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Abstract

Does screening applicants using exams help or hurt the chances of lower-SES candidates?
Because individuals from lower socioeconomic backgrounds fare, on average, worse than those
from richer backgrounds in standardized tests, a common concern with this “meritocratic” ap-
proach is that it might have a negative impact on the opportunities of lower-SES individuals.
However, an alternative view is that, even if such applicants underperformed on exams, other
(potentially more discretionary and less impersonal) selection criteria might put them at an
even worse disadvantage. We investigate this question using evidence from the 1883 Pendle-
ton Act, a landmark reform in American history which introduced competitive exams to select
certain federal employees. Using newly assembled data on the socioeconomic backgrounds of
government employees and a difference-in-differences strategy, we find that, although the re-
form increased the representation of “educated outsiders” (individuals with high education but
limited connections), it reduced the share of lower-SES individuals. This decline was driven by
a higher representation of the middle class, with little change in the representation of upper-
class applicants. The drop in the representation of lower-SES workers was stronger among
applicants from states with more unequal access to schooling as well as in offices that relied
more heavily on connections prior to the reform. These findings suggest that, although using
exams could help select more qualified candidates, these improvements can come with the cost
of increased elitism.
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1 Introduction

Screening applicants based on their performance in an exam is common in many contexts, ranging
from the education system to the recruitment of workers in the public and private sectors. Because
individuals from lower socioeconomic backgrounds fare, on average, worse than those from richer
backgrounds in standardized tests, a common concern with this “meritocratic” approach is that it
might have a negative impact on the opportunities of lower-SES individuals.1 Indeed, there has
been a recent push to limit the influence of exams in different selection processes, often fueled
by the concern that using exams could help perpetuate (or even aggravate) existing social and
economic inequalities.2

However, an alternative view is that exams might actually help the chances of applicants from
disadvantaged backgrounds. For instance, in describing the benefits of using exams in hiring, a
Forbes editorial argues that such an approach can provide “an unbiased, fair and consistent basis
for employee selection,” and thus “open the door for a more diverse set of employees” (Forbes,
2020). This view is grounded in the idea that, even if lower-SES applicants underperformed on
exams, other (potentially more discretionary and less impersonal) selection criteria might put such
applicants at an even worse disadvantage.3

Despite this ambiguity and the substantial controversy surrounding the use of exams, there is
limited empirical evidence investigating whether (and when) exams actually hurt the chances of
lower-SES candidates. The key challenge in providing such evidence is that it requires comparing
the representation of lower-SES candidates when selection is through exams to their representation
under alternative selection criteria. However, doing so is challenging because, for a given recruiting
organization and position, applicants are usually all screened through the same procedure.

We study whether exams decrease or increase the representation of lower-SES individuals us-
ing evidence from the 1883 Pendleton Act, a landmark reform in American history which intro-
duced competitive exams for the selection of certain federal employees. Similar to many countries
today, government jobs in late 19th century US were highly coveted and paid higher salaries than
comparable jobs in the private sector (Aron, 1987; Finan et al., 2017). Before the passage of the
Pendleton act, these jobs were allocated at the discretion of government officials and often based
on political and personal connections (Aron, 1987). After its passage, in contrast, some federal po-
sitions had to be allocated to the applicants with the top scores in a high-stakes open exam. We find

1For evidence on the correlation between socioeconomic status and exam performance see, for instance, Council et al.
(1989) and Camara & Schmidt (1999).

2In the public sector context, exams have been described as preventing the recruitment of minority police officers (see
CBS, 2020). An earlier example of the pushback against exams in the public sector is the discontinuation (after a lawsuit
arguing that the exam discriminated against minority applicants) of the Professional and Administrative Career Examination
during Carter’s administration. There are also several recent examples of criticisms of exams in the educational context
(see, for instance, New York Post, 2018 and New York Times, 2021).

3Cronbach (1975) writes that “proponents of testing, from Thomas Jefferson onward, have wanted to open doors for
the talented poor, in a system in which doors are often opened by parental wealth and status.” Zhao (2014) describes the
Chinese civil service exams as “a tool to identify and recruit the most capable and virtuous individuals into government
instead of relying on members of the hereditary noble class.” In the educational context, the MIT justified its recent
decision to reinstate the SAT on the grounds that the exam helped lower-SES candidates (The Atlantic, 2022).

2



that this change reducedthe representation of lower-SES applicants in federal jobs, while increasing

the representation of the middle class. We argue that middle-class applicants bene�ted from the

reform because they were overrepresented among “educated outsiders”: individuals with high

levels of education but limited connections.

The public sector is a particularly important setting for studying whether exams hurt or help

the representation of lower-SES candidates. First, it is the largest employer in many countries,

making its use of exams potentially consequential for a large group of individuals. Moreover, most

countries use similar examinations to the ones we study to select their public employees (Teorell

et al., 2011). Second, it is a sector in which balancing the representation of different groups in

society might be especially relevant.4 Indeed, the issue of “representation of the less priviledged”

has been at the center of recent discussions about the selection of government of�cials.5

In addition to being an important setting for studying the equity implications of exams, our

context is also attractive from an empirical standpoint:

First, the reform enables us to observe the background characteristics of individuals hired to do

the same jobin the same of�ce, some of whom were selected through exams and some of whom were

selected through more informal criteria. Moreover, we can leverage for identi�cation the fact that

not all federal positions were initially subject to exams. Speci�cally, among positions in the Exec-

utive Departments in DC (our main focus in this paper), the reform exempted those at the bottom

(such as laborers) and those at the top (such as bureau chiefs) of the state hierarchy. We use this

feature of the reform to estimate difference-in-differences models, comparing the characteristics of

employees hired before and after the reform, in exempted and non-exempted positions.

Second, we observe unusually rich information on the socioeconomic backgrounds of govern-

ment employees. To assemble these data, we �rst digitized federal personnel records spanning

1871 to 1893, roughly a decade before and after the passage of the reform. These records include

employees' names, birthplaces, salaries, and job title. We then used name-based matching tech-

niques (Abramitzky et al., 2019) to link these records to US population censuses, enabling us to

observe workers' background characteristics such as parental wealth, parental occupations, coun-

try of origin, and race.

Third, unlike with more recent policy changes, our setting enables us to assess both the short-

and the long-run effects of exams.6 Doing so is important as exams' longer-term equity impli-

4Several studies document a link between the personal characteristics of government of�cials and policy outcomes,
see, for instance, Keiseret al. (2002); Pande (2003); Chattopadhyay & Du�o (2004); Beamanet al. (2012); Riccucciet al.
(2014); Xu (2020).

5There are several examples of efforts to increase the representation of disadvantaged groups in the public sector.
For instance, in 2015 the US Department of Justice launched the “Advancing Diversity in Law Enforcement,” an agency
designed to help “recruit, hire, retain, and promote of�cers that re�ect the diversity of the communities they serve”
(Equal Employment Opportunity Commission, 2016). There are also initiatives to diversify the teaching workforce,
see, for instance, Department of Education (2020). This emphasis is also present at higher levels of the state hierarchy;
President Biden promised to nominate a Black woman to the Supreme Court, arguing that: “And, look, in terms of
making everything, the corridors of powers, re�ect what America looks like - that includes the White House, that
includes the staff there. That includes the Cabinet and that includes the Supreme Court and the Congress.”

6For example, some US colleges have recently dropped the SAT requirement. While an evaluation of the short-run
impacts of this change has not (to the best of our knowledge) yet been conducted, it would in principle be possible.
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cations might differ from their immediate ones. For instance, exams might initially bene�t the

chances of lower-SES candidates but then lose their equalizing force as test-preparation tools (to

which the rich might have better access) emerge.7 Indeed, consistent with the high desirability of

government jobs in our setting, we document a rapid emergence of such tools–including tutoring

services and test-preparation books.8

Our main �nding is that the reform led to an immediate and persistent (for at least 10 years) de-

cline in the representation of lower-SES individuals. First, employees hired through exams came

from families that were 6 percentile ranks higher in the national wealth distribution. This in-

crease was driven by a reduced representation of workers with parents at the bottom of the wealth

distribution, together with an increase in the share of workers from upper-middle class families.

Second, the reform increased the share of employees with higher-status parental occupations: we

�nd a 5 percentage points increase in the proportion of children of professional fathers (nearly a

50% increase), together with a similar decrease in the proportion of children of blue-collar fathers.

Finally, the reform also reduced the share of �rst- and second-generation immigrants (by 4 and 7

percentage points, respectively).9 Interestingly, this increased elitism occurred despite the exam

being based on content that should have, in principle, been accessible for applicants with only a

modest educational background. 10

Our interpretation of the �ndings is that the reform increased the representation of the middle-

class (at the expense of lower-SES applicants) because middle-class applicants were overrepre-

sented among “educated outsiders”: individuals with high levels of education but low levels of

connections.

We �rst introduce a simple conceptual framework that formalizes this interpretation. In this

framework, access to jobs depends on two attributes, “education” and “connections”, both of

which are potentially correlated with applicants' social class. We conceptualize the reform as an

increase in the rewards to formal education in the hiring process. Therefore, the reform helps

applicants with high levels of education but low levels of connections. Whether the poor, the

middle-class, or the rich increase their representation depends on the relationship between social

class, education, and connections. For instance, when there is a stronger association between social

class and education than between social class and connections, increasing the relative importance

of education hurts the representation of lower-SES individuals.

We then present several pieces of evidence that support this interpretation:

First, we show that the reform indeed brought in “educated outsiders”. Speci�cally, employees

hired through exams were likely better educated than those appointed through more informal

However, such an evaluation would not answer how dropping the SAT would affect admitted students' backgrounds
in the longer run (as students and their families adjust to the new system).

7For instance, a common critique of the SAT is that applicants from wealthy backgrounds have learnt how to “game”
the exam through the use of tutoring, medical exemptions, etc. See for example CNBC (2019)).

8We provide more details on this issue in Section 2.
9In contrast, the reform did not signi�cantly decrease the share of Black employees: whites remained the vast major-

ity of employees before and after the reform.
10Applicants with only a “common school” (the name often used to refer to public schools in historical US) education

regularly took and passed the exam. We provide further details about the exams in Section 2.
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criteria: they were more likely to have held a professional occupation–such as lawyer or accountant

–prior to joining government, and were also more likely to have spent their childhoods in counties

with higher per capita schools and teachers.11 Moreover, exam-based hires were also more likely

to lack the type of personal and political connections that facilitated access to patronage jobs: they

were less likely to have a father who was himself a bureaucrat, less likely to have grown up in DC,

and less likely to hail from a county in which a majority of voters had supported the incumbent

party (suggesting a decline in political favoritism).

Next, we show that middle-class individuals were likely overrepresented among the “edu-

cated outsiders". First, although such individuals were, on average, more educated than those

from poorer backgrounds, in the pre-reform period they represented a similar fraction of workers

in the positions that eventually became subject to exams. This similar representation is consistent

with the idea that, prior to the reform, lower-SES applicants may have compensated for their lower

formal education by being more likely to engage in patronage politics–presumably because their

worse outside options made them an easier target for political machines. Indeed, we show that

groups historically tied to political machines (immigrants and urban residents) decreased their

representation after the reform. Second, we show that, after the reform, the representation of

middle-class individuals in government positions became closer to their representation in compa-

rable private sectorwhite-collar jobs. This convergence suggests that the low pre-reform represen-

tation of the middle class in government jobs was unusual relative to its education.

Finally, we show that the effects of exams are heterogeneous in ways that are in line with this

interpretation. First, exams had the most negative effects on the chances of lower-SES candidates

when such applicants hailed from states with high inequality in access to schooling–namely, the

places in which the children of the poor were the least likely to be represented among the “ed-

ucated outsiders”. Second, the increased elitism is concentrated in of�ces in which, prior to the

reform, a high share of workers received a higher compensation than that which their pre-civil

service occupation (our main proxy for education) would predict–namely, the of�ces which likely

assigned a greater weight to connections in the pre-reform period. These �ndings suggest that,

consistent with our conceptual framework, the extent to which exams decrease the representation

of lower-SES candidates depends both on the distribution of education and connections across

social groups and on how these two attributes are rewarded.

Related Literature. Although there is a well-documented correlation between socioeconomic

status and performance in standardized exams, Autor & Scarborough (2008) is, to the best of our

knowledge, the only other study that investigates the equity implications of exams by compar-

ing this approach to an alternativeselection criteria. Autor & Scarborough (2008) �nd that, in a

retail �rm, the introduction of job testing did not reduce the representation of minority applicants.

Hence, our paper is the �rst that compares exams to more informal criteria and shows that ex-

ams can be detrimental for the chances of lower SES-candidates. One likely explanation for our

different �ndings is that, due to the “democratizing” force of political patronage, the distribution

11As population censuses prior to 1940 do not include information on years of schooling, we cannot directly investi-
gate if employees hired through exams had completed more years of education.
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of “connections” might be more egalitarian in the public than in the private sector. Indeed, we

�nd that the reduction in the representation of lower-SES individuals was weaker in the govern-

ment of�ces that relied less on connections in the pre-reform period (which might have been more

similar to �rms in the private sector). Beyond our different focus (the public sector) and results

(that exams reduce the representation of lower-SES individuals), we deviate from Autor & Scar-

borough (2008) in two other main ways. First, we characterize changes in employees' backgrounds

beyond their minority status. This is important because exams could leave the racial composition

of selected employees unchanged and yet result in a more “elitist” workforce (as we �nd in our

context). Second, we measure both the immediate and the longer-term consequences of exams.

Doing so is particularly relevant in our context as, unlike Autor & Scarborough (2008), we study a

change implemented by a large and prominent employer (which could have presumably spurred

the longer-term responses to exams discussed above).12

More broadly, we also contribute to the literature on personnel policies and workplace inequal-

ity. 13 Similar to ours, a number of studies in this literature focus on the effects of adopting more

impersonal, less discretionary hiring criteria. 14 We contribute to this literature by providing some

of the �rst evidence on the equity implications of exams, a common (and controversial) recruit-

ment tool.15 Our �ndings show that reducing hiring discretion might not necessarily translate into

a higher representation of lower-SES individuals.

Finally, we contribute to the literature on the effects of civil service exams. Inspired by a tra-

dition that emphasizes the importance of selecting the most competent workers (Weber, 2019), a

number of papers in this literature have studied the extent to which exams improve bureaucrats'

quali�cations and organizational performance (Ornaghi, 2016; Xu, 2018; Estrada, 2019; Moreira &

Pérez, 2021).16 By contrast, and motivated by the evidence on the importance of representation in

public organizations (Kingsley, 1944; Neggers, 2018; Alsan et al., 2019; Xu, 2020), we study their

effects on the social composition of the bureaucracy.17 Our �ndings suggest that exams are not

12Hoffman et al.(2018) study the productivity effects of exam-based hiring but do not focus on its effects on workers'
socioeconomic backgrounds.

13This literature has studied the equity implications of policies such as relying on employees' referrals for recruitment
(Beaman et al., 2018), performance pay (Castilla, 2008), enabling workers to negotiate their salaries (Biasi & Sarsons,
2022), or basing promotions on subjective evaluations of workers' potential (Benson et al., 2021).

14For instance, Goldin & Rouse (2000) evaluate the impacts of screening applicants using blind auditions, and Li et al.
(2020) study the implications of hiring workers using machine learning algorithms.

15According to the Harvard Business Review (2015), “about 76% of organizations with more than 100 employees rely
on assessment tools such as aptitude and personality tests for external hiring”. There is a long-standing debate on the
equity implications of job testing (and of standardized tests more generally), see, for instance, Cronbach (1975) and the
discussion in Autor & Scarborough (2008).

16In a recent paper, we investigate the consequences of the Pendleton act for the functioning of the US Customs Service
(Moreira & Pérez, 2021). We deviate from Moreira & Pérez (2021) with respect to research question, data, and empirical
strategy. First, while Moreira & Pérez (2021) studies the consequences of the reform for the ef�ciencyof the US Customs
Service, we focus on how the reform affected the social origins of civil servants across the Federal administration. To do
so, we digitize personnel records spanning every executive Department in DC (rather than just the Customs Service),
and collect information on employees' parental wealth and occupations by linking these records to population censuses.
Finally, our current analysis exploits variation in exam requirements across positions, whereas Moreira & Pérez (2021)
exploits variation in requirements across different customs-collection districts.

17There are also papers studying the consequences of civil service exams for downstream outcomes beyond the bu-
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simply a tool for legitimizing the status quo, elitist social origins of civil servants (as argued by

scholars such as Bourdieu (1998)), but rather that they could be consequential.18

2 Historical Background

2.1 Spoils System and the Civil Service Reform Movement

Prior to the Pendleton Act, hiring decisions in the federal civil service were ruled by the “spoils

system”. Under this system, appointment to of�ce was based primarily on political and personal

connections rather than on “�tness for of�ce” (Ziparo, 2017). As described by Aron (1987), “who

an applicant knew counted at least as much as the skills he or she could demonstrate.”

