuss the robustness of the findings from empirical analysis by presenting results from a sub-
sample analysis and case studies of a few selected clans.

Who Benefited Most from a Father’s Political Resources?
Regression results of applied models based on equation (5) are summarized in Table 2. First, each
model reports the marginal role of each variable in increasing the probability of attaining high,
middle, and low government office ranks, respectively, relative to zero rank.
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In Model 1, we find the negative effect of an individual’s birth order in explaining an individ-
ual’s rank attainment. More specifically, we find that a younger son tends to have a much lower
probability of reaching a high rank (−0.815), and that tendency is smaller than his attainment of
the middle (−0.582) or low (−0.659) levels. According to the results, a father’s rank attainment
seems to have a strong correlation with the rank of his son or son-in-law, particularly if the father
is a highly respected official. This strong relationship is neither significant among those sons in
the middle nor positive among them at the low level. However, a son still has a higher chance of
entering government office than a son-in-law does on average, and the highest chance is found
among those ranked at the middle level.

Additionally, we find several variables play significant roles in Model 2 and the following
models. In Model 2, we use a “Firstborn” dummy variable to test the firstborn advantage. To
determine if the firstborn advantage is specific to the first son, we include a “Son” dummy
with the “Firstborn” dummy in Model 3. In Model 2, we find a positive coefficient for the
“Firstborn” dummy variable, with the highest value in the high-level group, followed by smaller
values in the middle and low-level groups. Specifically, the coefficients for the “Firstborn x Son”
dummy across all groups are consistent with the “Firstborn” dummy in Model 2. In Model 4, in
addition to contrasting firstborn individuals (coded as Firstborn dummy= 1) with non-firstborn
individuals (coded as Firstborn dummy= 0), we also estimate the coefficient for the
“Second-born” dummy variable, which reveals a distinct pattern: second-born children are
more likely to achieve middle-level ranks.

The results in Table 2 indicate that firstborn sons have a significantly higher probability of
attaining a high rank compared to their younger siblings. This finding is consistent with the larger
number of firstborn sons among those in high-level positions, compared to sons born later in birth
order. This is a noteworthy result, as it is observed even after controlling for the shared nurturing
environment and similar genetic characteristics within a family. Furthermore, the data from four
families reveal similar patterns regarding the first-son effect, which implies that family resources
tend to be concentrated on the firstborn son. Given the first-son effect, the strong correlation
between a father with high rank attainment and a son with high rank attainment is likely to be
explained by this direct father-to-firstborn son connection, rather than a more general intergener-
ational transmission of status.

Can the Firstborn Advantage Persist?
The robustness of the birth-order effect is examined by checking the significance of the Gen4k ’s
role in its relationship with the Firstborn dummy. Particularly, Gen4k allows us to identify the
family’s willingness to support the first-born, since it is a dummy variable to take 0 for those
born beyond four generations from a progenitor (Gen4k = 0) whereas it becomes 1 for those
were born immediate (within 4th generations) from a progenitor (Gen4k = 1). The significance
of the “Gen 4 dummy variable” remains consistent across Model 1 through Model 4. The
“Gen 4 dummy variable” is a key to testing the strength of the concentration strategy, because
it switches on (indicates a value of 1) when family background has limited influence on one’s
probability of starting or expanding their career due to the civil examination gwageo. If the first-
born does not stand out from others when the “Gen 4” is switched on, his advantage is more likely
the result of a family’s active involvement rather than his biological or personal qualities.
Furthermore, the coefficients associated with the “Firstborn dummy×Gen 4” interaction term
show that the first son’s effect decreases significantly. It implies that the civil examination was
effective in limiting a family’s influence on heightening the firstborn’s rank. From the interaction
term’s coefficient for individuals with low rank, we find that the birth-order effect is 0.444.
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To understand the historical context of the firstborn advantage within a large-family culture,
we need to analyze it from a wider scope, looking beyond just the immediate generations. We
introduce two models in equation (6) considering the potential effects of the number of uncles
and cousins, such that:

pi,k = Pr [ci = k] =

exp (β0,k + β1,kx1,i + β2,kx1,i ∗ Gen4k + β3,kx2,i + β4,kc father,i + β5,k�cm≠i

+β6,k�cuncle,i + Ziγk )

