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but influential view that historical immigrants “worked their way up” in the American labor 
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1. Introduction 

The 30 million European immigrants who entered the United States in the century before the 

closing of the “Golden Door” in 1921 powerfully shaped American economic, demographic, and 

political development.1  Their experiences form a cornerstone of broad interpretations of US history, 

especially regarding the opportunity for and realization of upward economic mobility.  The idea that 

the US is (or was) the “land of opportunity” goes hand-in-hand with the idea that the US is “a nation 

of immigrants.”  These ideas, in turn, continue to inform contemporary views on immigration and 

social policy.  A widely held and influential view is that European immigrants entered the American 

economy in low-paying occupations but experienced rapid economic and cultural assimilation 

despite facing discrimination and receiving little aid (Kennedy 1964; Smith et al. 2018).2  Against 

this idealized historical benchmark, some question the capacity or willingness of many of today’s 

immigrants to assimilate, and see this as a rationale for more restrictive and selective policies (e.g., 

Kelly 2018; Martin 2019).3  In this paper, we test the soundness of this historical benchmark.  We 

find that it has some factual basis in the mid-nineteenth century, but we also show that the view that 

European immigrants “worked their way up” is incomplete and oversimplified. 

Many scholars have studied immigrants’ labor market outcomes and how they change with 

time spent in the US, in both historical settings and in recent decades.4  Indeed, whether and how 

quickly immigrants advance in labor markets relative to natives is one of the core questions in the 

economics of immigration (e.g., Borjas 2014).  The value of historical perspective has been widely 

recognized in this literature, but data limitations have obscured scholars’ view of what actually 

happened between the 1840s to the 1920s, during the “Age of Mass Migration.”  Recent advances in 

data availability and record linkage technology have opened this era for more comprehensive and 

rigorous investigation, the results of which sometimes challenge long-held conventional wisdom 

 
1 This refers to the 1921 Emergency Quota Act, the first quantitative restriction on European immigration to 
the US.  Other dates often discussed as the end of the Age of Mass Migration include 1914 (the outbreak of 
World War I, which effectively stopped transatlantic migration), 1917 (the imposition of the literacy test) and 
1924 (the National Origins Act, which tightened the quotas imposed in 1921). 
2 In the 1994 General Social Survey, 80 percent of respondents agreed or strongly agreed with the statement 
that, “The Irish, Italians, Jews, and many other minorities overcame prejudice and worked their way up.  
Today’s immigrants should do the same without any special favors” (Smith et al. 2018). 
3 Ken Cuccinelli, the acting head of US Citizenship and Immigration Services, stated that he would welcome 
immigrants “who can stand on their own two feet, be self-sufficient, pull themselves up by their bootstraps—
again, as in the American tradition.  My Italian-Irish heritage looks back at that.  Most people in America look 
back at that.  And that’s what we expect going forward” (Martin 2019). 
4 See Blau (1980), Hannon (1982), Eichengreen and Gemery (1986), Hanes (1996), Hatton (1997, 2000), 
Ferrie (1999), Minns (2000), and Abramitzky, Boustan, and Eriksson (2014) for historical studies.  See 
Chiswick (1978), Borjas (1985, 2015), Card (2005), and Lubotsky (2007) for studies of more recent decades.   
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(e.g., Abramitzky, Boustan, and Eriksson 2014).  For this paper, we have built new datasets to study 

immigrants’ economic assimilation in more detail and over a longer timeframe than previously 

possible.   

The period that we study predates the design and implementation of national longitudinal 

surveys or large-scale and representative administrative records.  Instead, we conduct our analyses 

with individual-level census records that are linked over time.  To construct the datasets, we start 

with all white men ages 18 to 40 in the “complete-count” census of population records for 1850, the 

first year in which birthplace is recorded in the census; then, we use automated methods to search for 

the same men in the complete-count 1880 records by using information on their birthplace, year of 

birth, and name.5  We repeat this approach with men in the complete-count records of the 1900 

census, searching for their matches in 1930.  The panel structure of the linked data avoids biases that 

arise in assimilation studies that use cross-sectional data, such as changing cohort quality and 

selective return migration (Chiswick 1978; Borjas 1985; Lubotsky 2007; Abramitzky, Boustan, and 

Eriksson 2014).  In addition, the datasets are sufficiently large that we can study outcomes for 

immigrants from specific source countries within the early and later immigrant cohorts.  We show 

that our results are not sensitive to the linkage method we employ, which gives us confidence that we 

can reliably compare immigrants’ and natives’ outcomes over the full span of the Age of Mass 

Migration for the first time.   

A challenge to studying historical labor market outcomes is that individual wage information 

is not available in nationally representative data sources; notably, the census did not collect wage 

data until 1940 and even then omitted earnings for farmers and other self-employed workers.  