Patronage positions were used to reward political supporters as well as to fuel political ma-

chines, often requiring employees to contribute a fraction of their salaries (Hoogenboom, 1968).

Although allocating federal jobs was, in principle, a prerogative of the Executive, members of

Congress played a crucial role as “brokers” of these jobs within their states (Fish, 1905). Indeed,

clerks in DC routinely returned to their home states to vote and work for the local politicians who

had facilitated their appointment (Aron, 1987). 19

While pressure for the adoption of a merit reform had been mounting since the 1860s, the ex-

act timing of the passing of the Pendleton act is related to two political events. First, in July of

1881, newly elected president James A. Gar�eld was shot by a disappointed of�ce seeker (Gar�eld

would die by September). This assassination put civil service reform at the center of the political

stage and provided reformists with a powerful example of the negative consequences of the spoils

system. Soon after the assassination, in December of 1881, Democratic senator George H. Pendle-

ton introduced a civil service reform bill. Second, Democrats took control of the House in March of

1882. Fearing that they would lose the 1884 presidential election, Republicans supported the bill,

hoping that it would help protect Republican of�ce-holders from politically motivated dismissals

(Hoogenboom, 1959). In January of 1883, President Chester A. Arthur signed the Pendleton Civil

Service Reform Act into law.

2.2 The Pendleton Act

Positions Subject to Exam. The act's main provision was to establish that certain “classi�ed”

positions within the executive branch of government would need to be �lled through open, com-

reaucracy, for example long-term development (Evans & Rauch, 1999; Rauch & Evans, 2000; Chenet al., 2020) and
political outcomes (Theriault, 2003; Folke et al., 2011; Bai & Jia, 2016; Bostashvili & Ujhelyi, 2019).

18Our work also complements a literature on electoral rules and political representation (Myerson, n.d.; Powell, n.d.;
Dal Bó et al., 2017; Thompsonet al., 2019).

19Hoogenboom (1959) describes how “if a civil servant came from a state where local and federal elections were held
on different dates, he was often granted two paid leaves.” Similarly, a recommendation letter for an applicant stated
that: "[W]e need him [Smithers] in the present close contest, for a vote may secure a congressman and put our state fully
in the line of progress. Our election is only a week off today, and Mr. S. is generally on the election board in my district.
By his correctness of tallying last election he detected a fraud that would have lost us a county of�cer." (Aron, 1987)
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petitive, and anonymously graded exams (Civil Service Commission, 1883). 20 The act divided the

classi�ed (that is, subject to exams) civil service into three branches: the “classi�ed departmental

service” for employees in the executive departments in DC, the “classi�ed Customs Service” for

Customs Service employees, and the “classi�ed Postal Service” for postal workers.

The classi�ed departmental service in DC–our main focus–was initially restricted to employ-

ees: (1) in clerical or technical positions, and (2) with annual salaries between $900 and $1800. In

addition to exempting clerical workers with very low or very high salaries, there were two other

exempted groups. First, the law exempted workers in hierarchical positions (bureau chiefs, elected

of�cers, employees requiring Senate's con�rmation, etc.). Second, it exempted workers employed

“merely as laborers or workmen.” Hence, in essence, the law targeted the “middle” of the state

hierarchy while exempting the bottom and the top. 21

Although, initially, the act affected only 10% of the federal bureaucracy, it authorized the Pres-

ident to include additional positions via executive order (Civil Service Commission, 1883). In our

period of analysis (up to 1893), there were three changes affecting the classi�ed departmental ser-

vice in DC: the lower salary limit for clerical workers was decreased from $900 to $720 (in 1885), the

$1800 upper limit was removed (also in 1885), and the lower salary limit was �nally eliminated (in

1888) (Civil Service Commission, 1885). These changes, however, affected a very limited number

of positions.22 Hence, in practice, our difference-in-differences analysis compares workers in the

positions that were subject to exams at some point from 1883 to 1893 (that is, workers in clerical

and technical positions) to workers in the positions that were not (that is, workers in hierarchical

positions and laborers/workmen), before and after 1883.

Figure 1 shows the total number of workers in the Executive Departments in DC, as well as

the share who worked in positions that became subject to exams after 1883.23 The total number of

employees grew in the decade prior to the reform (re�ecting the expansion of government func-

tions in the post-Civil war era) but stabilized in the 1880s (Libecap & Johnson, 2007).24 The share of

workers in positions that became subject to exam remained stable throughout the period, �uctuat-

ing around 60%. Note that, while this share was relatively stable from 1883 to 1893 in the Executive

20Employees in the legislative and judicial branches of government were exempted from exams.
21The customs and postal classi�ed services were initially restricted to customs-collection districts and post-of�ces

with at least 50 employees, and to employees making no less than $900 within these of�ces.
22By 1883, 90% of the workers in clerical and technical positions (that is, in the positions that would eventually all

be subject to exams) were employed in jobs paying between $900 and $1800. Of the remaining 10%, about half were
employed in positions paying less than $720, about 30% were in positions paying between $720 and $900, and 20% were
in positions paying more than $1,800. Hence, 50% (those paying between $720 and $900 plus those paying more than
$1800) of the remaining technical and clerical positions had already been added to the classi�ed service by 1885. Note
that, as the data we use were published biennially, 1885 is in practice our �rst post-reform year. The other remaining
50% (those in positions earning less than $720) was nearly exclusively comprised of “assistant printers” in the Bureau of
Engraving and Printing. This position only employed women and was not apportioned among states. As this position
was not counted towards apportionment, we do not have information on the names of the employees appointed to this
job. We exclude workers in this position from our baseline sample.

23We de�ne a position as “subject to exams” if it became subject to exams at any point between 1883 and 1893.
24The jump from 1881 to 1883 corresponds to expansions of the Pension Of�ce in the Interior Department, which

added nearly 800 employees, and the Medical Department in the War Department, which added nearly 300. The 1891
increase corresponds to the addition of 2,500 workers hired temporarily to tabulate the 1890 census.

8



Departments in DC, it did increaseover this period in the federal administration as a whole. 25

Additional Provisions of the Law. In addition to introducing exams, the law established

that positions in the classi�ed departmental service had to be “apportioned” among states ac-

cording to their population. Consequently, applicants to these positions were in practice com-

peting only against other applicants from their own home state. In the analysis, we sometimes

include workers' home-state �xed effects so as to shut down the effects of the reform that stem

from apportionment-induced changes in employees' regional origins.

Although it changed the method used to �ll certain federal positions, it is important to note that

the act did not grant tenure to employees: “classi�ed” workers remained open to the possibility of

removal as administrations changed (Johnson & Libecap, 1994).26 Later reforms introduced the

notion that employees could only be removed due to “just causes” (Johnson & Libecap, 1994).

Exam Characteristics. The law established that exams had to focus on practical knowledge rel-

evant to an applicant's future position rather than on formal academic training. 27 Applicants to the

positions of copyist or clerk (the most common occupations in the classi�ed service) were required

to complete exams in four subjects: orthography, copying, penmanship, and arithmetic. 28 These

subjects corresponded to the typical curricula taught in “common schools”, namely the “three

Rs” of reading, writing and a rithmetic. 29 Applicants to positions requiring technical or scienti�c

knowledge were further required to take “supplementary” or “special” exams. Examples of such

exams include the “meteorological clerk” exam in the Department of Agriculture and the “medical

examiner” exam in the Pension Of�ce. Panels (a) to (d) in Figure A4 show one example question

for each of the four required subjects for applicants to the positions of clerk or copyist. Panel (e)

shows an example question for applicants to the position of “meteorological clerk”.

The emphasis on practical skills differs from civil service exams adopted in other countries

(Hoogenboom, 1959). For instance, Grindle (2012) argues that a reform mandating exams in 19th-

century England did not affect bureaucrats' social origins as exams were designed such that they

would only be accessible to those with “elite educations at Oxford and Cambridge”. In contrast,

the US Civil Service Commission maintained that “a common school education was suf�cient to

pass examination” (Hoogenboom, 1959). Indeed, applicants with only a “common school” educa-

tion regularly took (and passed) the exams. Figure A5 shows the total number of applicants and

the share obtaining a passing grade, by educational background: Those with a common school

education were the largest group of applicants, and 55% of them actually passed the exam.

25For instance, the Railway Mail Service was added to the classi�ed service in 1889.
26“The power to remove for even the most partisan and sel�sh reasons remains unchanged” (Civil Service Commis-

sion, 1883). The only exception is that workers (in all positions, not just those in “classi�ed” jobs) could no longer be
removed for refusing to perform a political service or paying an assessment.

27The typical duties of a clerk entailed “routine, repetitive tasks”, often involving recording and copying (Aron, 1987).
Examples of such tasks include “note signing” (for clerks in the Treasury Department) and “writing and recording
patents” (for clerks in the General Land Of�ce within the Interior Department).

28The exam for clerks was referred to as the general exam, whereas the exam for copyists was referred to as the limited
exam. The general exam could additionally include subjects such as bookkeeping and US history.

29The term “common schools” has often been used in reference to public elementary schools in historical US, although
the term has had different meanings at different points in history (Goldin & Katz, 2003).
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How did Applicants Learn about and Prepare for the Exams? The law required that exams be

held throughout the country: Figure A7 shows the location of all exams from 1886 to 1893, with

each circle drawn in proportion to the number of exams per location. 30 At the beginning of the year,

the Civil Service Commission issued a pamphlet with exams' dates and locations (Civil Service

Commission, 1886).31 Moreover, this information was also regularly reported in local newspapers,

as illustrated by the examples in Figure A9. 32

Exam sample questions were available from the reports of the Civil Service Commission (Civil

Service Commission, 1883-1893). Over time, these sample questions also became available from

non-governmental, test-preparation books. 33 Moreover, applicants could also resort to receiving

help from exam tutors. These tutors were available as early as 1883 (the year of the reform), as

evidenced by the presence of newspaper ads offering their services (see Figure A10). This rapid

market response to the reform is consistent with the high desirability of federal jobs in this period

(Aron, 1987).

Appointing Procedure. Applicants who passed the exam were added to a register of eligible

candidates.34 On the opening of a vacancy, the Civil Service Commission produced a list of the top

four candidates for the position, with the ranking determined solely on the basis of exam scores.

For positions in the classi�ed departmental service (which were subject to apportionment rules),

these four names had to belong to applicants from states with the “strongest claim” to an appoint-

ment.35 Appointing of�cers were then required to choose from these four candidates, drastically

reducing hiring discretion. 36 An important deviation from meritocratic principles is that recruiters

could ask for an employee of a speci�c gender(for instance, a “male clerk”). Indeed, 85% of the

employees hired through exams in 1883–1893 were male.

How Attractive were these Positions? Clerkships in DC were “highly coveted and dif�cult

to secure”, and the number of applicants regularly exceeded the number of available positions

by a large margin (Aron, 1987). Panel (a) in Figure A6 shows the yearly number of applicants to

the classi�ed departmental service. From 1883 to 1893, nearly 150,000 individuals completed an

exam to join the classi�ed civil service, of which 30,000 applied to the departmental service in DC.

Panel (b) shows that the fraction of applicants to the departmental service who obtained a passing

grade was fairly stable over our period, hovering around 65%. Finally, Panel (c) shows, out of all

applicants with a passing grade, the proportion who were appointed to a position. By 1893, 23%

30For instance, there were a total of 286 exams between June 1892 and June 1893, with at least one exam per US state
(Civil Service Commission, 1893, p.141, Table 1).

31Figure A8 shows a calendar of examinations for the period spanning January 1886 to June of 1887.
32For instance, searching for the expression "civil service examination" in newspapers.comand restricting the search

to US newspapers yielded 700 results for 1883, 1,300 for 1884, and 2,600 for 1885.
33For instance, in 1897 the publisher Hinds and Noblepublished the book “How to Prepare for a Civil-service Exami-

nation With Recent Questions and Answers" (Leupp, 1898).
34Applicants who failed the exam were prevented from retaking it for six months (Civil Service Commission, 1885).
35If there were no candidates from the top priority state, the Commission produced a list of candidates from the state

next in the list.
36This number was further reduced to three in 1888 (Civil Service Commission, 1886, p.128).

10



of those who had obtained a passing grade in the previous decade had received an appointment. 37

Expected Effects of the Reform. It is unclear whether such a reform would improve or worsen

the representation of individuals from disadvantaged backgrounds. On the one hand, the histori-

cal literature emphasizes how applicants connected to in�uential individuals were more likely to

secure positions under the patronage system. For instance, Ziparo (2017)'s analysis of application

�les �nds that, among women appointed to federal jobs in the 1860s, 71% had been recommended

by a member of Congress.38 To the extent that individuals from disadvantaged backgrounds were

less likely to have these social connections, the reform could have improved their representation.

Moreover, access to a “common school” education (which would have, in principle, quali�ed

applicants for passing the exam) was relatively widespread in 19th-century US, at least for white

children. Panel (a) in Figure B8 shows school attendance rates, by age and parental wealth quintile,

for white children in 1870. By 1870, nearly 80% of white children age 10 attended school. Although

children with wealthier parents had higher attendance rates, even among children with parents at

the bottom of the wealth distribution such rates were above 60%. 39 Indeed, among adults aged 20

to 50 in 1880 (the last pre-reform census), the literacy rate was above 90% (Ruggleset al., 2021).

On the other hand, Libecap & Johnson (2007) emphasize how patronage was “viewed as a

means of democratizing the government” as “anyone with the right political connections could

obtain a government job, at least for a short while.” 40 According to this view, the rise of “mass-

based political parties” in 19th-century US required “great efforts and contributions by a host of

devoted party workers,” thus creating patronage opportunities for the “common person” (Greene,

1984). In contrast, a system based on competitive exams faced the risk of creating a “monopoly of

of�ce holding on the part of a particular class” (Civil Service Commission, 1884, p. 49).

3 Data

3.1 Federal Personnel Records

Our main source of data are the “Of�cial Registers of the United States” (Department of the In-

terior, 1871-1893) (henceforth, the Registers). The Registers contain detailed information on the

Federal workforce, including employees' names, birthplaces, state of residence at the time of ap-

pointment, position, unit, and compensation. We digitized the 12 registers published between 1871

37These �gures imply an average of 14,000 yearly applicants in 1883–1893 (about 28 out of 100,000 people based
on the US 1880 population). Of those who applied to the classi�ed departmental service, 15% ended up receiving an
appointment by 1893 (23% of 65%). As a comparison, the Indian Civil Service exam is completed by about one million
applicants per year (75 applicants every 100,000 people). Of these, about 1,000 are appointed yearly (0.1%).

38Moreover, “of the successful applicants without congressional support, two had the support of president Andrew
Johnson. Generals, police commissioners, governors, bankers, mayors, and clergymen all wrote women letters of rec-
ommendation for places in Washington, D.C.” (Ziparo, 2017). Similarly, Aron (1987) describes a number of cases where
employees secured their position through a family connection with a member of Congress.

39Panel (b) in Figure B8 shows school attendance rates by parentaloccupation. Attendance rates for children aged 10
were close to 70% for children of unskilled workers (the group with the lowest average attendance).

40A similar quote can be found in Johnson & Libecap (1994): “if anything, patronage was seen as promoting the ideals
of equality and social mobility because it allowed the common person to �ll public of�ces."
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and 1893 (the Registers were published biennially), roughly ten years before and after the passage

of the Pendleton act. Although the Registers include information on members of the Army and the

Navy, we focus our analysis on civil servants.41 Our data include information on approximately

450,000 employee-years. Of these, about 100,000 correspond to employee-years in the executive

departments in DC, and about 40,000 correspond to new hiresin these departments (our main fo-

cus).42 Figure A3 shows an example page corresponding to the 1881 Register, listing employees in

the Internal Revenue Servicewithin the Treasury Department.

3.2 Measuring Employees' Social and Professional Backgrounds

Linking the Personnel Records to Population Censuses . We collected information on employees'

socioeconomic backgrounds by linking the Registers to US population censuses, using name-based

matching techniques (Abramitzky et al., 2019). Speci�cally, we used workers' names, birthplaces,

and approximate ages to link each of the 1871–1893 Registers to the 1850, 1860, 1870, and 1880 cen-

suses.43 Through this procedure, we obtained information about: (1) employees' socioeconomic

backgrounds, including race, parental wealth, parental literacy, and parental occupations; and (2)

employees' own occupations prior to joining the federal government. We provide further details

and sensitivity checks in Online Appendix Section A. However, we note here that: (1) employees

hired through exams are not more (or less) likely to be matched to the census (Table A1), (2) the

results that do notrequire the linked data (that is, those in which we focus on the country-of-origin

mix of employees) are very similar when estimated in this linked sample (Table A2), (3) the results

are similar when we reweight the sample to account for differences in the matching probability

across individuals (Table A3 and Figure A1), and (4) the results are similar when use alternative

cutoffs to determine whether we deem an observation as a match (Figure A2).