1+∑K−1
j=0 exp (β0,j + β1,jx1,j + β2,jx1,j ∗ Gen4j + β3,jx2,j + β4,jc father,j

+β5,j�cm≠j + β6, j�cuncle,j + Zjγk)

for 0 ≤ k ≤ K

(5)

where the average of siblings’ attained ranks c̄m ≠ i is considered to examine the overall family-
level effect across siblings. We add the average and standard deviation of uncles’ grades c̄uncle,i
except the ego and ego’s father. Other variables, if they are included, are summarized in a variable
vector Zk and their effects are denoted by γk . We also consider a father’s information including his
birth order and attained rank, a grandfather’s rank, and the number of siblings. The number of
siblings helps us distinguish the first-son effect from potential differences in the quality and quan-
tity of parental investment across family sizes. Additionally, we include the standard deviation of
siblings’ ranks as a variable. If the coefficient of this variable is positive, it would suggest that a
family’s highly ranked firstborn son is correlated with large differences in the ranks of their other
children. Such a large disparity is often indicative of considerable numbers of siblings occupying
low-level positions. From the results, we would see whether families tend to concentrate on their
resources specifically for the sake of their firstborn son.

From the results in Table 3, we find that the coefficients for birth order (Model A1) and the first-
born dummy (Model A2) have the same implications as those in Table 2. The negative effect of a
father’s birth order suggests that a firstborn father is highly likely to attain higher ranks than uncles
born afterward. Particularly, the first-child effect, whether the negative coefficient of birth order
(Model A1) or the positive coefficient of the firstborn dummy (Model A2), was larger among those
whowere bornwithin thefirst four generations,when their parents could takemore active and direct
political actions to influence their offspring’s government positions. However, the firstborn effect
remains consistent to a lesser degree among those born after the fourth generation.

We find statistical evidence that the first-son effect is partially supported by the concentration
of family resources. This is evident from the negative effect of the number of siblings, as well as
the positive effects of the standard deviations in the attained ranks of both uncles and siblings.
Parents can make greater investments in one son compared to others in a large family to help
that son reach a high-ranking position. Additionally, the positive and significant effect of the stan-
dard deviation suggests that the status of this favored son is well-distinguished from that of other
sons. On the other hand, the coefficient of the average attained ranks of uncles and siblings indi-
cates that middle-ranked sons can actively benefit from the high average of their siblings’ and
uncles’ ranks in their own promotions to the middle level.

Robustness Checks
In this section, we summarize the results of estimating equation (3) with subsets of the entire sam-
ple and summarize them in Table 4. Since we examined the marginal effects of the explanatory
variables within specific subgroups, the models in Table 4 are noted as “conditional models.” The
first model uses data from only individuals who were firstborn, and the second presents results for
only-child families. The results for the “firstborn only” group are comparable to those for the
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“non-firstborn” samples, which are summarized in the last section of Table 4. Throughout these
three models, we excluded two variables: ego’s birth order and the first-son dummy variable,
focusing instead on interpreting different marginal effects based on ego’s birth order information
in each sample.

The coefficients exhibit patterns similar to those observed in the entire sample model (com-
piled in Table 3). Among the explanatory variables in the “firstborn” model, we find the largest
effect (22.08) of a father’s official rank. The effect decreases for those in the middle and lower
ranks. These patterns of the effects from a father’s attained rank are consistently found among
“only-child” and “non-firstborn” egos. If a highly ranked father can provide more political and
social resources to his son, this high rank implies a higher probability that his son will also
achieve a high rank. Furthermore, such investment appears to be more strongly related to a first-
born son at a high rank than to a firstborn son at a middle to low rank.

However, the negative coefficients of the “Gen 4 dummy” variable in the high and
middle-ranked groups suggest that active intervention was primarily focused on promoting the
firstborn son. This result contrasts with the positive effect of the “Gen 4 dummy” observed among
the low-ranked group. Additionally, the last model using the “non-firstborn” subsample shows a
significant negative effect only for the middle-ranked group, and to a lesser degree. This finding
suggests that the political success of the firstborn is more likely the result of a family’s dedicated
efforts, rather than the firstborn’s inherent qualities.