Therefore, as in other recent research, we focus on workers’ occupational status.  We start by 

characterizing occupational status according to broad and simple categories—unskilled, operative, 

craft, farmer, and white collar.  Then, we make full use of the censuses’ detailed (three-digit) 

occupational information to rank workers using two different approaches.  One approach relies on the 

1870 census to calculate the average level of wealth for men in each detailed occupational category; 

this “occupational score” is then assigned to each worker in our linked data according to his current 

 
5 As described below, subsequent analyses focus on non-southern whites.  We focus on men because name 
changes at marriage make it difficult to link women and historical occupational codes for women have serious 
shortcomings (Goldin 1990, pp. 222-227).  We focus on non-southern men because few immigrants resided in 
the South, because the Civil War’s impact on the South would confound comparisons over this period (e.g., the 
application of occupational rankings that rely on post-Civil War data to the pre-Civil War South), and to 
maintain comparability to prior studies (e.g., Abramitzky, Boustan, and Eriksson 2014). 
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occupation and transformed into a ranking (Collins and Zimran 2019).6  A second approach relies on 

average income circa 1900 for occupations reported in Preston and Haines (1991), which in turn 

relies heavily on Commissioner of Labor (1903), Douglas (1930), and Lebergott (1964).  We 

supplement that information with an estimate of white farmers’ average income using the Census of 

Agriculture in 1900.  As with other metrics of occupational status, which are commonly used in 

studies of historical occupational mobility, such rankings will capture changes in economic status 

associated with changes in occupation but not changes in economic status within occupation.   

Our first main finding is that the cohort of immigrants observed in 1850 and 1880 

experienced substantial occupational upgrading relative to native-born men.  Measured according to 

a ranking that averages over the two approaches mentioned above, the mid-nineteenth-century 

immigrant cohort reduced the gap in occupational status relative to natives from 14 percentiles to 7 

percentiles.  The cohort of immigrants observed in 1900 and 1930, however, experienced little or no 

occupational upgrading relative to natives, but they also did not start far behind natives on average.  

The latter finding for the twentieth-century cohort is in line with those of Abramitzky, Boustan, and 

Eriksson (2014), though it derives from different methods of record linkage and occupational 

scoring.  In sum, whereas the nineteenth-century patterns may form a factual basis for the commonly 

held view that immigrants in the Age of Mass Migration started behind natives in labor markets but 

gained ground with time, the early twentieth-century experience was quite different.    

Our second main finding is that the difference in immigrants’ occupational upgrading relative 

to natives in the nineteenth versus twentieth century was not the product of changing immigrant 

source countries.  This is important in light of influential claims by social scientists, commentators, 

and policymakers circa 1900 that immigrants from the “new sources” were inferior to those who had 

previously come from the “old sources.”7  Such claims helped motivate the design and 

implementation of immigration restrictions in the 1920s that were severely biased against potential 

immigrants from eastern and southern Europe (Walker 1896; Commissioner-General of Immigration 

1903; Zolberg 2006; Benton-Cohen 2018).   

Instead, we show that the difference in occupational upgrading between the two periods was 

rooted in sizable changes in the occupational distribution of natives between 1850 and 1900.  In 

1850, natives in our sample were concentrated in farming whereas immigrants were largely engaged 

 
6 In 1860 and 1870, the census collected personal and real wealth information; in 1880 and later censuses, 
there are no questions about wealth. 
7 The “old sources” were primarily Germany, Britain, and Ireland.  The “new sources” were primarily Italy, 
Russia, and the Austro-Hungarian Empire. 
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in unskilled labor.  Men engaged in unskilled labor, whether immigrant or native, experienced high 

rates of occupational upgrading on average, whereas those in farming did not.  By 1900, the US 

economy’s structural transformation away from agricultural employment had collapsed differences in 

occupations between immigrant and native workers under age 40.  That is, there were far more young 

natives in “unskilled” jobs in 1900 than before, and far fewer farmers (as a share of the labor force).  

We show that because natives upgraded at least as much as immigrants did conditional on the initial 

year’s occupation in both the early and later cohorts, the diminished differences in initial-year 

occupations (1850 compared to 1900) were strongly associated with diminished upgrading for 

immigrants relative to natives.  In this sense, the “catching up” of immigrants in the nineteenth 

century—the only historical basis that we find for the idealized assimilation benchmark—is largely 

attributable to their arrival at a time when natives were primarily employed in farming. 

The finding that immigrants in both periods (early and late in the Age of Mass Migration) 

failed to keep pace with natives who started in similar occupations is novel and implies an important 

qualification of the widely held view of historical assimilation.  It contradicts the notion that 

European immigrants were at first under-placed in labor markets relative to natives with similar 

productive abilities and then gained ground rapidly with the accumulation of US-specific human 

capital (e.g., language skills).  In fact, we show that even though immigrants in the early twentieth 

century did substantially improve their language skills, this did not translate into overall occupational 

gains relative to natives. 

 This paper advances the economics and economic history of migration in several ways.  First 

and most directly, our analysis expands the body of knowledge on immigrants’ experiences during 

the Age of Mass Migration.8  Recent advances in data availability and data linkage methods have 

provided the basis for a new view of US immigration history, but most of the recent research has 

focused on the twentieth century.  This paper brings the experiences of nineteenth-century 

immigrants into sharper focus, which enables analyses and comparisons that span the complete range 

of the Age of Mass Migration.9  Second and more broadly, the paper’s historical setting provides a 

clear window on immigrant assimilation.  This is a central issue in the economics of immigration, but 

it is often difficult to study because it relates to a process that plays out over a person’s lifetime and 

requires panel data for effective analysis.  The long scope of our linked census data and the duration 

of the Age of Mass Migration allow us to study, for the first time and in a consistent manner, changes 

in immigrants’ lifetime assimilation patterns over long periods of time.  In addition, the lack of 
 