Parental Wealth. The 1860 and 1870 censuses asked all household heads to report the total

dollar value of their real estate and personal property. 44 We use the combined value of real estate

and personal property to rank households in the national (although our results are similar if we

use state-speci�c ranks) wealth distribution, separately by census year and age of the household

head.45 For those employees for whom we observe parental wealth both in 1860 and 1870, we use

41“Postmasters” are a large group of civil servants whose data we have not digitized. We chose not to digitize their
data as the Registers include limited identifying information about these workers. For instance, they do not include
their birthplaces, and in most cases they only include �rst name initials rather than a complete �rst name.

42Although our data enable us to observe the same employee over multiple years, throughout the analysis we only
include them the �rst time they show up in the data (that is, we focus on the �ow of new hires).

43Speci�cally, we assumed workers would have been between the ages of 18 and 60 at the time of their employment
in the civil service. We chose these years since 1850 is the �rst US population census to list persons individually, and
there are no surviving records for the 1890 census.

44The 1850 census asked about real estate property but not about personal property. Enumerators in 1860 and 1870
were instructed to collect personal property information “inclusive of all bonds, stocks, mortgages, notes, livestock,
plate, jewels, or furniture; but exclusive of wearing apparel.” The 1880 census did not include either of these questions.

45A complication with computing such rank is that the 1860 census did not list the Black enslaved population but the
1870 census (which took place after emancipation) did. Because the formerly enslaved population (about 12% of the 1870
US population) owned little wealth, white household heads observed in 1870 would mechanically tend to have higher
ranks than those observed in 1860. To avoid this issue, we construct ranks that are based just on thewhite population. In
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the average rank across census years as our baseline measure.

Note that, to observe parental wealth (or, more generally, any parental characteristic), the na-

ture of our data requires that we observe employees coresiding with their parents in the census.

Hence, to minimize biases due to selective coresidence at later ages, whenever we focus on parental

characteristics we restrict the sample to employees whom we observe with their parents in the cen-

sus at the age of 17 or less (andprior to them joining the civil service). 46

Father's Occupation and Parental Literacy. We split father's occupations into �ve categories:

professional, non-professional white-collar, farmer, skilled blue collar, and unskilled. 47 For those

employees for whom we observe their father's occupation in more than one census, we calculate

the fraction of census years that their father spent in a given occupational category. 48 Finally,

we also use the literacy information to construct indicators of whether employees' parents were

literate.

Nativity Status and Race. We observe workers' birthplace and race, as well as the correspond-

ing information for their parents. We use this information to construct indicators of whether work-

ers are foreign born, whether both their parents are foreign born, and whether they are white. Note

that, while we are able to observe race and birthplace for all employees that we match to at least

one census, we only observeparentalbirthplace for those that we match to a census in which they

were coresiding with their parents. Similarly, as the Registers include information on workers'

birthplaces, we can also use these data directly (without linking to the census) when we investi-

gate if the reform changed the likelihood that workers would be foreign born.

Summary Measures of Employees' Social Background. We compute two summary measures

of employees' socioeconomic backgrounds. These measures are constructed such that a lower

value corresponds to individuals from more disadvantaged backgrounds. First, we follow Kling

et al. (2007) and compute a “summary index” equal to the unweighted average of the following

standardized variables: parental wealth rank, an indicator of whether a worker's father was lit-

erate, an indicator of whether a worker's father was a professional, an indicator of whether a

worker's father was notan unskilled worker, an indicator of whether a worker's parents were US

born, and an indicator of whether the worker was white. 49 Second, we use factor analysis to com-

addition, we base the rank on households with at least one child–as this is the relevant group for our intergenerational
analysis. By 1860, 87% of white household heads with at least one child had positive wealth, whereas that proportion
was 80% in 1870. A related issue is that slave-owning families saw a decline in their wealth after emancipation (Ager
et al., 2019). Hence, families observed in 1870 would tend to be poorer than those observed in 1860. However, our results
are similar if we exclude Southern employees from the sample (where most of these families resided).

46Among employees whom we observe at the age of 17 or less, 80% have a father present in the census.
47This classi�cation corresponds to the classi�cation using �ve occupational categories in Long & Ferrie (2013). We

focus on father's occupations as few mothers worked outside of their households in this period. Professional occupa-
tions are those with a value below 100 in the 1950 Census Bureau occupational classi�cation system. Examples of such
occupations include accountants, lawyers, and teachers. Non-professional white-collar occupations are those with a
value between 200 and 500 (for example stenographers, typists, and secretaries). Farmers are those with a value of 100.
Skilled blue-collar are those with values between 500 and 700 (examples include carpenters and electricians). Finally,
unskilled workers are those with a code above 700 (examples include laborers and housekeepers).

48For instance, when we focus on whether an individual's father had a professional occupation, we assign a value of
0.5 to those cases in which the father is listed as having a professional occupation in one census but not in the other.

49The variables are standardized by subtracting the control group mean and dividing by the control group standard
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pute the �rst principal component of the same set of variables, which we then normalize to have a

mean of zero and a standard deviation of one. 50

Focusing on these summary measures offers two main advantages relative to focusing on in-

dividual characteristics. First, as we observe a large number of workers' characteristics, using a

summary measure minimizes the risk of overrejecting the hypothesis that the reform did not af-

fect workers' socioeconomic backgrounds. Second, using an index “improves statistical power to

detect effects that go in the same direction” (Kling et al., 2007).

Employees' Professional Backgrounds . We observe workers' occupations prior to joining the

civil service.51 Whenever we link an employee to multiple censuses, we focus on their most recent

pre-civil service occupation. When we focus on workers' own prior occupation, we restrict the

sample to workers who were at least 25 years old at the time we observe them in the census (so as

to enable occupations to better re�ect workers' educational and professional attainment).

3.3 Identifying Employees Appointed Through Exam

We combine the linked personnel records with data from the Civil Service Commission reports

(Civil Service Commission, 1883-1893). These reports include a list of all employees hired through

exams in the classi�ed departmental servicein DC. These lists were collected by the Civil Service

Commission with the goal of keeping track of the apportionment of positions across states, and

include employees' names, home state, initial department and compensation, examination taken,

and appointment date. 52 Using this list, we can precisely identify which employees were hired

through exams, as well as the exact exam that they took. Although these lists cover all hires to the

classi�ed departmental service, they do notcover employees in the classi�ed customs and postal

services (as these positions were not apportioned). Figure A11 shows an example page which lists

employees appointed to the classi�ed service in 1883.

In addition to including a list of the employees hired through exams, the reports include a de-

tailed list of the positionsthat were subject to examinations in each of the executive departments.

Figure A12 shows an example page listing the positions subject to exam in the Treasury Depart-

ment. These data enable us to precisely identify the set of “treated” positions.

Summary Statistics and Sample Size . Table B2 shows summary statistics for employees in

our baseline sample, separately based on whether or not they were appointed through an exam.

Employees appointed through exams came from wealthier families, were more likely to have a

father with a professional occupation, less likely to have an unskilled father, less likely to be foreign

born or have foreign-born parents, and more likely to be white.

Finally, note that the number of observations varies depending on the speci�c characteristic

we consider. For instance, while we only observe parental wealth for those employees that we

deviation, so that each component of the index has a mean of zero and a standard deviation of one for the control group.
50There is a 0.9 correlation between both measures, so, for brevity, we mostly focus on the Kling et al.(2007) index.
51Unfortunately, censuses prior to 1940 do not include information on earnings or years of schooling.
52The one exception is that, as described above, these lists do not include employees hired for the position of printing

assistant in the Bureau of Engraving and Printing (as these positions were not apportioned).
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�nd as children in the 1860 or 1870 censuses (as these were the only two censuses that included

this variable), we observe parental occupations and parental birthplace for employees we �nd as

children in any of the censuses of the period. Hence, we have more observations for the latter

two characteristics than for parental wealth. Similarly, we observe race for any employee that

we match to at least one census (regardless of the age at which we �nd them as observing this

variable does not require observing individuals coresiding with their parents). Our �ndings on

parental occupations and parental birthplaces are nevertheless similar if we restrict the sample to

employees for whom we also observe parental wealth (see Tables B4 and B5).

4 Empirical Strategy

Our main goal is to assess the extent to which selecting employees through competitive exams

changed bureaucrats' socioeconomic backgrounds. To do so, our empirical strategy compares the

characteristics of employees hired before and after the reform (�rst difference), in positions ex-

empted and non-exempted from exams (second difference). We estimate:

yipt = � p + � t + �Exam p � Af ter t + 
X ipt + � ipt (1)

where yipt corresponds to a characteristic of employee i in position p in year t, � p are position

�xed effects, and � t are hiring-year �xed effects. A position is de�ned as the combination of an

occupation, a compensation, a bureau and a Department–for instance, clerk, $1200, Pension Of�ce,

Interior Department. By including position �xed effects, our analysis compares workers hired to

perform the samejob in the sameunit, some of whom were recruited through patronage and some of

whom were recruited through exams. Moreover, the inclusion of hiring-year �xed effects enables

us to net out changes in worker characteristics stemming from aggregate changes in the economy

(for instance, changes in the relative attractiveness of the public sector). Our interaction of interest

is Exam p � Af ter t : Exam p is one for employees in one of the “treated” positions (that is, those

that became subject to exams), andAf ter t is one for employees hired after the reform. Finally, in

some speci�cations we include additional control variables (described by below) as captured by

X ipt . Throughout the analysis, we cluster standard errors at the level of the position.

In addition, we also estimate event-study speci�cations of the form:

yipt = � p + � t +
1893

å
t= 1875

� t Exam p � � t + 
X ipt + � ipt (2)

where the � t coef�cients describe the evolution in the characteristics of employees hired in

positions subject and non-subject to exams during our sample period. The omitted category is

workers hired in 1873, the �rst year in the data for which we can identify newly hired employees. 53

This speci�cation enables us to investigate the extent to which the reform had different effects in

53While we have collected personnel records starting in 1871, 1873 is the �rst register year for which we know whether
employees arenew hires(based on comparing the list of employees in 1873 to the list in 1871).
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the shorter (immediately after its passage) and longer (10 years after its passage) term.

As described above, the reform established that positions in the Departmental Service in DC

had to be apportioned across states. Because this change could have by itself affected workers'

characteristics (to the extent that it affected their regional origins), in our preferred speci�cation

X ipt includes workers' home-state �xed effects. By including these �xed effects, we shut down

the effects of the reform that stem from compositional changes in bureaucrats' regional origins. In

practice, the inclusion of such �xed effects has only modest effects on our estimates. 54

Challenges to Identi�cation and Tests of the Identi�cation Strategy . Our control group is

comprised of workers both in low- (such as laborers) and high- (such as unit chiefs) pay positions.

One concern is that the characteristics of such workers would have been on a different trend rel-

ative to those of workers in the positions subject to exams. This might have been the case, for

instance, if the relative attractiveness of the public sector was differentially changing for workers

in different parts of the skill distribution.

To address this concern, Table B3 presents, for each of our main variables of interest, F-test

statistics corresponding to the hypothesis that all pre-reform event-study coef�cients are equal to

zero. The estimates correspond to our preferred speci�cation, which includes home-state �xed

effects in addition to the baseline variables. The table shows that, regardless of the outcome we

consider, we do not reject such a null hypothesis. In Section 5, we also present graphic evidence

consistent with the common trends assumption. Finally, subsection 5.1 shows the robustness of

our results to using alternative de�nitions of the control group (including an exercise in which we

simply compare workers in “treated” positions before and after the reform).

A second concern is that, to the extent that appointing of�cers wished to retain hiring discre-

tion, the reform might have incentivized hiring in the exam-exempted segments of the bureau-

cracy. In this case, our effects could stem from changes in the control group rather than by changes

in the characteristics of exam-appointed employees. Indeed, in Moreira & Pérez (2021) we docu-

ment such a response in the context of the classi�ed Customs Service: requiring that employees

making $900 or more a year were hired through exams led to a near doublingin the share of workers

making less than this cutoff.

There are three reasons why this concern is less likely to be relevant in our context (i.e. the clas-

si�ed departmental service). First, the historical literature suggests that such manipulation was

unlikely to occur for positions in the executive departments in DC as these positions were under

tighter control from the Civil Service Commission. 55 Indeed, Figure 1 shows that, in the classi�ed

departmental service, the share of positions that would have been subject to an exam remained

54Although employees had to provide proof of residence, a concern is that they had incentives to claim that they
resided in a state with fewer appointed employees so as to increase their appointment chances. However, our results
are similar if we use workers' birthplace�xed effects (see Table B12).

55For instance, Civil Service Commission (1890) writes that “Turning to the custom-houses, the Commission is able to
present much less satisfactory tables. The classi�cation of the Customs Service has always been very imperfect. It has
been classi�ed by salary rather than by employment, and has been possible to take the employees out of the classi�ed
grades by lowering their salaries or by changing their designations.”
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relatively �at (at about 60%) over our period. 56 Second, when we plot the data separately for the

control and treatment groups, there is little indication of a sharp post-reform change in the char-

acteristics of the control group (Figure B1). Indeed, consistent with this stability, our results are

similar regardless of whether we implement our baseline difference-in-differences strategy or we

perform a simple before and after comparison of the backgrounds of employees in “treated”' posi-

tions (Table B13). Third, our results are similar when we use alternative control groups comprised

of workers in units in which no employee was subject to the reform (and where these spillovers

were hence less likely to occur) –for instance, workers outside of DC or workers in the legislative

and judicial branches of government (see Figure B2).

Sample Restrictions . In our main analysis, we restrict the sample to workers in the Executive

Departments in DC. We do so because, for these workers, we have exact information on which

of them were appointed through an exam (rather than inferring this information based on their

position and estimated hiring date). 57 We note, however, that our results are similar if we include

workers outside of DC or outside of the Executive Departments (for instance, in the Legislative

or Judicial Departments) in our control group, or workers in the classi�ed Customs Service to our

treatment group (see Figures B2 and B3). In addition to focusing on the Executive Departments,

we also restrict our baseline sample to maleemployees. We do so for two reasons. First, as most

women changed their last name upon marriage, it is challenging to track women across sources

using their names.58 Indeed, our matching rates are lower for females (Figure A14). Second,

nearly 85% of the employees appointed through exams were male, so restricting the sample to

male employees further improves the comparability of the treatment and control groups. Our

main results are nevertheless similar when we add females to the sample (see Figures B2 and B3).

Table B1 illustrates the construction of our baseline sample.

5 Main Results: Exams and Bureaucrats' Socioeconomic Backgrounds

In this section, we ask if the reform facilitated or impeded the access of individuals from disad-

vantaged backgrounds to government jobs. We focus on parental wealth, parental occupations,

parental literacy, worker's countries of origin, and race.

Summary Index of Social Background . We �rst investigate the effects of the reform on the

Kling et al. (2007) summary index of employees' socioeconomic background. This index aggre-

gates information on parental wealth, parental occupations, parental literacy, nativity status, and

race, and is constructed such that a lower value corresponds to individuals from lower-SES back-

grounds.

Panel (a) in Figure B1 shows the average of this index for newly hired workers, separately

56As described above, the 1891 decrease in the share of covered positions is driven by the addition of 2,500 workers in
the Census of�ce. These workers were hired temporarily to tabulate the 1890 census and were exempted from exams.

57This restriction excludes workers in the Executive departments outside of DC (such as those in the Postal and
Customs services), workers in the Judicial and Legislative departments, and workers in miscellaneous government
agencies not affected by the reform.

58For instance, 40% of women aged 18 to 50 with an occupation in the 1880 census were either married or widowed.
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based on whether workers were employed in positions subject or not subject to exams. The �gure

shows that, throughout the period, workers in positions subject to exam had higher values of the

index than those in exempted positions. However, this gap appears to increase after the reform.

Table 1 estimates the speci�cation in equation 1 and con�rms that the reform was associated

with an increase in workers' summary index of socioeconomic background. Speci�cally, Column

1 shows a 0.18 standard deviation increase in the value of such index.59 Column 3 shows a similar

increase (of 0.29 standard deviations) if we instead use the �rst principal component of the same

set of characteristics included in the Kling et al.(2007) index. The estimates are similar regardless of

whether or not we include �xed effects for workers' state of residence (odd versus even columns),

suggesting that the effects are not driven by apportionment-induced changes in workers' regional

origins.

Figure 2 shows the corresponding event-study estimates, again focusing on the Kling et al.

(2007) index. The pre-reform event-study coef�cients are sometimes positive and sometimes neg-

ative, and we do not reject the hypothesis that they are all jointly equal to zero (p-value: 0.33, see

Table B3). In contrast, all of the post-reform coef�cients are positive and they are jointly statistically

signi�cant (p-value<0.01, see Table B3).