Birth Order and Political Success in the Joseon Dynasty: A Case Study of Powerful Clans
To further investigate the “firstborn advantage” observed in our statistical analysis, we conducted
a case study of two influential military clans of the Joseon dynasty: the Deokcheon and
Hyoryeong clans. These clans were chosen based on their prominence within the royal genealogy
and their historical significance in producing a substantial number of Saengwon and Jinsa schol-
ars. The genealogical data used for this case study include 257 individuals from the Deokcheon
clan and 309 individuals from the Hyoryeong clan, both of which represent powerful branches
within the Joseon royal family.36

Figure 4. Depth-wise Average Rank per Group.
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Using the extracted individual data for each clan, we first visualized the number of members
included in each generation (depth) of the clan and their average attained ranks, as shown in
Figure 4. In Figure 4, higher values on the y-axis indicate that the average rank of officials within
each clan is higher. As observed in Figure 4, both clans demonstrate a trend where the ego (sijo)
achieved high government ranks. However, as generations progress, the number of individuals
included in the clans increases, while the average rank per generation declines. Notably, the
decline in average rank becomes more pronounced after the fourth generation, coinciding with
the period when the gwageo (civil service examination) became a dominant pathway for career
advancement. This suggests that individuals from later generations faced greater meritocratic
competition compared to their predecessors, who benefited from lineage-based appointments.

Next, to examine whether this trend is linked to the rank attainment of firstborns, we extracted
firstborn individuals for each clan and visualized, as shown in Figure 5, the proportion of first-
borns included in each rank level across generations. Unlike Figure 4, Figure 5 starts from the
fourth generation, as the Deokcheon clan’s ego (sijo; Yi Hu-Saeng) was the tenth child, and
the Hyoryeong clan’s ego (sijo; Yi Bo) was the third child. As a result, the third generation, cor-
responding to the ego (sijo), was omitted when creating the graph focused on firstborns.

From Figure 5, it is evident that the proportion of firstborns occupying high-ranking govern-
ment positions declines significantly after the fourth generation. While firstborns initially domi-
nated high-level positions, this trend reverses in later generations, with an increasing share of
firstborns entering middle or lower-level positions. This shift suggests that, as elite family priv-
ileges diminished over time, birth order alone was no longer sufficient to secure high-ranking
bureaucratic positions, reinforcing the increasing role of competitive examination-based
selection.

Synthesizing the observations from Figures 4 and 5, the overall decline in the average official
grades of both clans across generations can likely be attributed to the decreasing proportion of
firstborns occupying key positions in higher-rank groups. This pattern reflects a broader societal
transformation in Joseon Korea, where the influence of hereditary advantages weakened, and
merit-based selection mechanisms increasingly gained prominence.

The prioritization of firstborns in Joseon Korea can be understood within the hierarchical
sociopolitical structure, where families concentrated resources on firstborns to secure prestigious

Figure 5. Proportion of Firstborn by Level and Depth.
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bureaucratic positions and maintain their influence. This strategic focus on firstborns is evident in
both historical data and the broader literature on patriarchal societies, emphasizing its role in sus-
taining family wealth and status. A case study of the Deokcheon and Hyoryeong clans confirms
that after the fourth generation, the effectiveness of this strategy diminished, with birth order no
longer guaranteeing elite status. These findings align with our statistical analysis on the first-child
effect that remains consistent for those who were born later than the fourth generation, illustrating
how resource allocation to firstborns significantly influenced the hierarchical dynamics of pre-
modern Korean society.

Conclusion
This study highlights the significant role of birth order in determining resource distribution and
political advancement within the Joseon royal family. It examines how these practices evolved
under the influence of Neo-Confucian governance, marking a shift from earlier egalitarian tradi-
tions to a system that increasingly prioritized firstborn son. While sharing similarities with
European primogeniture and Chinese patrilineal hierarchies, the Joseon system stands out for
its distinctive approach to carefully balancing hierarchical priorities with familial responsibilities.

This study contributes to the understanding of inheritance practices and elite strategies in sev-
eral ways. From our data of royal families, the firstborn primacy realized through the consistently
significant effect of a first-child dummy on one’s official ranking. However, it shows how royal
families actively reshaped institutions, such as the gwageo examinations, to maintain dynastic
stability. The smaller first-child effect among those who were born without direct parents’ influ-
ence is suggestive evidence on the active role of the gwageo as a great equalizer. It also highlights
the tension between the meritocratic ideals that were integral to such institutions and the hierar-
chical realities of privilege based on birth order. By analyzing these dynamics, the study offers
insights into the strategies employed by royal family members, particularly those from more dis-
tant branches, to navigate and survive within the power structure.

On a broader level, this study enriches discussions of how traditions adapt over time and how
elites recalibrate their influence across generations. The findings open avenues for comparative
research that examines how birth order and inheritance practices evolved under different cultural,
political, and economic circumstances. By placing the Joseon experience in a global context, this
research underscores the creative and flexible strategies used by aristocratic families worldwide to
maintain their authority and legacy.
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