8 Abramitzky and Boustan (2017) and Hatton and Ward (2019) survey this literature. 
9 Ferrie (1999) provides pioneering analysis of immigrants’ occupational upgrading in the nineteenth century. 
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restrictions on European entrants prior to 1917 implies that the observed patterns are primarily the 

products of the economic and social forces of central interest and are not obscured by changes in 

policy.  Finally, and perhaps most crucially, the paper revises our understanding of the facts of 

economic assimilation in the Age of Mass Migration—a phenomenon of fundamental interest in both 

American history and in the modern debate over immigration policy.10  At a time when an 

oversimplified view of historical immigrants’ experiences is held up as a model for policy, these 

insights are timely and important. 

 

2. Immigrants in the US Labor Market during the Age of Mass Migration  

 Figures 1(a) and 1(b) show the volume of European immigration to the US (relative to the 

population) and its composition by source country during the Age of Mass Migration, respectively.11  

During this time, there were minimal restrictions on immigration from Europe.  This openness 

allowed for a surge in immigration during the 1840s, reflecting reduced costs of transatlantic travel, 

the Irish Famine, and the beginning of large-scale migration from Germany.  Later in the nineteenth 

century, the main source countries shifted from northern and western Europe to the south and east.12  

World War I interrupted the flow of immigrants, but only temporarily.  After adding a literacy test 

for immigrants in 1917, the US implemented restrictive immigration quotas in the 1921 and 1934, 

culminating decades of intense debate over immigration policy (Hutchinson 1981; Goldin 1994; 

Benton-Cohen 2018).  In addition to imposing restrictions on annual immigration totals, the policy’s 

new country-specific quotas were severely biased against potential migrants from southern and 

eastern Europe and effectively barred immigration by Asians.  With minor modifications, this system 

governed entry to the US until the Hart-Celler Act of 1965. 

 Figure 2 shows the share of white male natives and European immigrants, ages 18 to 65, 

working in two broad occupational categories—unskilled labor and farming—from 1850 to 1930.13  

The predominance of immigrants in unskilled work and natives in farming in 1850 is immediately 

 
10 In advancing our understanding of assimilation in the Age of Mass Migration, this paper complements 
research by Hatton and Williamson (1998), Ferrie (1999), Abramitzky, Boustan, and Eriksson (2014), 
Abramitzky et al. (2019b), Collins and Zimran (2019), and Pérez (2019), among others. 
11 We focus on European migration because it accounts for nearly 90 percent of the total inflows to the US 
prior to 1914 (Abramitzky and Boustan 2017, Figure 2, p. 1316), because it was the subject of the main policy 
debates in the nineteenth and twentieth centuries, and because it was effectively unconstrained prior to World 
War I (as opposed to Asian immigration, which was effectively banned by the Chinese Exclusion Act of 1882 
and the “Gentlemen’s Agreement” of 1907). 
12 See Gould (1980), Hatton and Williamson (1998), and Spitzer and Zimran (2019) for a discussion of the 
timing, rapidity, and causes of this shift. 
13 We define these occupational categories as described in footnote 29 below. 
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apparent, as is the secular decline in farming as a share of the native labor force (and of the 

immigrant labor force after 1880).  From 1850 to 1880, there is convergence in the shares of each 

group working in farming, and by 1930, the gaps between immigrants’ and natives’ shares in farming 

and unskilled jobs were smaller than in the mid-nineteenth century.  But these patterns of 

convergence are difficult, and possibly misleading, to interpret in terms of labor market assimilation.  

Due to the continuous inflow and outflow (i.e., return migration) of immigrants, cross-sectional data 

sources provide little useful insight into how immigrants who stayed in the US fared over their 

lifecycle.  This has been a central challenge to studying immigrants’ labor market outcomes during 

the Age of Mass Migration. 

Data shortcomings, of course, did not forestall policy debates centered on immigrants’ 

assimilation in the labor market and in other social dimensions.  US natives’ concerns over 

immigrants’ poverty, lack of skills, insularity, and religion are at least as old as the onset of mass 

immigration.  For instance, the influx of poor Irish immigrants in the 1840s and 1850s triggered an 

intensification of nativism and anti-Catholicism, epitomized by the rise of the “Know-Nothing” Party 

(Higham 1955; Anbinder 1992; Alsan, Eriksson, and Niemesh 2019).  Later in the nineteenth 

century, the shift in source countries to southern and eastern Europe renewed vigorous debates over 

immigration policy (Goldin 1994; Williamson 1998; Benton-Cohen 2018).  By this time, a common 

argument in favor of restricting European immigration involved unfavorable comparisons of the 

“new immigrants” to the “old immigrants,” where “new” and “old” referred to place of origin.  In 

1896, Francis A. Walker, the first president of the American Economic Association, characterized the 

“new” immigrants as “beaten men from beaten races; representing the worst failures in the struggle 

for existence” (Walker 1896).14  The Commissioner-General of Immigration, William Williams, 

bemoaned the “new” immigrants’ urban settlement patterns: “Notwithstanding the well-known 

demand for agricultural labor in the Western States, thousands of foreigners keep pouring into our 

cities, declining to go where they might be wanted because they are neither physically nor mentally 

fitted to go to these undeveloped parts of our country and do as did the early settlers from northern 

Europe” (Commissioner-General of Immigration 1903, p. 70).   