The �gure suggests a rapid increase in the index after the reform, with the estimates then de-

clining in size to a value of around 0.12 standard deviations. One likely explanation for the initial

jump and subsequent leveling of the effects is that applicants from disadvantaged backgrounds

might have required more time to “catch-up” with the contents of the exam. Such a catching-up

mechanism can rationalize why the increase in applicants' socioeconomic status was stronger im-

mediately after the reform. We emphasize, however, that our difference-in-differences estimates

are not driven by this initial jump–in fact, they are not driven by any particular post-reform year,

see Figure B6 which shows the robustness of our difference-in-differences estimates to excluding

one post-reform year at a time.

To benchmark these magnitudes, note that the pre-reform median value of the index was 0.25

among workers employed as “clerks” and -0.12 among those employed as “laborers”. Hence, the

increase in the summary index corresponds to about half of the pre-reform gap between clerks, a

white-collar occupation with a pre-reform median annual compensation of $1400, and laborers, a

blue-collar occupation with a pre-reform median annual compensation of $660.

Parental Wealth . We next investigate the consequences of the reform for the different com-

ponents of the index, starting from parental wealth ranks. Panel (b) in Figure B1 shows average

parental wealth ranks for workers in positions subject and non-subject to exams, from 1873 to 1893.

Similar to what we observe for the summary index, the �gure suggests a differential post-reform

increase in the parental wealth ranks of workers in positions subject to exams.

Columns 1 and 2 in Table 2 con�rm that the reform led to an increase in employees' family

wealth ranks. Speci�cally, employees hired through exams came from families that were 6.2 per-

centile ranks higher in the national wealth distribution, slightly above a 10% increase.

59As described in Kling et al. (2007), the point estimates show “where the mean of the treatment group is in the
distribution of the control group in terms of standard deviation units.”
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In columns 3 to 6, we compute separate ranks for personal property and real estate wealth –

rather than a single rank based on their combined value. Differences in real estate wealth may sim-

ply re�ect regional differences in home-ownership rates (rather than true differences in parental

resources). It is reassuring that the average rank increases for both measures and particularly so

for personal wealth: Workers appointed through exams came from families that were 7 percentile

ranks higher in the distribution of personal property wealth and 4 percentile ranks higher in the

distribution of real estate property–although the increase in real estate wealth rank is not signi�-

cant once we add home-state �xed effects.

Figure 3 shows event-study estimates of the effects of the reform on parental wealth ranks. The

pre-reform event-study coef�cients are relatively small and we do not reject the hypothesis that

they are jointly equal to zero (p-value: 0.39, see Table B3). In contrast, the post-reform event-study

coef�cients are all positive and are jointly statistically signi�cant (p-value<0.01, see Table B3). The

estimates suggest a rapid increase in parental wealth following the reform. However, unlike when

we focus on the summary index, the year-by-year estimates are less stable: they are the largest in

1885 and the smallest in 1887 and 1893.

Who Gained and Who Lost Access? The reform increased employees' average parental wealth

ranks. Such increases could be compatible with increases in the representation of the middle class

at the expense of the children of the poor, or with increases in the representation of the upper class

at the expense of the middle (or by some combination of the two).

To investigate which groups increased and which groups decreased their representation, we

split individuals based on the wealth quintile of their parents. Panels (a) and (b) in Figure 4 show,

for newly hired employees in positions that became subject to exams after 1883, their distribution

across family wealth quintiles in the pre- and post-reform periods. Panels (c) and (d) show the

same distribution but for employees in positions that did not become subject to exams.

Among workers in positions subject to exams, those who grew up with families in the top quin-

tile were overrepresented prior to the reform (they accounted for about 35% of workers). However,

there were small differences in the relative representation of individuals from the bottom four

quintiles: each of these groups accounted for about 15% of workers prior to the reform. After the

reform, in contrast, we observe a sharp increase (from 15 to 25%) in the proportion of workers from

the 60–80 quintile. This increase seems to come mostly at the expense of the bottom quintile.

Among those in positions exempted from exams, both the top and the bottom family wealth

quintiles were overrepresented in the pre-reform period (Panel (c)). This bimodal distribution

likely re�ects the fact that exempted positions included both leadership (such as bureau chiefs)

and low-pay positions (such as laborers). The overrepresentation of both the bottom and the top

of the parental wealth distribution remained similar in the post-reform period (Panel (d)).

Panel (e) in Figure 4 con�rms this pattern when we estimate equation 1 using as dependent

variables indicators for belonging to each quintile of the parental wealth distribution. First, we

�nd no change in the likelihood that an employee would belong to the top 20%. Second, we �nd

an increased representation of families between the 60 and 80 percentiles of the wealth distribution,
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which comes at the expense of families in the bottom two quintiles (particularly the bottom 20%).

Father's Occupations and Parental Literacy . Table 3 shows that the reform increased the share

of employees whose father had a higher-status occupation. First, employees hired through exams

were 2.4 percentage points less likely to have a father with an unskilled occupation (nearly a 30%

decline). Indeed, combining all blue-collar occupations (skilled blue collar plus unskilled) into a

single group, we observe a 6 percentage points decline in the likelihood of having a father in this

category (see Table B6). Second, exam-based hires were 5 percentage points more likely (relative to

a baseline of 11%) to have a father with a professional occupation. Finally, there is also an increase

in the share of employees with a farmer father, although this effect is smaller (and loses statistical

signi�cance) once we include �xed effects corresponding to workers' home states.

Similarly, Table B7 shows that individuals appointed through exams were 2.6 percentage points

more likely to have a literate father (relative to a sample mean of nearly 93%), although there is no

such a gap when we focus on employees' mothers.

Country of Origin and Race . Table 4 shows that the reform reduced the representation of

immigrants (and their children) in government jobs. Columns 1 and 2 show that employees ap-

pointed through exams were 4 percentage points less likely to be foreign born, nearly a 40% re-

duction. This result could re�ect the fact that immigrants, who had less exposure to US education,

might have been at a disadvantage when completing the exams. The decline in the share of immi-

grants, however, does not seem to be simply driven by a lack of familiarity with English: Table B8

shows a large decline in the share of immigrants from English-speakingcountries.

An advantage of using immigrant status as an outcome is that it does not require linking obser-

vations to the census (as birthplace was directly reported in the Registers). Hence, we can assess

the sensitivity of the results to using either the full or the linked sample. Table A2 shows a similar

decline in the likelihood that an employee would be foreign born regardless of which sample we

use; if anything, the decline is larger when estimated in the full (non-linked) sample. Moreover,

the difference between the estimates becomes even smaller (Table A2) as we reweight the linked

sample to account for differences in the likelihood of matching an observation to the census.

In columns 3 and 4 of Table 4, we instead focus on the likelihood that an employee would have

been thechild of an immigrant. Unlike migrants themselves, their children were likely exposed to

education in the US, perhaps limiting the disadvantages observed in the �rst generation. However,

we �nd that exams also sharply reduced their representation: there is a 7 percentage points decline

in the proportion of children of immigrants (relative to a control group mean of about 20%).

Finally, in columns 5 and 6 we investigate if the reform changed the racial mix of government

employees. The dependent variable in these columns is an indicator that is one if an employee

reported being white in the census. Although the reports of the Civil Service Commission argue

that the reform increased the representation of African Americans, we �nd limited evidence that

this was the case: the point estimates are very close to zero and enable us to rule out small changes

in employees' racial mix. 60 This �nding is perhaps not surprising in light of the fact that African

60The reports claim that “It is noticeable that a much larger proportion of colored people receive appointments under
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Americans had limited access to educational resources but also represented a very small propor-

tion of federal workers prior to the reform.

Heterogeneity by Type of Exam and Position. Although most employees were hired in rel-

atively non-technical mid-tier positions such as copyists or clerks (whose exams only required a

“common school” education), some workers were hired for more “elitist” positions. For exam-

ple, for technical positions whose exams would have required more specialized knowledge, or for

positions paying particularly high salaries. Indeed, one possibility is that the increased elitism

we document was speci�c to these more “elitist” positions. To assess this possibility, we next in-

vestigate if the effects of the reform varied depending on the position to which a bureaucrat was

appointed. To do so, we �rst estimate:

yipt = � p + � t + �Clerk p � Af ter t + �Technical p � Af ter t + 
X ipt + � ipt (3)

where Clerkp is one if employee i is listed as having taken either the clerk or the copyist exam, and

Technicalp is one if the employee is listed as having taken one of the various technical exams (for

instance, the exam for meteorological clerks in the Department of Agriculture).

Table B9 shows a very similar increase in the summary index of employees' socioeconomic

backgrounds, regardless of the type of positions they were appointed to: employees hired through

exams, both in more and less technical positions, were of higher social class than those hired

through patronage. These �ndings suggest that the increase in applicants socioeconomic status

was not driven by those positions which required advanced education.

In Table B10, we perform a similar analysis but splitting workers between those appointed

into below and above median paying positions. The table shows an increase in the socioeconomic

status of individuals appointed to both types of positions, although the point estimates suggest a

larger increase among those appointed into the higher paying jobs.

Alternative Explanations . We next consider a number of alternative explanations, other than

the use of exams per se, for the observed increase in applicants' socioeconomic status. First, since

exams were held across the country, the reform might have facilitated the access of workers from

a broader set of locations to government jobs. Second, unlike in the case of recruitment through

patronage, exam dates and locations were widely and publicly advertised. Hence, an applicant

from a rural area or who lived far from DC might have been more likely to be aware of government

jobs than in the pre-reform era.

An implication of both of these channels is that our results should be driven by changes in

employees' geographic origins. To assess this possibility, we investigate how our results change as

we include: (1) birthplace, (2) childhood state, or (3) childhood state by urban/rural �xed effects.

Intuitively, if the effects of the reform stemmed from changes in employees' geographic origins,

we should observe muted effects once we compare individuals who grew up in similar locations.

Table B12 shows that changing employees' geographic origins does not appear to be a quanti-

tatively important channel for explaining our results: we observe similar increases in the summary

the civil-service law than under the old patronage system.” (Civil Service Commission, 1891)
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index of social status when looking within childhood locations of residence (or within birthplaces).

The third alternative explanation is that applicants from less privileged backgrounds might

have fewer resources to adapt to any newrecruitment system, irrespective of whether this new

system involves an exam or not. If this “disruption” channel explained our results, then the effect

of the reform should have been short-lived. However, Figure 2 shows that the reform's effect

persisted: By 1893 (10 years after the reform), workers appointed through exams were still of

higher social status than those hired through patronage. 61

The �nal alternative explanation is that the effects that we capture are not driven by the reform

itself but rather by the transition to a Democratic administration in 1884. After a long period of

Republican dominance (starting with Grant's presidency in 1869), Democrats recovered the pres-

idency in 1884, one year after the reform. Although for such a transition to explain our results it

would need to be the case that it differentially affected the backgrounds of workers in positions

subject to exam, we can directly show that our results are not driven by it. Speci�cally, as the

presidency went back to a Republican in 1888 and then back again to a Democrat in 1892, we

can investigate whether the effects of exams depended on whether the President was a Democrat

or a Republican. Table B11 shows that the increase in workers' socioeconomic status occurred

bothunder Democratic and Republican presidencies, although the point estimates are larger while

Democrats were in power. Moreover, the effects are not driven by any particular presidential tran-

sition: they are of similar magnitude when we exclude one post-reform year at a time (Figure

B6).

Summary of Results . The reform increased the socioeconomic status of government workers:

they had higher levels of parental wealth, were less likely to have a literate father, more likely to

be the children of professionals, and less likely to be the children of immigrants (or immigrants

themselves). This increase in socioeconomic status occurred immediately after the passing of the

reform and persisted for at least 10 years. Moreover, the increased elitism is observed even when

restricting the comparison to workers with similar geographic origins, and both during Democrat

and Republican presidencies. These additional �ndings suggest that the increased elitism was

driven by the use of exams per serather than by other features of the reform.

5.1 Robustness Checks

We next show that our results are robust to: (1) including additional control variables to account for

potential time-varying shocks, (2) using alternative de�nitions of the control and treatment groups,

(3) using alternative de�nitions of which workers are considered new hires, (4) implementing a

randomization inference approach, (5) features of the linking strategy, and (6) adjusting for the fact

that we cannot observe parental characteristics for individuals who moved to the US as adults.

Time-Varying Shocks and Additional Control Variables . By establishing that classi�ed po-

sitions had to be apportioned across states, the reform increased the representation of workers

from certain states and decreased the representation of workers from others. Although we include

61Note that introducing exams has per sepotentially important dynamic implications, which we discuss in Section 6.1
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home-state �xed effects to account for this channel, a concern is that the labor market in differ-

ent states might have been on different trends, leading to differential changes in the selection of

workers interested in government jobs. In this case, the effects we capture would not be those

of transitioning from patronage to exams but rather the effects of increasing the representation of

certain states. To address this concern, in Figures B2 and B3 we show that our results are similar

when we include home-state times hiring-year �xed effects.

In Figure B5, we show that our results are similar when we exclude employees from one Exec-

utive Department at a time from the sample. The y-axis in this �gure shows our estimated effects,

whereas the x-axis shows the excluded department. This �nding rules out the possibility that our

results were driven by a change concurrent to the reform and taking place only in a speci�c de-

partment. Moreover, our results are similar when we include department times hiring-year �xed

effects (Figures B2 and B3).

Alternative Samples and De�nitions of the Control Group . In our baseline analysis, the con-

trol group is comprised of employees in the Executive Departments in DC who worked in positions

exempted from exams (that is, positions either at the bottom or the top of the state hierarchy). Fig-

ures B2 and B3 show that our results are robust to using alternative control groups. First, they

are similar when we use a control group constituted by either: (1) only bureaucrats at the bottom

of the state hierarchy, or (2) only bureaucrats at the top. Second, they are similar when we drop

workers making more than $3000 or less than $600 from the control group (so as to increase the

treatment-control group comparability). Third, they are similar when we add workers outside of

DC to the control group. 62 Fourth, they are similar when we add workers who were employed in

DC but worked outside of the Executive departments (in units in which no employee was affected

by the reform). Fifth, the results are similar when we add female employees to the sample (both to

the treatment and the control groups).

Finally, Table B13 shows that our results are also similar when we implement a simple before

and after comparison of the characteristics of employees in positions subject to exam. In this table,

we restrict the sample to employees in the “treated” positions and compare their average charac-

teristics before and after the reform (net of position �xed effects). 63

Adding Customs Service Employees to the Treatment Group . In our baseline analysis, the

treatment group is comprised of workers in the Executive Departments in DC who worked in

positions subject to exams. However, our data include another group of individuals appointed

through an exam: namely, employees in the classi�ed Customs Service. Speci�cally, the classi�ed

Customs Service was initially restricted to customs-collection districts with at least 50 employees,

and to employees making no less than $900 within these districts.64

62When we do so, we add place of employment to our de�nition of a position.
63Speci�cally, we report the estimated value of � from the following equation:

yipt = � p + �Af ter t + 
X ipt + � ipt

using the sample of employees in “treated” positions.
64As discussed above, we do not have data on employees in the classi�ed PostalService.
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We chose to focus on employees in the Executive departments in DC for two reasons. First,

we have exact information on which of them were appointed through an exam. Second, Moreira

& Pérez (2021) show that, in the Customs Service, the reform induced a distortion in districts'

personnel structure. In particular, it caused a sharp increase in the share of workers making less

than $900 (who were exempted from exams). Such a response complicates the interpretation of our

difference-in-differences design, as it implies that the reform potentially affected boththe treatment

and the control positions.

Nevertheless, Figures B2 and B3 show that our results are robust to adding Customs Service

employees to the treatment group. In this �gure, we classify these employees as having been

appointed through an exam based on their estimated hiring date, position, and collection district.

Alternative De�nitions of a New Hire . In our baseline, we classify a worker as a new hire

if there is no worker listed in the previous register with the same name, birthplace, appointment

state, and Department.65 A concern with this approach is that errors in the registers (or in our dig-

itization) might lead us to deem a worker as a new hire even if that worker was already employed

by the government. Although it is unclear why such errors would rationalize the effects that we

observe, in Figures B2 and B3 we adopt a more stringent de�nition of a new hire. Speci�cally, we

de�ne a worker as a new hire if there is no employee in the previous register with a name within

a 0.1 Jaro-Winkler string distance of their name (rather than using exact names) and regardless

of birthplace. 66 The �gures show that using this alternative de�nition, which classi�es fewer em-

ployees as “new hires”, yields results that are similar to the ones that we obtain with our baseline

de�nition.

Inference . Figure B4 shows that our results are robust to implementing a randomization in-

ference approach. To do so, we randomly classify a group of workers (of equal size of our actual

treatment group) as having been hired through exams. We then estimate the “effects” of the re-

form using these placebo treatment groups, repeating the exercise 1,000 times. Reassuringly, these

placebo estimates are centered around zero and signi�cantly smaller than the actual estimates.