 In 1907, Congress authorized the era’s most influential study of immigrants—the Dillingham 

Commission Reports.  The Commission’s investigation was unprecedented in scope and detail, 

including the collection of data on immigrant and native workers in a variety of industries. The 

 
14 Later, Irving Fisher, another president of the AEA, who had come to embrace eugenics and promote 
immigration restriction, wrote, “The core problem of immigration is one of race and eugenics…” (1921, p. 
226; cited by Benton-Cohen 2018, p. 115). 
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Commission’s policy recommendations included a literacy test, source-specific quotas, and 

continuing bans on Asian immigration (US Congress 1911).  Hourwich (1912) and Douglas (1919) 

published critiques of the reports and of popular summaries of the Commission’s work, most notably 

Jenks and Lauck’s (1912) book, The Immigration Problem.15  They highlighted the limits of 

interpretation from cross-sectional data, especially in comparing “new” and “old” immigrants who 

had been in the US for different lengths of time.  Nonetheless, several of the Commission’s main 

recommendations eventually became law (Benton-Cohen 2018). 

Modern econometric analyses have produced mixed evidence as to whether nineteenth-

century immigrants improved their status relative to natives as they gained experience in the US 

labor market.  Blau (1980), for instance, drew on cross-sectional data tabulated and published by the 

Dillingham Commission and concluded that immigrants, especially from “new” sources, initially 

earned less than natives, but caught up over time.16  Later studies shifted attention to cross-sectional, 

micro-level datasets, which include wage information for workers in specific industries and states 

circa 1890.  Hannon (1982), for instance, concluded that immigrants in Michigan’s mining industry 

slowly caught up to those of natives, whereas Eichengreen and Gemery (1986) and Hanes (1996) 

concluded that immigrants did not gain in earnings relative to natives.  In contrast, after allowing 

more flexible functional forms in age-earnings profiles for workers in Michigan and California, 

Hatton (1997) concluded that immigrants who arrived as adults started at a lower wage than similar 

natives, gained substantially in relative pay with age, but did not fully catch up to natives.  Minns 

(2000) shifted attention to census microdata for 1900 and 1910, which provided a more 

geographically comprehensive view of immigrants and natives in the labor market, albeit without 

wage information.  He found evidence consistent with occupational gains for immigrants relative to 

natives, at least outside the farm sector.   

Most recently and most closely related to our work, Abramitzky, Boustan, and Eriksson 

(2014) extended methods pioneered by Ferrie (1994, 1995, 1997, 1999) to construct and study a 

panel dataset of immigrants and natives between 1900 and 1920.17  They found almost no differential 

gains for immigrants in terms of occupational status, attributing findings of immigrant assimilation in 

 
15 Jenks, an economist, was an appointed member of the Commission; Lauck was a key staff member.  Their 
book summarized their view of the Commission’s findings and was more accessible to readers than the 41 
volumes published by the Commission (Benton-Cohen 2008). 
16 Higgs (1971) and McGouldrick and Tannen (1977) also examined data tabulated by the Commission.   
17 Ferrie focused on immigrants arriving in New York City in the mid-nineteenth century and documented their 
occupational upgrading and wealth accumulation. He did not directly compare their upgrading to that of 
natives. 
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this period by prior studies to data deficiencies that are addressed by the use of panel data.18   

This paper provides consistent and comprehensive (all industries, all non-southern states) 

comparisons of immigrants’ and natives’ labor market outcomes over both the early decades of the 

Age of Mass Migration, which were dominated by immigration from “old” source countries, and the 

later decades, which were dominated by immigration from “new” sources.  This is the first 

systematic comparison of immigrants’ labor market assimilation using panel data in both the early 

and later eras within the Age of Mass Migration and the first analysis of the assimilation of 

nineteenth-century immigrants based on panel data.  It also seeks to explain why patterns of 

occupational upgrading appear substantially different across the two eras within the Age of Mass 

Migration.  The first step toward accomplishing these goals entails building new datasets from 

historical census records.    

 

3. Building new datasets  

Linking census records 

We began by extracting all US- or European-born men from the full-count records of the 

1850 US census (Ruggles et al. 2015; Minnesota Population Center 2017).  We then searched for the 

same men in the full count 1880 US census records (Ruggles et al. 2015; Minnesota Population 

Center 2017), using linkage methods described below and in more detail in Appendix A.  For men 

found at both points in time, we can observe and compare their occupations; this forms the basis for 

our analyses of the occupational status of immigrants relative to natives.  The 1850 census was the 

first to record place of birth (thus identifying immigrants) and was implemented several years after 

the onset of mass migration from Europe.  The 30-year span (to 1880) allows sufficient time to 

observe occupational upgrading over the lifecycle while avoiding the sample attrition that occurs 

when making links in several different census years.19  We focus our subsequent analyses on non-

southern white men, aged 18 to 40 in the base year, for several reasons: few immigrants located in 

the South in this period; the Civil War’s impact on the South may confound comparisons that span 

the war (e.g,, applying post-Civil War occupational ranking to the South in 1850 would be tenuous); 