Linking Strategy . First, Figure A2 shows that our results are similar when we use more or less

conservative cutoffs for deeming an observation as a match. Second, Table A3 and Figure A1 show

that our results are similar if we reweight the data to account for differences in the observable

characteristics of matched and non-matched employees.67 Finally, as discussed above, our results

focusing on the likelihood that employees would be foreign born (which do not require linked

data) are similar when estimated using either the linked or the non-linked samples (Table A2).

Missing Data on Migrants' Parental Characteristics . Our information on parental character-

65We implement this approach because we do not have direct information on worker's hiring dates and hence need
to infer them from comparing adjacent Registers.

66The Jaro-Winkler string distance is based on the number of edits that would be required to turn one string into
another. The measure takes a value of zero for two identical strings and a value of one for two strings with no common
characters.

67To do so, we estimate a probit model of the likelihood of matching to an observation in the census, including as
independent variables indicators for workers' birthplace, state whence appointed, department, position, compensation,
and register year. We then reweight the data based on the inverse of the estimated matching probability.
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istics is based on observing children living with their parents in the US census. Hence, we do

not have this information for those foreign-born employees who moved to the US as adults. This

omission could be problematic because the reform reduced immigrants' representation (Table 4).

To deal with this issue, we implement an exercise, in the spirit of Lee (2009), in which we bound

the bias that might result from this omission. Speci�cally, we reestimate our main speci�cation in

an expanded sample in which we impute foreign-born employees three alternative values of the

parental summary index: (1) the 10th percentile of the value observed among all employees of the

same occupation in the pre-reform period, (2) the 50th percentile, and (3) the 90th percentile. This

expanded sample is constructed such that the fraction of immigrants in a given year is the same as

in the actual non-linked sample.

Table B14 shows that, even under the extreme assumptions that immigrants whose parental

information we do not observe were at the 10th or the 90th percentile of the summary index, there

would have still been an increase in this index due to the reform. 68

6 Why did Exams Decrease the Representation of Individuals from Dis-

advantaged Backgrounds?

Our interpretation of the �ndings is that, by increasing the relative importance of education in the

hiring process, the reform improved the chances of “educated outsiders” (individuals with high

education but limited connections). Because middle class applicants were overrepresented in this

group, the reform increased their representation. We �rst provide a conceptual framework that

illustrates this interpretation. We then show evidence consistent with it and discuss additional

hard-to-measure channels through which the exam might have affected workers' characteristics.

6.1 Conceptual Framework

Assume that obtaining a government job depends on applicants' education (" e") and connections

("c"). We consider education broadly, including applicants' stock of knowledge as well as their

ability to study for the exam. Connections could also be of various types, including family (for

instance, being related to a member of Congress) and political (for instance, having worked for

the incumbent party) connections. Further, assume that e and c are potentially correlated with

applicants' social class (s).

Applicants are hired if they are in the top l% of candidates in terms of their combined values

of e and c; that is, if:

68This possibility is unlikely for two reasons. First, the US was wealthier than the European countries that accounted
for most immigration in this period. Hence, in the absence of migrant selectivity, migrants would have come from less
privileged backgrounds than the US born. Second, the evidence on immigrant selectivity during this period shows
that migrants tended to be drawn from the lower (or at most intermediate) social classes in their origin countries (see
Abramitzky et al. (2012) and Abramitzky & Boustan (2017)). These two factors suggest that, if we could observe the
parental characteristics of foreign-born employees, we would �nd an even largerincrease in elitism.
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�e + ( 1 � � )c > F � 1(1 � l ) (4)

where F � 1 is the inverse cdf function corresponding to the distribution of �e + ( 1 � � )c.

We interpret the reform as an increase in the value of � (the relative weight of education).

Hence, a direct effect of the reform is to favor the “educated outsiders”: individuals with high

values of “education” ( e) but low values of “connections” ( c).69

Whether the shift towards “merit” helps the poor or the rich depends on the relationship be-

tween e, c, and s. Figure B7 illustrates three possible cases. In Panel (a), social class has a stronger

correlation with education than it has with connections. In this case, introducing exams dispro-

portionately helps the chances of the children of the rich. In Panel (b), in contrast, social class is

correlated with connections but has no relationship with education. Under these conditions, in-

troducing exams increases the representation of the children of the poor. Finally, in Panel (c) the

“middle class” increases its representation after the reform: it has similar levels of connections

than the “poor” but higher levels of education. Note that, even if there is a positive relationship

between education and social class, increasing the weight of education does notnecessarily favor

the children of the rich.

A simpli�cation of this framework is that it abstracts from dynamic considerations. However,

applicants of different social backgrounds might differ in their ability to adapt to exams, making

the effects of the reform potentially different in the short and the long run. For instance, applicants

from wealthier backgrounds might have more resources to prepare for the exams (for instance,

by using tutors), thus increasing such applicants' relative advantage over time. 70 Alternatively,

applicants from poorer backgrounds might need more time to “catch up” with the exams' con-

tent, thus being at a relative disadvantage early on. Our �ndings are more consistent with this

latter possibility: the increase in employees' social status was the strongest immediately after the

reform.71

6.2 Empirical Evidence

The Reform Increased the Representation of “Educated Outsiders” . Our conceptual framework

predicts that the reform should have increased the representation of “educated” individuals. Al-

though censuses prior to 1940 do not include direct information on years of schooling, they do

include information on occupations. Hence, we can assess if the reform brought workers whose

pre-civil service occupation likely required higher educational attainment. 72

Table 5 shows that employees hired through exams were 8 percentage points more likely to

69This framework abstracts from applicants' outside options (that is, we assume that anyone above the cutoff is hired).
We do so to keep the framework parsimonious as the reform did not change workers' outside options.

70For example, Sundell (2014) describes how “after the introduction of competitive exams for the British Indian Civil
Service in the 19th century, private tutors that provided instruction speci�cally for the tests, “crammers”, sprang up.”

71Our framework can incorporate these dynamics by allowing for a time-varying relationship between e, c, and s.
72Literacy (which is included in the census) is a very coarse measure of human capital in this context as more than

90% of the adult white population was literate by 1880.
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have held a professionaloccupation prior to joining the civil service (a 90% increase). These oc-

cupations are precisely the ones that would have required formal education, suggesting that the

reform was successful in recruiting more educated workers. Interestingly, however, we also �nd

an increase in the proportion of workers who were previously employed as farmers. This increase

likely re�ects the fact that the reform changed employees' social mix, increasing the proportion of

those hailing from rural areas (see Table B15 and the discussion below).73 These increases were

mostly driven by a decrease in the likelihood that employees would have held a white-collar non-

professional job prior to joining the civil service. 74

Figure 5 shows the corresponding event-study estimates. The �gure shows a rapid increase in

the share of workers who had a professional occupation prior to joining the civil service, together

with a decrease in the share of those with white-collar non-professional jobs. The increase in the

share of workers with a professional background persists 10 years after the reform, suggesting that

the reform kept attracting workers with stronger professional backgrounds in the longer term.

An additional implication of our proposed interpretation is that exams should have dispro-

portionately bene�ted those individuals who grew up in areas with better access to educational

resources. To test this hypothesis, we combine information on employees' childhood counties

(from our linked sample) with county-level data on per capita schools and teachers in 1850 (from

Haines et al.(2010)).75 Panel (a) in Figure B9 shows the number of schools per children aged 5–14

in 1850, by county. The �gure shows substantial heterogeneity in the local availability of schools.

Counties in the top quintile of the distribution had an average of 7.3 schools every 1000 children,

whereas counties in the bottom quintile had only 0.24. Panel (b) shows a similar heterogeneity

when focusing on per capita teachers.

Panels (a) and (b) in Table 6 show that individuals appointed through exams came from coun-

ties with higher per capita schools and teachers. The outcome variable in panel (a) is the log of per

capita schools in employees' childhood county, and in panel (b) is the log of per capita teachers.

The results are similar when we exploit variation within states (Column 3 in each of the panels)

and within urban/rural areas (Column 4), suggesting that our results do not simply capture differ-

ences across broad regions of the country. Moreover, the results are also similar when we control

for parental characteristics such as occupation (Column 5), birthplace (Column 6), and wealth (Col-

umn 7). This similarity suggests that the association we document is not mechanically explained

by counties' educational resources being correlated with parental resources.

We next investigate if the reform brought “outsiders”, that is, individuals who lacked con-

nections and hence were unlikely to obtain a job through patronage. A challenge in testing this

hypothesis is that informal connections are–by their own nature–dif�cult to observe. Hence, we

73Also, note that farmers were not a particularly uneducated group in this period: Among white adult males aged 18
or more in 1880, those employed as farmers had a 91% literacy rate (compared to 93% among non farmers).

74The two largest occupations among white-collar non-professionals are “managers, of�cials and proprietors” and
“salesmen and sales clerks”. White-collar non-professionals were on average less educated than professionals: In 1870,
the average “occupational education score” among white-collar non-professionals was 23.4, whereas it was 82.2 among
professionals. This score measures the share of individuals in an occupation who had a college degree in 1950.

75We use 1850 because this is the last pre-reform census for which Haineset al.(2010) report these data.
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proxy for them using four measures (each capturing different types of connections that applicants

could have bene�ted from). 76 First, we use an indicator that is one if the bureaucrat's father had

worked for the federal government. Second, we construct an indicator that is one for bureaucrats

who had the same surnameas a member of Congress from their home state.77 Third, we use an

indicator that is one for employees who spent part of their childhood in DC, the city that likely

provided the best opportunities to develop informal political connections. 78 Finally, we construct

a measure aimed at capturing workers' likely party af�liation. To do so, we combine the data

on workers' county of residence prior to joining the civil service (from our linked sample) with

historical county-level data on party vote shares (from ICPSR (1999)). We use this information to

construct an indicator that is one if a majority of voters in the bureaucrats' county had voted for

the incumbent party in the most recent presidential election. 79

Table 7 shows that employees appointed through exams were less likely to have a father who

himself worked for the federal government (although the effect is not statistically signi�cant at the

conventional levels), less likely to have spent their childhoods in DC, and less likely to hail from a

county which voted for the incumbent party in the previous presidential election.

Although in principle all employees might have bene�ted from being “connected”, it is likely

that connections would have been more relevant for accessing jobs that required less technical

skills. This would have been the case, for instance, if being hired required at least a minimum level

of competency–thus making it harder to privilege connections when hiring for more technical

positions (Brierley, 2019).

With this in mind, we assess if the decline in the importance of “connections” depended on

the type of position to which the worker was appointed to. To do so, we estimate the speci�ca-

tion in equation 3, which distinguishes between employees appointed to the less technical clerical

positions and those appointed to positions requiring more specialized knowledge.

Table 7 shows that the decline in the likelihood of being connected comes exclusively from

those individuals who were appointed to the relatively non-technical clerical positions: Employees

in such positions were 3 percentage points less likely to have a father who worked in the Federal

Government (nearly a 50% decline), 8 percentage points less likely to have spent time in DC (a 25%

decline), and 5 percentage points less likely to hail from a county that voted for the incumbent

party (a 10% decline). By contrast, there is a much more limited decline in these probabilities

among those appointed into the more technical positions.

The Middle Class was Overrepresented Among the “Educated Outsiders” . Employees hired

through exams were more likely to belong to the upper-middle class. Our interpretation of this

�nding is that the reform increased the share of such workers because they were overrepresented

among the “educated outsiders”. We offer two pieces of evidence that support this interpretation.

76Importantly, all of these measures are pre-determined with respect to bureaucrats' employment in the civil service.
77The data on Congressmen names are from theBiographical Directory of the US Congress(Dodge & Koed, 2005).
78Ziparo (2017) writes that: “Living in the epicenter of national political life, applicants from Washington, D.C., had

an advantage in obtaining political in�uence. [...] In 1861, Abraham and Mary Lincoln wrote letters of recommendation
for Ann Sprigg, their landlady during Lincoln's single term in Congress in the late 1840s.”

79That is, Republicans 1873–1885 and 1889–1893, and Democrats 1885–1889 and from 1893 until the end of our sample.
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First, Panel (a) in Figure 4 shows that, prior to the reform, workers whose families belonged

to the 60–80 quintile of the wealth distribution were similarly represented in the positions that

eventually became subject to exams as those whose families belonged to the bottom three quintiles.

Moreover, Figure B8 shows that this similar representation occurred despite the higher educational

attainment of workers from the 60-80 quintile. This �gure shows school attendance rates by age

and parental wealth quintile, based on census data covering the entire 1870 US population.

Second, Figure B10 shows that the low representation of the 60–80 quintile in government jobs

prior to the reform was unusual relative to its representation in comparable private sectorjobs.

This �gure shows the distribution across parental wealth quintiles of private sector white-collar

workers, based on a sample linking adults in the 1880 census to their childhood households in

1860.80 The �gure shows that, unlike in the case of civil servants prior to the reform, the likelihood

of holding a white-collar job in the private sector grew monotonically with parental wealth ranks.

What Explains the Presence of Workers from Disadvantaged Backgrounds in Government

Jobs Prior to the Reform? A surprising implication of our �ndings and conceptual framework is

that, prior to the reform, applicants from poorer backgrounds must have been better “connected”

than middle-class applicants. This implication is derived from the fact that these applicants had

worse education than middle-class applicants (Figure B8) but nevertheless managed to obtain a

similar share of government jobs (Figure 4).

A likely explanation for this pattern is that workers from disadvantaged backgrounds (who

typically face worse outside options) might be more likely to be targeted for patronage jobs than

those from the middle class.81 The historical literature suggests that this was indeed the case in

our context. In particular, our period of analysis coincides with the emergence of the “urban polit-

ical patronage machine” (Brown & Halaby, 1987). 82 These machines emerged from the interaction

between two major developments of the period: the rise of “mass-based political parties” (whose

campaigns required large mobilizations of workers and resources) and the expansion of the ur-

ban working-class. These developments created opportunities for mutually bene�cial exchanges

between political machines and impoverished city dwellers: as the “urban immigrant and lower

classes needed help”, the machine provided “assistance and jobs in return for loyalty, labor, and

votes” (Mashaw, 2010). A consequence of these exchanges was to draw an “unprecedented num-

bers of ordinary citizens into the channels of political life” (James, 2006).

Our empirical �ndings are consistent with this explanation. First, we observe declines in the

share of workers from counties in which the incumbent party had received a majority vote, sug-

gesting that the reform indeed reduced political favoritism in the allocation of jobs (Table 7). Sec-

80This sample was constructed using the exact same algorithm that we use to link the personnel records to the census.
81For instance, Sorauf (1960) argues that political machines “�ourished especially in those urban centers inhabited

by large groups of immigrants and minorities-groups not yet integrated into American life, often poor and insecure
and bewildered by the traditions of American politics.” Indeed, politicians' ability to use patronage jobs has dimin-
ished as “private employment has become progressively more attractive with rising wage levels, union protections and
securities, unemployment compensation, pension plans, and fringe bene�ts.”

82Brown & Halaby (1987) de�ne a “political machine” as a “political party that joins a particularistic style of
mobilization-one rooted in favoritism and the use of material inducements”.
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ond, we observe declines in the share of immigrants (Table 4), a group typically described as the

primary target of urban political machines (see, for instance, Cornwell Jr (1964)). Finally, we �nd

a sharp decline in the share of workers from urban areas (Table B15); namely the locations where

machines were the most active (Brown & Halaby, 1987).

The Reform Hurt the Chances of the Poor when Inequality in Access to Education was High .

One implication of our conceptual framework is that, the higher the inequality in educational re-

sources, the more negative the impact of a shift towards “merit” on the chances of children from

poorer backgrounds. To test this implication, we exploit state-level variation in differences in ac-

cess to schooling by parental wealth. Note that, due to the state apportionment rules, applicants

to jobs in the classi�ed departmental service were in practice only competing against individuals

from their own home state (thus making within-state inequality a relevant consideration). Speci�-

cally, we use the 1870 census to compute, for each states:

Inequality s =
%Children in school if family in top 20%in state s

%Children in school if family in bottom 20%in state s
(5)

This measure corresponds to the ratio between: (1) the likelihood that a child aged 8 to 12 from a

family in the top 20% of the wealth distribution would be in school, and (2) the likelihood that a

child aged 8 to 12 from the bottom 20% would be in school. This ratio would be one in a state with

the same access to schooling regardless of parental wealth but above one when such access favors

the children of the rich. Figure B11 shows substantial regional heterogeneity in this measure, with

the highest values in the South and the lowest in parts of the Northeast.

Table 8 reports results in which we split the sample based on whether states had below or above

median levels of educational inequality. Panel (a) shows that the increase in the summary index

of socioeconomic background is about twice as large in the high-inequality states. Note, however,

that the index increases bothin the below- and in the above-median inequality states.

In contrast, Table B16 shows that there is much more limited heterogeneity when we focus

on workers' own occupation prior to joining the civil service: there is a similar increase in the

likelihood that an employee would have held a professional occupation regardless of which group

of states we consider. This �nding suggests that the reform was successful in bringing “educated

outsiders” from both low- and high-inequality states but what varied across states with different

levels of inequality is whothese educated outsiders were in terms of social class.

The Reform Hurt the Chances of the Poor in the Of�ces that Relied the Most on Connections .

If lower-SES individuals were displaced by the reform because they received a disproportionate

share of patronage appointments, their representation should have decreased the most in those

government of�ces in which such patronage was more prevalent prior to the reform (that is, in

those of�ces that relied more heavily on connections).

To test this implication, we exploit heterogeneity across of�ces in the extent to which, prior

to the reform, employees received a higher compensation than that which their pre-civil service

occupation would predict. Intuitively, of�ces that assigned a higher weight to connections relative

to education should have paid salaries that are too high (compared to other of�ces) for a given
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pre-civil service occupation (our proxy for education). To quantify such “excess pay”, we use the

sample of individuals for whom we observe pre-civil service occupation to estimate (restricting

the sample to the pre-reform period):

log(compensation) = � + � log(pre bureaucracy occupational score) + � (6)

where compensation is the �rst annual compensation that we observe for a worker in the civil

service, andpre bureaucracy occupational scoreis the occupational score corresponding to the last

occupation that we observe for that same worker prior to joining the civil service. 83 We then use

the results of this regression to compute, for each of�ce in the pre-reform period, the fraction of

employees earning more than their predicted compensation.

Table 9 shows a higher increase in the summary index of employees' socioeconomic back-

grounds in those of�ces in which, prior to the reform, a larger number of workers were paid more

than their predicted compensation. This �nding is consistent with the idea that, in our context,

“connections” were distributed in a more egalitarian fashion than “education”: the sharpest de-

cline in the representation of lower-SES candidates happened precisely in the of�ces that were

forced to reduce the weight of connections the most.

6.3 Additional Exam-Related Channels

Exam-Induced Change in the Applicant Pool . Our data and empirical design do not allow us to

distinguish if the reform reduced the representation of lower-SES individuals because such indi-

viduals performed worse in the exams, or simply because they were discouraged by the exam and

hence did not apply to begin with. We note, however, that this combined effect is what ultimately

matters for representation.

Similarly, the reform may have also affected bureaucrats' characteristics indirectly, by changing

the group of individuals interested in such career. For instance, the reform might have increased

the prestige of holding a government job, thus increasing the appeal of such jobs for individuals

of higher social status. Although this effect is inherent to any change in recruitment practices (and

the combined effect of changes in screening and changes in the applicant pool is what ultimately

matters for representation), two pieces of evidence suggest that the effects we document are not

solely driven by changes in the prestige of holding a government job. First, if the effects were

only driven by such changes, it is unclear why the effects would be stronger among applicants

from states with high inequality in access to schooling. Second, the rapid change in bureaucrats'

backgrounds that we observe seems inconsistent with the effects being driven by plausibly slower-

to-change perceptions about the prestige of public employment.

Biases in the Exam. A �nal possibility is that the exam reduced the chances of applicants

from disadvantaged backgrounds because its content was biased against such applicants. For

instance, the exam might have included questions that were irrelevant for job performance but

83Speci�cally, we use IPUMS' occscorevariable. This variable corresponds to median earnings by occupation based on
the 1950 census.
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whose answers were only accessible for upper-class individuals. Two pieces of evidence suggest

that such biases are not the main channel that explains our results. First, as described in Section 2,

the exam focused on practical skills relevant for the job. Indeed, applicants to different positions

completed different exams.84 Second, if such biases were the only explanation for our �ndings,

it is unclear why, conditional on parental characteristics, individuals from counties with better

educational resources would have increased their representation after the reform. 85

7 Conclusions

By limiting discretion and making “merit” the main selection criteria, competitive entry exams are

sometimes praised as providing an equal chance to all candidates regardless of background. How-

ever, critics of exams argue that they simply reproduce existing inequities rather than “leveling

the playing �eld”. Do exams help or hurt the chances of lower-SES candidates? This paper stud-

ied this question using evidence from the Pendleton Act, a landmark reform in American history

which introduced competitive exams for the selection of certain federal employees. Using newly

assembled data on the socioeconomic backgrounds of government employees and a difference-in-

differences strategy, we �nd that, while the reform increased the representation of “educated out-

siders” (individuals with high education but limited connections), it led to a persistent reduction

in the representation of lower-SES individuals: workers hired through exams came from wealthier

families, were more likely to be the children of professionals, and were less likely to be the children

of immigrants (or immigrants themselves). This increased elitism was stronger among employees

from states with more unequal access to schooling as well as in of�ces that relied more heavily on

connections prior to the reform.

Our �ndings have implications for the broader debate on exams and meritocracy. Allocating

opportunities based on exams is sometimes described as an equity-ef�ciency panacea, helping

select the most quali�ed candidates while simultaneously increasing the representation of lower-

SES individuals. Our results challenge this view: although using exams could, in principle, help

select more quali�ed candidates, we show that these improvements canalso come with the cost

of increased elitism. More generally, our �ndings show that adopting less discretionary selection

criteria might not necessarily help the chances of lower-SES individuals.

Our results and interpretation also highlight that, to assess the potential equity implications

of exams, it is crucial to understand the forces shaping the distribution of the attributes (educa-

tion, connections, etc.) rewarded by exams and by the alternative selection criteria. A likely driver

of the increased elitism that we document is that, prior to the introduction of exams, patronage

politics might have served as a “great equalizer” in the distribution of connections. If exams are

replaced by other selection criteria, it is important to ask what would be the corresponding eco-

84Despite the general practical nature of the test, more subtle biases might have negatively affected the chances of
applicants from disadvantaged backgrounds. For example, including questions related to �nancial issues has been
shown to harm the performance of disadvantaged students (Duquennois, 2019).

85The poor may also suffer more frequent shocks which affect exam performance (Cotti et al., 2018).
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nomic and social forces equalizing connections (more so than the attributes rewarded by exams)

in the respective setting.

Importantly, while we investigate how exams shaped the social origins of government of�cials,

an important question that remains unanswered is whether the poor themselves were on netmade

worse off by the reform. The answer to this question is not an obvious one for a variety of reasons.

For instance, individuals from disadvantaged backgrounds might bene�t the most from having a

well-functioning state, even if achieving this ef�ciency implies that they might lose direct access to

government jobs. We hope future work can shed light on the overall distributional implications of

selecting government of�cials using exams.
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TABLE 1: EFFECTS OF THE REFORM ON SUMMARY I NDICES OF EMPLOYEES ' SOCIOECONOMIC

BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES

Summary Index First Principal Component

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

Exam X After 0.180��� 0.169��� 0.290��� 0.270���

(0.0451) (0.0468) (0.0811) (0.0856)

Year FE Yes Yes Yes Yes

Position FE Yes Yes Yes Yes

App. State FE No Yes No Yes

Observations 2944 2944 2944 2944

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in columns 1 and 2 is a summary index of employ-
ees' socioeconomic background computed using the approach in Kling et al. (2007). The index combines information
on parental wealth rank, parental occupations, parental literacy, own and parental birthplace and race. The variables
composing the index are normalized such a higher value corresponds to a higher socioeconomic status. In columns 3
and 4, the dependent variable is the �rst principal component of the same set of characteristics as in columns 1 and
2. All columns include hiring year and position �xed effects. The odd columns further include �xed effects based on
employees' state “whence appointed”. The sample is restricted to newly hired employees in the Executive Departments
in DC. Standard errors clustered at the position level.

TABLE 2: EFFECTS OF THE REFORM ON EMPLOYEES ' PARENTAL WEALTH RANKS , D IFFERENCE-
IN -D IFFERENCES ESTIMATES

Total Personal Real Estate

(1) (2) (3) (4) (5) (6)

Exam X After 0.0647�� 0.0624�� 0.0708��� 0.0694��� 0.0489� 0.0427
(0.0258) (0.0273) (0.0240) (0.0259) (0.0260) (0.0263)

Year FE Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes

App. State FE No Yes No Yes No Yes

Observations 3034 3034 3034 3034 3034 3034

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in columns 1 and 2 is the rank of a bureaucrat father
in the US national wealth distribution. Wealth is computed based on the combined values of real estate and personal
property. These ranks are computed separately by census year (1860 and 1870) and by age (that is, relative to all fathers
of the same age). When a bureaucrat is linked to more than one census with information on parental wealth, we use
the average rank across both census years as our outcome variable. In columns 3 and 4, this rank is computed based
solely on personal property, whereas in columns 5 and 6 it is based solely on real estate property. All columns include
hiring year and position �xed effects. The odd columns further include �xed effects based on employees' state “whence
appointed”. The sample is restricted to newly hired employees in the Executive Departments in DC. Standard errors
clustered at the position level.
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TABLE 3: EFFECTS OF THE REFORM ON EMPLOYEES ' PARENTAL OCCUPATIONS , D IFFERENCE-IN -D IFFERENCES ESTIMATES

Professional White-Collar Non-Prof Farmer Skilled Blue Collar Unskilled

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Exam X After 0.0530�� 0.0488�� -0.0119 -0.00378 0.0606��� 0.0258 -0.0668�� -0.0455 -0.0375� -0.0242
(0.0239) (0.0241) (0.0347) (0.0325) (0.0234) (0.0244) (0.0327) (0.0311) (0.0216) (0.0214)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

App. State FE No Yes No Yes No Yes No Yes No Yes

Observations 4993 4993 4993 4993 4993 4993 4993 4993 4993 4993

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in each of the columns is an indicator that takes a value of one if the father of a bureaucrat worked
in a certain occupational category (as indicated by the column). When a bureaucrat is linked to more than one census with information on father's occupations, we
use the fraction of census years that their father spent in a given occupational category as our outcome variable. Professional occupations are those with a value of
less than 100 in the 1950 Census occupational classi�cation system. Examples of these occupations include lawyers and accountants. Non-professional white-collar
are those with a value between 200 and 500 (for example, clerks). Farmers are those with a value of 100. Skilled blue-collar are those with a value between 500 and
700 (for example, carpenters). Unskilled are those with a value of 700 or more (for example, farm laborers). All columns include hiring year and position �xed effects.
The odd columns further include �xed effects based on employees' state “whence appointed”. The sample is restricted to newly hired employees in the Executive
Departments in DC. Standard errors clustered at the position level.
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TABLE 4: EFFECTS OF THE REFORM ON EMPLOYEES ' C OUNTRY OF ORIGIN AND RACE ,
D IFFERENCE-IN -D IFFERENCES ESTIMATES

Immigrant Immigrant Parents White

(1) (2) (3) (4) (5) (6)

Exam X After -0.0473�� -0.0419�� -0.0732��� -0.0693��� 0.00660 0.00327
(0.0190) (0.0176) (0.0237) (0.0240) (0.00891) (0.00956)

Year FE Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes

App. State FE No Yes No Yes No Yes

Observations 9238 9238 4822 4822 9238 9238

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in columns 1 and 2 is an indicator that takes a value
of one if the worker is foreign born. The dependent variable in columns 3 and 4 is an indicator that takes a value of one
if both workers' parents are foreign born. The dependent variable in columns 5 and 6 is an indicator that takes a value
of one if the workers is listed as being white in the census. All columns include hiring year and position �xed effects.
The odd columns further include �xed effects based on employees' state “whence appointed”. The sample is restricted
to newly hired employees in the Executive Departments in DC. Standard errors clustered at the position level.
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TABLE 5: EFFECTS OF THE REFORM ON EMPLOYEES ' O CCUPATIONAL BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES

Professional White-Collar Non-Prof Farmer Skilled Blue Collar Unskilled

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Exam X After 0.0778� 0.0818� -0.163��� -0.163��� 0.0894�� 0.0852�� -0.00165 0.00108 0.00826 0.00300
(0.0428) (0.0426) (0.0564) (0.0588) (0.0347) (0.0353) (0.0270) (0.0292) (0.0333) (0.0338)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

App. State FE No Yes No Yes No Yes No Yes No Yes

Observations 3582 3582 3582 3582 3582 3582 3582 3582 3582 3582

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in each of the columns is an indicator that takes a value of one if a bureaucrat worked in a
certain occupational category (as indicated by the column) prior to joining the civil service. When a bureaucrat is linked to more than one census with information
on adult occupations, we use the most recent occupation as long as it corresponds to a census conducted prior to the corresponding register. The sample is restricted
to workers who were at least 25 year old at the time we observe them in the census. See notes to Table 3 for a de�nition of occupational categories. All columns
include hiring year and position �xed effects. The odd columns further include �xed effects based on employees' state “whence appointed”. The sample is restricted
to newly hired employees in the Executive Departments in DC. Standard errors clustered at the position level.
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TABLE 6: EFFECTS OF THE REFORM ON EMPLOYEES ' EDUCATIONAL I NPUTS D URING CHILD -
HOOD , D IFFERENCE-IN -D IFFERENCES ESTIMATES

(A ) PER CAPITA SCHOOLS

(1) (2) (3) (4) (5) (6) (7)

Exam X After 0.177��� 0.154��� 0.130��� 0.121��� 0.147��� 0.146��� 0.123���

(0.0375) (0.0370) (0.0364) (0.0372) (0.0388) (0.0388) (0.0438)

Year FE Yes Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes Yes

App. State FE No Yes Yes Yes Yes Yes Yes

Childhood State FE No No Yes Yes Yes Yes Yes

Urban FE No No No Yes Yes Yes Yes

Parental Occupations FE No No No No Yes Yes Yes

Parental Birthplace FE No No No No No Yes Yes

Parental Wealth Rank No No No No No No Yes

Observations 5498 5498 5498 5498 4691 4691 2866

(B) PER CAPITA TEACHERS

(1) (2) (3) (4) (5) (6) (7)

Exam X After 0.223��� 0.189��� 0.147��� 0.139�� 0.191��� 0.190��� 0.161��

(0.0550) (0.0540) (0.0531) (0.0539) (0.0571) (0.0571) (0.0683)

Year FE Yes Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes Yes

App. State FE No Yes Yes Yes Yes Yes Yes

Childhood State FE No No Yes Yes Yes Yes Yes

Urban FE No No No Yes Yes Yes Yes

Parental Occupations FE No No No No Yes Yes Yes

Parental Birthplace FE No No No No No Yes Yes

Parental Wealth Rank No No No No No No Yes

Observations 5498 5498 5498 5498 4691 4691 2866

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in each of the columns of panel (a) is the (log)
number of per capita schools in bureaucrats' childhood county of residence. The dependent variables in each of the
columns of panel (b) is the (log) number of per capita teachers. When bureaucrats are linked to more than one census in
which they are below the age of 18, we use the average of log per capita schools (or teachers) as the dependent variable.
The data on per capita schools and teachers are from Haineset al.(2010). All columns include hiring year and position
�xed effects. Columns 2 to 7 include additional control variable as indicated by the table. The sample is restricted to
newly hired employees in the Executive Departments in DC. Standard errors clustered at the position level.
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TABLE 7: EFFECTS OF THE REFORM ON THE L IKELIHOOD THAT EMPLOYEES WOULD BE “C ONNECTED ”, D IFFERENCE-IN -
D IFFERENCES ESTIMATES

Father Gov. Emp. Lived in DC Same Surname Incumbent Party Vote Share

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Exam X After -0.00863 -0.0564��� 0.00346 -0.0484� -0.0132
(0.0164) (0.0190) (0.00444) (0.0261) (0.00844)

Clerk X After -0.0326� -0.0810��� -0.00155 -0.0531� -0.0218��

(0.0175) (0.0196) (0.00573) (0.0275) (0.00946)

Tech. X After 0.0266 -0.0172 0.0119 -0.0397 0.00259
(0.0303) (0.0253) (0.00899) (0.0400) (0.0112)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

App. State FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 4993 4993 5860 5860 9238 9238 6416 6416 6416 6416

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1 The outcome in columns 1 and 2 is an indicator that takes a value of one if a bureaucrat's father is ever recorded in the
census as working in industry 916 (“Federal public administration") based on the 1950 census industry classi�cation. The outcome in columns 3 and 4 is an indicator
that takes a value of one is a bureaucrat is ever observed living in Washington DC before the age of 18 (and prior to being employed in the federal administration).
The outcome in columns 5 and 6 is an indicator that takes a value of one if a bureaucrat shared a surname with a current member of Congress from his own state of
birth or appointment. The outcome in columns 7 and 8 is an indicator that takes a value of one if the incumbent party had obtained a majority vote in bureaucrat's
last county of residence in the most recent presidential elections. The outcome in columns 9 and 10 is instead the vote share of the incumbent party. Exam � Af ter
is the coef�cient corresponding to our baseline difference-in-differences speci�cation. Clerk � Af ter is an indicator that takes a value of one for employees hired
through exams as clerks or copyists in the post-reform period. T ech� Af ter is an indicator that takes a value of one for employees hired through exams in technical
position in the post-reform period. All columns include hiring year, position and home-state �xed effects. The sample is restricted to newly hired employees in the
Executive Departments in DC. Standard errors clustered at the position level.
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TABLE 8: EFFECTS OF THE REFORM ON SUMMARY I NDEX OF EMPLOYEES ' SOCIOECONOMIC

BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : H ETEROGENEITY BY CHILD -
HOOD ' S STATE I NEQUALITY IN A CCESS TO SCHOOLING

Below Median Ineq. Above Median Ineq.