 
18 Relative to Abramitzky, Boustan, and Eriksson (2014), we have extended coverage to the mid-nineteenth 
century, linked the data using updated methods (but also linked it using their method to check robustness), 
worked from the complete count census records in the base year (resulting in larger samples), and focused on 
occupational ranks derived from different approaches to measuring occupational status.  For replications of 
Abramitzky, Boustan, and Eriksson’s original study (2014) but with larger datasets and multiple methods of 
linkage see https://ranabr.people.stanford.edu/matching-codes. 
19 In addition, at the time of writing, the 1860 and 1870 complete-count data do not have consistently coded 
occupations available; this makes comparisons of occupational status infeasible.   
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and it is useful to maintain comparability with Abramitzky, Boustan, and Eriksson (2014).  Our 

second dataset covers the early twentieth century, linking men from the 1900 to the 1930 census 

records using the same method (Ruggles et al. 2019).  The 1900 start point allows us to include a 

large number of “new” immigrants, and the 1930 end point observes outcomes in the first census 

taken after the imposition of quotas but just before the full effects of the Great Depression.  

The panel structure of the linked datasets is essential to study changes in immigrants’ 

occupational status.  Abramitzky, Boustan, and Eriksson (2014) show that using either cross-section 

or repeated cross-section data can generate spurious evidence of labor market assimilation due to 

changing arrival-cohort quality and negatively selected return migration.  As in their work, our panel 

datasets avoid potential confounds by limiting attention to a fixed sample of men who remained in 

the US.  This design is appropriate for studies that are primarily interested in whether immigrants 

who stayed in the US experienced relative improvements in labor market status or other aspects of 

assimilation.  It is worth bearing in mind, however, that the linked census data might not capture the 

lifetime experience of the “average immigrant” given that some returned to their country of origin or 

died before being observed for a second time; we return to this issue below.  

Our record linkage procedure follows that of Collins and Zimran (2019), which belongs to a 

class of methods derived from Ferrie’s (1996) pioneering work.20  In brief, we began by eliminating 

from consideration men who are not unique in the base-year census (1850 or 1900) on their 

combination of name, birthplace, and birthyear (+/- 4 years); for example, a match would not be 

attempted for a John Smith born in New York in 1820.  Removing non-unique individuals reduces 

the likelihood of making false matches.  We then searched for each remaining man in the later-year 

census (1880 or 1930), allowing for inexact matches on the basis of name and birth year.  We 

retained only unique matches for the analyses of occupations (i.e., matches in which an 1850 record 

and an 1880 record have a unique match in the opposite census, and similarly for 1900 and 1930).  

This approach incorporates several features highlighted by Abramitzky et al. (2019a) and Bailey et 

al. (2019) as useful in improving match quality, such as the use of string distance measures to 

compare names,21 the elimination of non-unique individuals in the base year before linkage, and the 

restriction to cases in which a unique match is made between the initial and final censuses.  

Table 1 presents rates of successful linkage separately for immigrants and natives.  For 1850-
 

20 This class also includes the linkage methods of Abramitzky, Boustan, and Eriksson (2012, 2014).  Our 
approach is most similar to the methods used by Ferrie and his coauthors in recent work such as Aizer et al. 
(2016), Beach et al. (2016), and Long and Ferrie (2018).  
21 Specifically, we use the SAS function SPEDIS, which is described in detail by Gershteyn (2000).  This 
string distance measure is similar to the Jaro-Winkler distance but treats different types of edits differently. 
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80, linkage rates are expressed relative to the base population of non-southern white males aged 18-

40 in 1850.22  Columns (2) and (5) indicate the number and fraction of men (in parentheses) who 

remained after our removal of those who were not unique on linkage characteristics.  Columns (3) 

and (6) present the number of successful links, with the fraction of successful links expressed relative 

to the unique sub-sample in parentheses (i.e., those we attempted to match) and expressed relative to 

the entire base population (columns (1) and (4)) in square brackets.  The linkage rates relative to the 

unique sub-sample are 25.7 percent for natives and 13.7 percent for immigrants.  The former is 

approximately comparable to the rate of linkage relative to unique men achieved by Ferrie (1996).23  

The latter is somewhat lower.  The lower rate for immigrants likely reflects the large number of 

immigrant arrivals after 1850, which may confound links even for those who were unique in 1850.  

The linkage rates relative to the entire base population are 11.5 percent for natives and 5.7 percent for 

immigrants.  These are lower than those achieved by other algorithms derived from Ferrie (1996) in 

other contexts (e.g., Beach et al. 2016).  But as shown in Appendix F, the linkage rates are similar to 

those achieved using alternative methods described in detail by Abramitzky et al. (2019a).24  

Subsequent rows in Table 1 describe the linkage rates for 1900 to 1930, which are somewhat higher 

than in the 1850-80 data.25  Two possible reasons for this improvement are the increased diversity of 

birthplaces over time and, perhaps, improvement in the quality of census data.  

Several concerns arise in the use of linked census data.  First, non-random selection into 

linkage is common in such studies.  For instance, individuals with higher human capital may be more 

likely to survive and report consistent information to census enumerators, and name uniqueness may 

vary by country of origin or other characteristics.26  Figure 3 compares observable characteristics in 

the linked and full samples of census data.  Panel 3(a) (for natives) and 3(b) (for immigrants) focus 

on 1850-80 and reveal some evidence of positive selection into the linked sample, such as the over-

representation of individuals with greater 1850 wealth holdings.  To address this in subsequent 

analyses, we construct inverse probability weights based on probit regressions of a dummy variable 

 
22 We attempt to link all males regardless of age and make the restriction to 18-40 year olds afterwards. 
23 Note, however, that Ferrie (1996) defines uniqueness relative to the target census rather than the base 
census, as we have done. 
24 Our slightly lower link rates as compared to those using these alternative methods likely reflect the relatively 
strict definition of uniqueness that we use. 
25 The second row, which describes linkage rates relative to the 1900 population, provides statistics most 
comparable to those for 1850-1880, which compare to the 1850 population.  The rates relative to the 1930 
population, however, may be more important to consider, as we discuss below. 
26 Consistent with this concern, Appendix Tables A.1, A.2, and A.3 report rates of successful linkage for a 
variety of European source countries and reveal considerable variation in the rates of successful linkage. 
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for successful linkage on flexible functions of the 1850 covariates (separately by country of birth).27  

The effect of these weights is to make the distribution of 1850 observables in the linked sample 

match (as closely as possible) their distribution in the sample of men in 1850 who we attempted to 

link.  Panels 3(c) and 3(d) report similar information for the 1900-30 samples.  Given the higher rates 

of return migration in this period (Bandiera, Rasul, and Viarengo 2013), we weight the linked 1900-

30 immigrant sample to look like the 1930 population of immigrants, aged 44-74, who reported 

arriving in the US before 1900 (rather than to resemble the 1900 sample that we attempted to link) 

and similarly reweight the 1900-30 native sample to match the 1930 native population aged 44-74.28 

Second, some of the matches in the linked samples may be false positives, perhaps leading to 

spuriously high estimates of the probability of changing occupations over time.  From the start, we 

adopted relatively strict match criteria to limit false positives with this concern in mind.  Nonetheless, 

in Appendix E, we repeat our analysis using subsets of the linked samples that are limited to exact 

matches only; the results are qualitatively similar.  Finally, results could be sensitive to some 

idiosyncrasy of the linkage method.  To verify that this is not the case, Appendix F repeats our results 

using alternate linkage methods; again, the results are qualitatively similar. 

 

Studying occupations to learn about labor market assimilation  

 We focus on the occupational status of immigrants relative to natives.  This is primarily 

because the US census did not inquire about individuals’ incomes until 1940, and even then it did not 

cover proprietors’ or farmers’ incomes.  Occupational information, on the other hand, was first 

collected in 1850, enabling our analysis of individual-level occupational changes in both the 

nineteenth and the twentieth centuries in a fairly consistent manner.  We rely on the detailed 

occupational coding provided by Ruggles et al. (2015, 2019) and the Minnesota Population Center 

(2017).  We begin by using the codes to define five broad classes of occupations—farmer, white 

collar, craft, operative, and unskilled.29  Our preliminary analysis entails simple comparisons 

 
27 For birth countries with few observations, we estimate one regression with birth-country fixed effects. 
28 Weighting the linked 1900-30 sample to match the 1900 population of immigrants would make the (linked) 
sample of stayers match the average characteristics of the combined groups of stayers and return migrants.  
This is undesirable because our focus is on stayers, who are likely different from return migrants.  Because 
1880’s census did not ascertain year of arrival, we cannot weight the 1850-80 sample in the same way as the 
1900-30 sample; but the low rates of return migration in the early period mitigate our concern.  We discuss the 
use of 1900-based weights for the 1900-30 sample later in the paper. 
29 The broad occupational categories are defined using IPUMS occ1950 codes: white collar [1,100) and [200, 
500); farmer [100, 200); craft [500, 600); operative [600, 700); unskilled [700, 970]. The 1900 and 1930 data 
include a significant fraction of individuals whose occupation codes are “Not Yet Classified” (occ1950 code 
979).  Our baseline analysis omits these individuals.  In Appendix D, we classify these individuals by using the 
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(controlling only for age) of the shares of immigrants and natives in each occupational category and 

of changes in those shares over the men’s lifecycle.     

 We then introduce rank measures of occupational status.  The literature has often relied on an 

occupational income score based on information from the 1950 census.  We prefer not to use this 

measure because of its temporal distance from our study period, particularly in the early portions.  

Instead, we construct several alternative occupational scores.  The first is based on occupational 

scores that derive from the 1870 census questions about real and personal wealth (Collins and Zimran 

2019; Ager, Boustan, and Eriksson 2019; Craig, Eriksson, and Niemesh 2019).  We use the one-

percent sample of the 1870 census (Ruggles et al. 2015; Minnesota Population Center 2017) to 

compute average total wealth (the sum of real and personal wealth) within each detailed (three-digit) 

occupational cell for men aged 30 to 65.30  This produces an occupational wealth score that is similar 

in spirit to the occupational income score commonly used in studies of historical labor markets, 

including immigrants’ occupational assimilation.  We use this score in two ways—directly (in 

logarithmic form) and to compute occupational ranks.31  The ranks are expressed relative to all non-

southern white men in the US labor force (ages 18-74 with reported occupations).  Thus, for any 

given man, a change in rank over time depends on whether he changed occupations and on how the 

occupational distribution of all men in the labor force changed.  It is not possible to see whether men 

gained in earnings within detailed occupational cells.32 

We create another occupational income score using information that Preston and Haines 