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

Exam X After 0.143��� 0.134�� 0.228��� 0.221���

(0.0528) (0.0551) (0.0661) (0.0701)

Year FE Yes Yes Yes Yes

Position FE Yes Yes Yes Yes

App. State FE No Yes No Yes

Observations 2204 2204 740 740

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable is a summary index of workers' socioeconomic
backgrounds computed using the approach in Kling et al. (2007). The index combines information on parental wealth
rank, parental occupations, parental literacy, own and parental birthplace and race. The variables composing the index
are normalized such a higher value corresponds to a higher socioeconomic status. The sample in columns 1 and 2 in
each panel is restricted to employees from states with below median inequality in access to schooling, as described in
the main body of the paper. The sample in columns 3 and 4 is restricted to employees from states with above median
inequality. All columns include hiring year and position �xed effects. The odd columns further include �xed effects
based on employees' state “whence appointed”. The sample is restricted to newly hired employees in the Executive
Departments in DC. Standard errors clustered at the position level.

45



TABLE 9: EFFECTS OF THE REFORM ON THE SUMMARY I NDICES OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : H ETEROGENEITY BY OF-
FICES' ESTIMATED “E XCESS PAY ”

Below Median Excess Pay Above Median Excess Pay

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

Exam X After 0.157 0.0979 0.185��� 0.178���

(0.122) (0.128) (0.0509) (0.0482)

Year FE Yes Yes Yes Yes

Position FE Yes Yes Yes Yes

App. State FE No Yes No Yes

Observations 1467 1467 1477 1477

Notes: ***p<0.01, ** p<0.05, *p < 0.1. The dependent variable is a summary index of employees' socioeconomic back-
ground computed using the approach in Kling et al.(2007). The index combines information on parental wealth rank,
parental occupations, parental literacy, own and parental birthplace and race. The variables composing the index are
normalized such a higher value corresponds to a higher socioeconomic status. All columns include hiring year and
position �xed effects. The odd columns further include �xed effects based on employeesâ state “whence appointed”.
The sample is restricted to newly hired employees in the Executive Departments in DC. In columns 1 and 2, the sample
is restricted to workers in of�ces where a below-median proportion of employees received a compensation higher than
the predicted compensation based on their pre-bureaucracy occupation. In columns 3 and 4, it is restricted to of�ces
where an above-median proportion of employees received a higher than predicted compensation. See the main text for
our de�nition of “excess pay”. Standard errors clustered at the position level.
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FIGURE 1: COVERAGE OF EXAMS FOR WORKERS IN THE D EPARTMENTAL SERVICE IN DC

(A ) TOTAL N UMBER OF WORKERS (000S)
(B) % IN POSITIONS THAT BECAME SUBJECT TO

EXAMS A FTER THE REFORM

Notes: Panel (a) shows the total number of workers in the Executive Departments in Washington, DC. Panel (b) shows
the proportion of such employees who worked in positions that became subject to exams after 1883 (that is, in “treated”
positions). A position is coded as being subject to exams if it required an exam at any point from 1883 to 1893.

FIGURE 2: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , EVENT -STUDY

Notes: The dependent variable is a summary index of employees' socioeconomic background. The index is computed
using the approach in Kling et al. (2007), and it combines information on parental wealth rank, parental occupations,
parental literacy, own and parental birthplace and race. The variables composing the index are normalized such a
higher value corresponds to a higher socioeconomic status. The �gure reports estimates of event-study speci�cations
as described in equation 2. The �gure shows the estimated coef�cients around 90 and 95% con�dence intervals (based
on standard errors clustered at the position level). All speci�cations include hiring year, position and state “whence
appointed” �xed effects. The sample is restricted to newly hired employees in the Executive Departments in DC.
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FIGURE 3: EFFECTS OF THE REFORM ON EMPLOYEES ' PARENTAL WEALTH RANKS , EVENT -
STUDY

Notes: The dependent variable is the rank of a bureaucrat father in the US national wealth distribution. These ranks are
computed separately by census year (1860 and 1870) and by age (i.e. relative to all fathers of the same age). The �gure
reports estimates of event-study speci�cations as described in equation 2. The �gure shows the estimated coef�cients
around 90 and 95% con�dence intervals (based on standard errors clustered at the position level). All speci�cations
include hiring year, position and state “whence appointed” �xed effects. The sample is restricted to newly hired em-
ployees in the Executive Departments in DC.
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FIGURE 4: PARENTAL WEALTH QUINTILES OF GOVERNMENT EMPLOYEES , BEFORE AND A F-
TER THE REFORM

(A ) SUBJECT TO EXAMS , BEFORE (B) SUBJECT TO EXAMS , A FTER

(C) N OT SUBJECT TO EXAMS , BEFORE (D ) N OT SUBJECT TO EXAMS , A FTER

(E) D IFFERENCE-IN -D IFFERENCES ESTIMATES

Notes: Panels (a) to (d) show the distribution of workers across parental wealth quintiles for workers in positions sub-
ject and non-subject to exams, before and after the reform. Workers are classi�ed as being in a position subject to exams
if they worked in one of the position that became subject to exams in the 1883-1893 period (that is, the “treated” posi-
tions). Panel (e) shows difference-in-differences estimates in which the outcome variables are indicators for belonging
to different quintiles of the parental wealth distribution. Each coef�cient corresponds to a separate regression. The �g-
ure shows the estimated coef�cients around 90 and 95% con�dence intervals (based on standard errors clustered at the
position level). All the regressions include hiring year, position and state “whence appointed” �xed effects. The sample
is restricted to newly hired employees in the Executive Departments in DC.49



FIGURE 5: EFFECTS OF THE REFORM ON EMPLOYEES ' O CCUPATIONAL BACKGROUND , EVENT -
STUDY

(A ) PROFESSIONAL OCCUPATION (B) WHITE -COLLAR N ON -PROFESSIONAL

Notes: The dependent variable in panel (a) is an indicator that takes a value of one if a worker was employed in a
professional occupation prior to joining the civil service. The dependent variable in panel (b) is an indicator that takes
a value of one if a worker was employed in a white-collar non-professional occupation. The sample is restricted to
individuals who were at least 25 year old at the time we observe them in the census. The �gures show the event-study
estimates based on equation 2 in the main text. The estimated coef�cients are shown around 90 and 95% con�dence
intervals (based on standard errors clustered at the position level). All the regressions include hiring year, position and
state “whence appointed” �xed effects. The sample is restricted to newly hired employees in the Executive Departments
in DC.
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Online Appendix - Not for Publication

A Linking the Of�cial Registers to the Census

Linking algorithm . We employ the same linking algorithm that we use when linking Customs

Service employees to the census in Moreira & Pérez (2021). The algorithm has the following steps:

1. Clean names in the Registers and the Census to remove any non-alphabetic characters and

account for common misspellings and nicknames (e.g. so that Ben and Benjamin would be

considered the same name).

2. For each individual in the Registers, search for a potential match in the Census. Potential

matches are individuals who:

(a) Report the same place of birth (states for the US born, country for foreigners). We ex-

clude observations in the Registers with no information on birthplace. Among employ-

ees in our baseline target sample, there are 3% with missing birthplace information.

(b) Have a reported age in the census such that they would have been between 18 and

65 years old at the time we observe them in the Register (for instance, when linking the

1881 register to the 1850 census we look for people age 0 to 35 in 1850). This restriction is

aimed to capture the fact that the government was unlikely to employ both very young

and very old individuals.

(c) Have a �rst name and a last name within a Jaro-Winkler distance of c1, where c1 2 [0, 1].

The Jaro-Winkler distance is a string distance measure constructed such that a value of

zero corresponds to two identical strings and a value of one corresponds to two strings

with no common characters. We allow for non-identical strings to be considered a match

to deal with transcription errors in the Census and for OCR errors in our digitization of

the Of�cial Registers. Intuitively, the lower the value of c1 the more conservative our

linking strategy (and hence the lower the number of cases we will match someone to an

incorrect individual).

(d) There is no other potential link with a �rst name and a last name within a Jaro-Winkler

distance of c2, where c2 2 (c1, 1]. That is, we impose that, if the closest individual is

within a Jaro-Winkler distance of c1, the second closest potential match needs to be at a

distance of at leastc2 with c2 > c 1. For a given value of c1, a higher value of c2 represents

a more conservative choice.

Choosing c1 and c2. An advantage of our setting is that, for the Registers collected in 1871

and 1881, we can use the proximity of census years (1870 and 1880) to evaluate the quality of

the matches as a function of the choice of c1 and c2. Speci�cally, we can compare the places of

employment of individuals as reported in the Registers, to the places of residence of the individuals

we match them to in the Census (of course, we do not use the place of residence as a criteria
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for matching). Intuitively, if our links are correct it should be the case that employees' place of

employment in the Registers should coincide with their place of residence in the Census.

To perform this analysis, we focus on individuals who were employed in the Executive Depart-

ments in DC (our baseline target sample) in 1881 . We consider a match as having a “correct” place

of residence if the person lived in the Baltimore-DC metropolitan area. The implicit assumption is

that employees who lived outside of this area would have been very unlikely to be working for the

federal government in DC. We note that, even in the absence of errors, we should not expect this

proportion to be 100% since some individuals working in the Federal Government in 1881 might

have just arrived to DC (since the 1880 census took place in June of 1880 and the 1881 register

captures the stock of federal employees as of July 1st of 1881).86

Panel (a) of Figure A13 computes, out of all the observations that we deem as a match, the

fraction of individuals who are living in the “correct” area of residence as a function of the Jaro-

Winkler string distance cutoffs that we use. Panel (b) instead computes the fraction of individuals

in the correct location, but expressed as a fraction of the total number of observations that we

attempt to match.

This �gure illustrates the trade-off between type 1 and type 2 errors (or “precision” and “re-

call”) in the case of 1881 register to 1880 census links. Choosing low values ofc1 and high values

of c2 results in high levels of precision (i.e. low false positive rates), but at the expense of match-

ing relatively few employees (low “recall”). For the baseline analysis, we chose a combination of

cutoffs that gives a balanced weight to precision and recall. Speci�cally, we chose c1 and c2 so as

to maximize the harmonic mean of precision and recall (a standard performance measure in the

machine learning literature, often referred to as the F1 score).87 Maximizing this function using

the 1881 Register-1880 Census links leads to a choice ofc1 = 0.7 and c2 = 0.7. In the analysis, we

show the robustness of our results to alternative choices of the linking parameters.

Matching Rates . Figure A14 shows the proportion of individuals that we match to at least

one census (and to at least two, three and four, respectively) when using our baseline choice of

parameters, by register year. In this �gure, we focus on matches to censuses conducted before

each register year. Panels (a) and (b) show the proportion of male and female employees that we

match to at least one census, respectively. Panels (c) and (d) show the proportion of employees

that we match to a census in which the individual is below the age of 18, whereas panels (e) and (f)

show the analogous �gure for those that we match to a census where the individual is more than

18.88 In all cases, the �gures show that we are more likely to match male than female employees.

Because the �rst population census listing free persons individually took place in 1850, we are

not able to �nd employees in their childhood households (i.e. when they were less than 18 years

old) if they would have been more than 18 years old by 1850. For instance, among employees

86The census started collecting information on previous place of residence only in 1940, which makes it hard to
estimate the proportion of individuals who would have just moved into DC in any given year.

87F1 = 2
precision � recall
precision + recall

.
88Note that we cannot match an individual to more than two censuses while the individual is still below the age of

18, as censuses were conducted every 10 years.
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in the 1871 register we can only link to their childhood household those who are at most 39 by

1871.89 The Registers themselves do not include information on employees' age, but we can obtain

this information when linking either the 1870 census to the 1871 register or the 1880 census to the

1881 register). By 1871, about 35% of the employees were 40 years old or more. As a consequence,

we expect the proportion of individuals with at least one match to their childhood household to be

higher for later years, which is indeed what we see in the data. 90 Similarly, we also expect a lower

proportion of individuals in later register years to be matched to at least one adult observation (as

the last census we include is 1880 and some employees would have been less than 18 years old by

1880, particularly those employed in later years).

Representativeness of Linked Data and Potential Biases from Linking . In our main analysis,

we assess how the socioeconomic backgrounds of bureaucrats changed with the introduction of

exams. Our sample in this analysis only includes employees of the US federal government who

were successfully linked to at least one observation in the census. Speci�cally, we compare the

characteristics of bureaucrats in positions subject to exams to the characteristics of those in ex-

empted positions, before and after the reform. Hence, for our analysis to be biased by selection it

would need to be the case that selection into linkage changed differentially for individuals in posi-

tions subject to exams after the reforms. This is unlikely because our linking procedure is exactly

the same throughout all sample years and across all positions within government.

To further alleviate this concern, we estimate our main difference-in-differences speci�cation

using as outcome variables: (1) the total number of censuses to which we link an employee, or (2)

and indicator that takes a value of one if the employee is linked to at least one census. Table A1

shows that there is little correlation between the likelihood of �nding an individual in the census

and whether or not this individual was appointed through an exam.

Next, Table A2 shows that our result on the share of foreign-born workers (which does not

require the linked data since we can observe birthplaces directly from the Registers) is very similar

regardless of whether we estimate it using the smaller linked sample or the full non-linked sample.

Finally, our main results are also similar when we reweight the data to account for selection into

the linked sample on the basis of employees' characteristics (Table A3).

8918+(1871-1850).
90Individuals in later register years are easier to �nd as a child in at least one census. For instance, someone who is 35

years old in 1871 could be observed only once (as a 15 year old in 1850), whereas someone who is 35 years old in 1881
could be observed twice (either as a 5 years old in 1850 or as a 15 years old in 1860).
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TABLE A1: EXAMS AND THE L IKELIHOOD OF M ATCHING AND EMPLOYEE TO THE CENSUS

At least one match Number of matches

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

Exam X After -0.0324 -0.0335 -0.00692 -0.00903
(0.0332) (0.0332) (0.0186) (0.0186)

Year FE Yes Yes Yes Yes

Position FE Yes Yes Yes Yes

App. State FE No Yes No Yes

Observations 25442 25442 25442 25442

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable in columns 1 and 2 is an indicator that takes a
value of one if a an employee is successfully matched to at least one observation in the census. The dependent variable
in columns 3 and 4 is instead the total number of censuses to which an employee is matched to. All columns include
hiring year and position �xed effects. The even columns further include “state whence appointed” �xed effects. The
sample is restricted to newly hired employees in the Executive Departments in DC. Standard errors are clustered at the
position level.