(1991) compiled from Commissioner of Labor (1903), Douglas (1930), and Lebergott (1964).  This 

provides estimates of annual income by detailed occupation circa 1900.33  Preston and Haines do not 

provide an estimate for farmers, and so we used the 1900 Census of Agriculture to estimate average 

net income for farmers.  Again, we use this measure directly (in logarithmic form) as well as to 

 
modal classification of the NYSIIS code of their occupational string (similar to Collins and Wanamaker 2017) 
and repeat the main analysis.  Our results are qualitatively unaffected by the inclusion of these individuals. 
30 These wealth statistics are separated into southern and non-southern. 
31 In the case of ties (which are common due to the invariance of the score within occupational cells), we 
assign each individual in a category the average rank of the group.  For example, if farmers are 20 percent of 
the work force and range between the 50th and 70th percentile, we assign them a rank of 0.6. 
32 This property of occupational scores and rankings has led to criticism by Inwood, Minns, and Summerfield 
(2019) and Saavedra and Twinam (2019).  But the lack of an alternative measure prevents us from addressing 
this shortcoming. 
33 The Preston and Haines (1991) occupation codes do not correspond directly to those in the current IPUMS 
files (occ1950).  Therefore, we merged the “old” Preston-Haines public use microdata sample 
(https://usa.ipums.org/usa/samples.shtml), which includes both the Preston-Haines occupation codes and the 
occ1950 census codes, with the Preston-Haines income data, and then collapsed the data to calculate averages 
for occ1950 cells.  We thank Laura Salisbury for providing helpful insight on this issue.   
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compute a ranking, as with the 1870-based score.   

We also use the two ranking schemes to create an average occupational rank, which is the 

simple average of ranks based on the two occupational scores discussed above.  This is our preferred 

measure for making consistent comparisons across the 1850-80 and 1900-30 periods.  The main 

results are qualitatively insensitive to which ranking scheme is used.34 

In our analysis, our initial focus is on immigrants’ “unconditional assimilation”—that is, we 

ask whether the average occupational status of immigrants improved relative to that of natives over 

the 30 years in which we observe each cohort (adjusting only for differences in age).  This answers a 

simple but fundamental question about the Age of Mass Migration, and it shows how immigrants’ 

and natives’ relative occupational status changed as the US economy transformed into an urban and 

industrial powerhouse.   

Specifically, we estimate a series of regressions of the form  

𝑦"# = 𝛽#𝐹" + 𝑔(𝑎"#) + 𝜀"#	 (1) 

where 𝑦"# is an outcome for individual i in year t, 𝐹" is an indicator for foreign birth, and 𝑔(𝑎"#) is a 

quartic function in individual i’s age in year t.  We first describe differences in occupational 

categories, then occupational scores and ranks, and finally differences in some rough measures of 

human capital.  Although human capital is an input into labor market outcomes, we provide the 

separate analysis for a direct view on differences in basic skills that workers bring to the market, 

including the ability to speak English, which has long been central to discussions of immigrants’ 

assimilation (e.g., US Congress 1911, Borjas 2015).  

 We estimate equation (1) separately for each outcome for each census year t.  The coefficient 

𝛽# represents the difference in occupational status between natives and immigrants in that census 

year, conditional on age.  To measure changes between census years for each cohort, we estimate 

equation (1) twice by seemingly unrelated regression, once using data from the early census year and 

once using data from the later census year.  A measure of assimilation is then given by computing 

𝛽# −	𝛽#012.35  The difference will be positive in cases where immigrants increased average levels of 

 
34 The correlation of the two ranking schemes depends on the year in which it is calculated.  In our linked 
samples, the correlations between the ranks of the two measures are (in chronological order) 0.51, 0.45, 0.73, 
and 0.58.  These correlations increase considerably when excluding farmers and become (again in 
chronological order) 0.75, 0.78, 0.86, and 0.80.  The difficulty in finding the appropriate ranking for farmers is 
common to the use of occupational scores, and it is unsurprising that the precise ranking of this large group is 
important. 
35 We use seemingly unrelated regression because the estimates of immigrant-native differences will be 
correlated for a linked sample across its two years (i.e., 𝜀"# and 𝜀"#012 will be correlated).  Seemingly unrelated 
regression adjusts standard errors for this and enables proper hypothesis testing of 𝛽# − 𝛽#012. 
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y relative to natives over time, and indicates assimilation in cases where immigrants were initially 

behind natives.36 

 We also use estimates of equation (1) for the five occupational category measures to compute 

dissimilarity indices between the two groups according to  

𝐷# =5
1
2 7𝛽
8#97

9

, (2) 

where  𝛽8#9 is the estimated coefficient from estimating equation (1) with occupational category 

indicator k as the dependent variable.  This statistic is analogous to the standard dissimilarity index 

(Duncan and Duncan 1955), but the difference in the fraction of each nativity group in each 

occupational category is estimated while controlling for the different age structures of the two 

groups.37  

 After characterizing assimilation patterns using these measures, we compare immigrants’ 

occupational upgrading to that of natives who start in occupations with similar economic status by 

estimating equations of the form 

𝑅"# − 𝑅"#012 = 𝛿𝐹" + 𝛾𝑅"#012 + 𝑔(𝑎"#012) + 𝜂"				 (3) 

where 𝑅"# − 𝑅"#012 is the change in worker’s average rank measure between the two periods, 𝑅"#012 

is the worker’s rank in the initial year based on the detailed occupational coding and scoring 

described above, and all other notation is the same as in equation (1).  The coefficient 𝛿 measures the 

average upgrading of immigrants relative to natives, conditional on the worker’s initial occupational 

status and a quartic in age.  These “conditional assimilation” results enable us to determine whether 

the assimilation (or lack thereof) documented by estimating equation (1) reflects lifetime mobility or 

changes in initial occupational distributions. 