TABLE A2: EFFECTS OF THE REFORM ON THE SHARE OF FOREIGN -BORN EMPLOYEES ,
D IFFERENCE-IN -D IFFERENCES ESTIMATES

Full Sample Linked Sample Linked Sample, Reweighted

(1) (2) (3) (4) (5) (6)

Exam X After -0.0517��� -0.0464��� -0.0473�� -0.0419�� -0.0586�� -0.0510��

(0.0163) (0.0145) (0.0190) (0.0176) (0.0230) (0.0208)

Year FE Yes Yes Yes Yes Yes Yes

Position FE Yes Yes Yes Yes Yes Yes

App. State FE No Yes No Yes Yes Yes

Observations 24375 24375 9238 9238 9238 9238

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable is an indicator that takes a value of one if an
employee is foreign born. The sample in columns 1 and 2 includes all employees in our target baseline sample. The
sample in columns 3 to 6 includes only those employees that we successfully link to an observation in the census. In
columns 5 and 6, we reweight the data to account for differences in the matching likelihood across individuals. All
columns include hiring year and position �xed effects. The even columns further include employees' home state �xed
effects. The sample is restricted to newly hired employees in the Executive Departments in DC. Standard errors are
clustered at the position level.
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TABLE A3: EFFECTS OF THE REFORM ON SUMMARY I NDEX OF EMPLOYEES ' SOCIOECONOMIC

BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : ROBUSTNESS TO REWEIGHTING

(A )

Unweighted Weighted

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

Exam X After 0.180��� 0.169��� 0.193��� 0.182���

(0.0451) (0.0468) (0.0460) (0.0471)

Year FE Yes Yes Yes Yes

Position FE Yes Yes Yes Yes

App. State FE No Yes No Yes

Observations 2944 2944 2944 2944

Notes: � � � p < 0.01, � � p < 0.05, � p < 0.1. The dependent variable is a summary index of employees' socioeconomic
background. The index is computed using the approach in Kling et al.(2007), and it combines information on parental
wealth rank, parental occupations, parental literacy, own and parental birthplace and race. The variables composing the
index are normalized such a higher value corresponds to a higher socioeconomic status. The table shows the sensitivity
of the difference-in-differences estimates to reweighting the data to account for differences in the matching likelihood
across individuals. Columns 1 and 2 present results using the unweighted data, whereas columns 3 and 4 use the
reweighted data. All columns include hiring year and position �xed effects. The even columns further include employ-
ees' home state �xed effects. The �gure in panel (b) shows the sensitivity of the event-study estimates. The sample is
restricted to newly hired employees in the Executive Departments in DC. Standard errors are clustered at the position
level.
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FIGURE A1: EFFECTS OF THE REFORM ON SUMMARY I NDEX OF EMPLOYEES ' SOCIOECONOMIC

BACKGROUND , EVENT STUDY : ROBUSTNESS TO REWEIGHTING

Notes: The dependent variable is a summary index of employees' socioeconomic background. The index is computed
using the approach in Kling et al. (2007), and it combines information on parental wealth rank, parental occupations,
parental literacy, own and parental birthplace and race. The variables composing the index are normalized such a higher
value corresponds to a higher socioeconomic status. The �gure shows the sensitivity of the event-study estimates to
reweighting the data to account for differences in the matching likelihood across individuals. The sample is restricted
to newly hired employees in the Executive Departments in DC.
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FIGURE A2: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , ROBUSTNESS TO A LTERNATIVE L INKING CUTOFFS

(A ) D IFFERENCE-IN -D IFFERENCES ESTIMATES

(B) EVENT STUDY ESTIMATES

Notes: The outcome variable in both panels is a summary index of employees' socioeconomic background computed
using the approach in Kling et al.(2007). The index combines information on parental wealth rank, parental occupations,
parental literacy, own and parental birthplace and race. The variables composing the index are normalized such a higher
value corresponds to a higher socioeconomic status. Panel (a) shows the estimated effects of the reform on the index
(y-axis), as a function of the minimum Jaro-Winkler string distance above which an observation would no longer be
considered a match (x-axis). Lower values of the Jaro-Winkler distance represent more conservative matches: A Jaro-
Winkler distance of zero corresponds to two identical strings (an exact match), whereas a distance of one corresponds
to two strings with no common characters (see section A for further details on linking). The red vertical bar in panel
(a) corresponds to the cutoff used in the baseline approach. Panel (b) shows the corresponding event-study estimates
when using alternative Jaro-Winkler cutoffs (as indicated by the �gure's legend). The sample in both panels is restricted
to newly hired employees in the Executive Departments in DC.
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FIGURE A3: EXAMPLE PAGE , OFFICIAL REGISTER OF THE UNITED STATES (1881)

Notes: This �gure shows an example page corresponding to the 1881 edition of the “Of�cial Registers of the United
States” (Department of the Interior, 1871-1893). The page lists employees of the State Department in Washington, DC.
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FIGURE A4: EXAMPLE EXAM QUESTIONS

(A ) ORTHOGRAPHY (B) PENMANSHIP

(C) COPYING (D ) A RITHMETIC

(E) M ETEOROLOGICAL CLERK

Notes: This �gure shows example questions of the civil service exam. Panel (a) shows an example question of the
orthography exam. This exam was required for all applicants taking either the “general” (for clerks) or “limited” (for
copyists) examinations. Panels (b), (c) and (d) show example questions of the penmanship, copying and arithmetic
exams, respectively. These exams were also required for applicants taking the general or the limited examinations. The
�gure in panel (e) shows an example question of the special exam for “meteorological clerks” in the Department of
Agriculture. The �gures are from the reports of the Civil Service Commission (Civil Service Commission, 1883-1893).
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FIGURE A5: T OTAL N UMBER OF A PPLICANTS AND EXAM PASSING RATES , BY EDUCATIONAL

BACKGROUND 1886-1893

(A ) N UMBER OF A PPLICANTS

(B) PASSING RATE

Notes: Panel (a) shows the number of applicants to the “Classi�ed Departmental Service” in DC, by applicants' ed-
ucational background. Panel (b) shows the fraction of such applicants who obtained a passing grade. These �gures
correspond to applicants who completed exams from 1886 to 1893, and are based on data from the “Annual Reports of
the Civil Service Commission” (Civil Service Commission, 1883-1893).
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FIGURE A6: N UMBER OF A PPLICANTS , EXAM PASSING RATE AND A PPOINTMENT RATE , BY

YEAR

(A ) N UMBER OF A PPLICANTS

(B) PASSING RATE (%)

(C) A PPOINTMENT RATE (%)

Notes: This �gure shows the total number of applicants (Panel (a)), the share of applicants who obtained the minimum
qualifying score (Panel (b)), and the share of appointed employees (out of those who obtained the minimum qualifying
score) (Panel (c)). The data are limited to applicants to the classi�ed departmental service in DC and are based on the
Civil Service Commission reports (Civil Service Commission, 1883-1893).11



FIGURE A7: L OCATION OF CIVIL SERVICE EXAMS , 1886-1893

Notes: This map shows the location of all civil service exams that took place from 1886 to 1893. The circles are drawn
in proportion to the number of exams that took place in each location. The largest circle corresponds to Washington,
DC, which hosted more than 300 exams in the period. Data are from the reports of the Civil Service Commission (Civil
Service Commission, 1883-1893).
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FIGURE A8: CALENDAR OF CLASSIFIED D EPARTMENTAL SERVICE EXAMINATIONS , 1886-1887

Notes: This �gure shows an example calendar of examinations to join the classi�ed departmental service. The calendar
corresponds to the 1887 �scal year. The calendar is from the 1886 report of the Civil Service Commission (Civil Service
Commission, 1886).
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FIGURE A9: EXAMPLE N EWSPAPER A RTICLES A DVERTISING THE EXAMS

(A ) THE M ACON TELEGRAPH , 11/17/1886 (B) THE EVENING STAR , 12/10/1886

(C) THE D ES M OINES REGISTER , 2/5/1887 (D ) THE SAN FRANCISCO EXAMINER , 7/8/1887

Notes: This �gure shows example articles in which local newspapers announced the dates and location of the civil
service exams. The images are fromNewspapers.com.
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FIGURE A10: EXAMPLE N EWSPAPER A RTICLES A DVERTISING TUTORING SERVICES FOR THE

EXAMS

(A ) EVENING STAR , 9/19/1883 (B) EVENING STAR , 10/17/1884

(C) EVENING STAR , 1/13/1886

Notes: This �gure shows newspaper articles offering tutoring services for applicants to the civil service. The images are
from Newspapers.com.

FIGURE A11: EMPLOYEES A PPOINTED THROUGH EXAMS TO THE CLASSIFIED D EPARTMENTAL

SERVICE

Notes: This �gure shows an example page listing employees appointed to the classi�ed departmental service. This page
is from the 1886 report of the Civil Service Commission (Civil Service Commission, 1886).
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FIGURE A12: POSITIONS SUBJECT TO EXAMS IN THE TREASURY D EPARTMENT

Notes: This �gure shows an example page listing the positions that were subject to exams in the Department of the
Treasury. This page is from the 1892 report of the Civil Service Commission (Civil Service Commission, 1892).
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FIGURE A13: A SSESSING THE PERFORMANCE OF THE L INKING A LGORITHM

(A ) % MATCHES WITH MATCHING PLACE OF RESI -
DENCE

(B) % OBSERVATIONS WITH MATCHING PLACE OF

RESIDENCE

Notes: Panel (a) shows, out of all the individuals who are linkedfrom the 1881 Register to the 1880 census, the proportion
who are linked to someone living in a “correct” 1880 county of residence. “Correct” counties of residence are those in
the DC-Baltimore metropolitan area. Panel (b) shows, out of all the individuals that we attempt to link from the 1881
register to the 1880 census, the proportion who are linked to someone living in a “correct” county of residence. These
two statistics are plotted as a function of the parameters that we use to determine whether or not we consider an
observation as a link. See A for more details on the choice of these parameters. The sample is restricted to workers in
the Executive Departments in DC in the 1881 Register.
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FIGURE A14: M ATCHING RATES , BY REGISTER YEAR

(A ) % M ATCHED , M ALE EMPLOYEES (B) % M ATCHED , FEMALE EMPLOYEES

(C) % M ATCHED AS < 18 YEAR OLD , M ALES (D ) % M ATCHED AS < 18 YEAR OLD , FEMALES

(E) % M ATCHED AS 18+ YEAR OLD , M ALES (F) % M ATCHED AS 18+ YEAR OLD , FEMALES

Notes: Panel (a) shows the proportion of male employees that we match to at least one, at least two, at least three
or exactly four censuses in our baseline sample, by register year. Panel (c) shows the corresponding proportion when
limiting the set of links to those in which employees were less than 18 year old at the time we observe them in the census
(that is, the sample we use to measure employees' parental characteristics), whereas panel (e) shows such proportion
when we only consider links in which employees were 18 or more (that is, the sample we use to measure workers'
occupations prior to joining the civil service). Panels (b), (d) and (f) repeat the analysis for female employees. In all
cases, we only include matches to population censuses that took place before the corresponding register. Note that
individuals cannot be matched to more than two censuses while still being less than 18 years old (since censuses were
conducted every 10 years). The sample is restricted to employees in the Executive Departments in DC.
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B Additional Results

FIGURE B1: SUMMARY I NDEX OF SOCIOECONOMIC BACKGROUND AND PARENTAL WEALTH

RANKS , BEFORE AND A FTER THE REFORM

(A ) SUMMARY I NDEX (B) PARENTAL WEALTH RANK

Notes: Panel (a) shows the average value of the summary index of employees' socioeconomic background (constructed
using the approach in Kling et al. (2007)) for workers in positions subject and non-subject to exam, by hiring year.
The index combines information on parental wealth rank, parental occupations, parental literacy, own and parental
birthplace and race. The variables composing the index are normalized such a higher value corresponds to a higher
socioeconomic status. Panel (b) shows the corresponding �gure for average parental wealth ranks. Positions are coded
as subject to exam if they required an exam after 1883 (the year of the reform). The sample is restricted to newly hired
employees in the Executive Departments in DC.
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FIGURE B2: EFFECTS OF THE REFORM ON EMPLOYEES ' C HARACTERISTICS , D IFFERENCE-IN -
D IFFERENCES ESTIMATES : ROBUSTNESS TO A LTERNATIVE SPECIFICATIONS AND SAMPLES

(A ) SUMMARY I NDEX (B) FATHER WEALTH RANK

(C) FATHER PROFESSIONAL (D ) FATHER UNSKILLED
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(E) I MMIGRANT PARENTS (F) OWN OCCUPATION PROFESSIONAL

Notes: This �gure presents the sensitivity of our difference-in-differences estimates to a number of alternative speci�-
cations and samples. The top row in each �gure presents our baseline estimate. Each panel corresponds to a different
outcome variable. In the rows under “Additional controls”, we add additional control variables to our baseline speci�ca-
tion: (1) Department � hiring-year �xed effects, and (2) state of residence at the time of appointment � hiring-year �xed
effects. In the row under “Control group”, we use alternative de�nitions of the control group: (1) Including workers
outside of DC, (2) including workers in the Judicial and Legislative branches of government, (3) excluding employees
making less than $600 or more than $3000, (4) excluding employees making less than $600, (5) excluding workers who
were exempted from exams due to their low salaries, (6) excluding those who were exempted from exams due to being
in hierarchical positions, and (7) adding female employees (both in the treatment and control group) to the sample. In
the row under "Adding Customs Service”, we use a expanded de�nition of the treatment group which includes employ-
ees in the “classi�ed Customs Service” (that is, the workers in the Customs Service who worked in positions subject to
exams). In the row under “Errors in hiring year”, we use a more stringent de�nition of which observations we consider
to be a new hire.
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FIGURE B3: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , EVENT STUDY : ROBUSTNESS TO A LTERNATIVE SPECIFICATIONS AND

SAMPLES

(A ) A DDITIONAL CONTROL VARIABLES (B) A LTERNATIVE CONTROL GROUPS

(C) ERRORS IN H IRING YEAR

Notes: This �gure presents the sensitivity of our event-study estimates to a number of alternative speci�cations and
samples. See notes to Figure B2 for details on the speci�cations included. The dependent variable in an index of workers'
socioeconomic backgrounds computed using the approach in Kling et al. (2007). The index combines information on
parental wealth rank, parental occupations, parental literacy, own and parental birthplace and race. The variables
composing the index are normalized such a higher value corresponds to a higher socioeconomic status.
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FIGURE B4: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : RANDOMIZATION I NFER-
ENCE

Notes: The outcome variable is the summary index of socioeconomic background computed using the approach in Kling
et al.(2007). The index combines information on parental wealth rank, parental occupations, parental literacy, own and
parental birthplace and race. The variables composing the index are normalized such a higher value corresponds to a
higher socioeconomic status. This �gure shows the empirical distribution of estimated effects when we implement a
randomization inference approach. In this exercise, we randomly select a group of workers as the treatment group and
estimate the “effects” of the reform using our baseline differences-in-differences model. We repeat this exercise 1,000
times and plot the empirical distribution of estimated effects. The vertical red line corresponds to the estimated effect
when we use the actual set of treated employees. The sample is restricted to newly hired employees in the Executive
Departments in DC.
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FIGURE B5: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : ROBUSTNESS TO EXCLUD -
ING ONE D EPARTMENT AT A T IME

Notes: This �gure shows the sensitivity of the effects of the reform on the summary index of socioeconomic background
(computed using the approach in Kling et al. (2007)) to excluding workers from one executive department at a time.
The index combines information on parental wealth rank, parental occupations, parental literacy, own and parental
birthplace and race. The variables composing the index are normalized such a higher value corresponds to a higher
socioeconomic status. The y-axis shows the estimated effect of exams on the summary index, whereas the x-axis shows
the excluded department. The estimated effects are plotted around a 95% con�dence interval. The sample is restricted
to newly hired employees in the Executive Departments in DC.
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FIGURE B6: EFFECTS OF THE REFORM ON THE SUMMARY I NDEX OF EMPLOYEES ' SOCIOECO -
NOMIC BACKGROUND , D IFFERENCE-IN -D IFFERENCES ESTIMATES : ROBUSTNESS TO EXCLUD -
ING ONE POST-REFORM YEAR AT A T IME

Notes: This �gure shows the sensitivity of the effects of the reform on the summary index of socioeconomic background
(computed using the approach in Kling et al.(2007)) to excluding one post-reform year at a time. The index combines
information on parental wealth rank, parental occupations, parental literacy, own and parental birthplace and race. The
variables composing the index are normalized such a higher value corresponds to a higher socioeconomic status. The y-
axis shows the estimated difference-in-differences effects of exams on the summary index of socioeconomic background,
whereas the x-axis shows the excluded post-reform year. The estimated effects are plotted around a 95% con�dence
interval. The sample is restricted to newly hired employees in the Executive Departments in DC.
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TABLE B1: SAMPLE CONSTRUCTION

N %
Employee-Years in Executive Departments in DC (1873-1893) 99282 100

New Hires 42545 42.85
With Information on Parental Occupations 7439 17.49

Males 5052 11.87
With Information on Parental Wealth 4590 10.79

Males 3074 7.23
With Information on Own Occupation 4990 11.73

Males 3623 8.52

Notes: This table shows the construction of our baseline sample. We start from a list of employees who worked in
the Executive Departments in DC in the 1873-1893 period. We then restrict this sample to those who are new hires,
which we identify by comparing the employee rosters in adjacent Registers. The table then reports the fraction of these
individuals for whom we observe parental occupations, parental wealth and own occupation prior to joining the civil
service. Parental wealth is less frequently observed than parental occupations as it was only reported in the 1860 and
1870 censuses, whereas parental occupations are observed in every census year from 1850 to 1880.
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FIGURE B7: AMBIGUOUS RELATIONSHIP BETWEEN EXAMS AND WORKERS ' EXPECTED SO-
CIOECONOMIC BACKGROUNDS

(A ) EXAMS HELP THE “ RICH ”

education

social class

connections

social class

(B) EXAMS HELP THE “ POOR”

education

social class

connections

social class

(C) EXAMS HELP THE “ MIDDLE ”

education

social class

social class

social class

Notes: These �gures illustrate the ambiguous relationship between the introduction of exams and the representation of
workers from different socioeconomic backgrounds in government jobs. Each panel depicts a hypothetical relationship
between applicants' social class and education (on the left) and social class and connections (on the right). In our
conceptual framework, workers are hired if they are among the top t% applicants in terms of their combined value of
education and connections. We conceptualize the reform as an increase in the relative weight of education in the hiring
process.
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FIGURE B8: SCHOOL ATTENDANCE RATES (%) BY A GE AND PARENTAL CHARACTERISTICS ,
1870 CENSUS

(A ) BY PARENTAL WEALTH

(B) BY PARENTAL OCCUPATIONS

Notes: Panel (a) shows school attendance rates for children of different ages, based on the wealth quintile of their
parents. Panel (b) shows the corresponding rates by parental occupation. Both �gures are based on a random sample
from the 1870 population census (Ruggles et al., 2021).
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