 

Summary statistics 

Table 2 presents summary statistics for broad occupational categories and rank, measures of 

human capital, and indicators for region of residence and urban status.  The indicators for residence 

confirm well known patterns, such as the over-representation of immigrants in urban areas and the 

Northeast.  Immigrants were less literate than natives and, not surprisingly, less likely to speak 

English in 1900 (this cannot be observed in earlier censuses).  Figure 4 depicts the broad 
 

36 For instance, if immigrants start off with a lower occupational rank than natives, then a positive value of 
𝛽# − 𝛽#012 indicates that this gap closed over thirty years, implying that immigrants were more like natives (so 
long as it is not large enough for immigrants to overtake natives).  
37 Estimating the five coefficients by seemingly unrelated regression enables us to compute the standard error 
of 𝐷# by the delta method. 
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occupational distributions for men in the linked samples for easier comparison.  In 1850, immigrants 

and natives had quite different occupational distributions; the modal immigrant held an unskilled job 

and the modal native was a farmer.  Immigrants were more likely than natives to hold craft or 

operative occupations, whereas natives were more likely to hold white-collar occupations.  In 1880, 

the occupational distributions retained these properties, but both immigrants and natives experienced 

considerable movement into the “farmer” category over their lifecycles (often upgrading from farm 

laborer).  

In contrast, moving to the later cohorts, in 1900 the modal immigrant and native both held 

unskilled occupations, though by 1930, both groups had reduced their presence in unskilled work.  

Immigrants were over-represented in craft and operative labor, while natives remained over-

represented in white collar and farming occupations.  Comparing the 1850 and 1900 occupational 

distributions highlights important changes in the American economy that will have implications later 

in our analysis, especially the decline in the share of natives who were farmers and the rise in 

unskilled occupations. 

 

4. Unconditional gains in occupational status in the 19th and 20th centuries 

 Table 3 presents estimates of equation (1) for broad occupational categories.  Columns (1) 

and (2) pertain to 1850 and 1880, respectively, and column (3) presents the measure of assimilation 

(𝛽# −	𝛽#012).  Columns (4) to (6) present analogous figures for the 1900-30 cohort.  The starkest 

evidence of convergence in occupations between immigrants and natives comes from the first two 

rows for the 1850-80 cohort.  In 1850, the foreign born were 23.9 percentage points more likely to 

hold an unskilled occupation than were natives; by 1880, the gap had shrunk to only 12.7 percentage 

points.  Meanwhile, natives were 27.8 percentage points more likely than immigrants to be farmers in 

1850, but by 1880 the gap had declined to 18.7 percentage points.  Gaps in white collar and craft 

occupations declined only slightly, and the gap slightly widened in operative jobs.   

In 1900-30, natives and immigrants began with a statistically indistinguishable probability of 

holding an unskilled occupation (conditional on age);38 by 1930, however, the foreign-born were 4.6 

percentage points more likely to hold an unskilled occupation.  Immigrants narrowed the gap in 

farming, but only by a small amount (from 10.7 to 8.4 percentage points), and they failed to narrow 

the gap in white-collar work.  Overall, Table 3 reinforces the visual impression from Figure 4, in that 

the 1850-80 period was characterized by wide differences in initial broad occupations and strong 
 

38 Note that the adjustment for age differences eliminates the 1900 difference in unskilled work that appears in 
Figure 4.  
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convergence, whereas the 1900-30 period was characterized by comparatively smaller initial 

differences and limited convergence.   

In Table 4, we summarize the conditional occupational category differences in the form of 

the dissimilarity index computed as in equation (2).  Specifically, the table reports dissimilarity 

indices for each year based on the five major categories defined above and the estimates of Table 3.  

The statistic 0.31 for 1850 in column (1) indicates that 31 percent of immigrants would have to 

change their occupational category to match the occupational distribution of natives, or vice versa.  

The dissimilarity index declined from 0.31 to 0.21 between 1850 and 1880, reflecting the 

considerable occupational assimilation visible in Figure 4 and Table 3.  On the other hand, although 

there is a slight decline in the index between 1900 and 1930, from 0.15 to 0.13, it is much smaller 

than in the earlier period, supporting the conclusion from Table 3 of limited assimilation in the 

twentieth century.  It is notable, however, that the index in 1900 is already at a much lower level than 

for the earlier cohort in 1850 or even in 1880—the differences between natives and immigrants had 

greatly compressed.  Indeed, it is plausible that the rising tide of calls for immigration restriction 

reflected the more direct contact and competition between immigrants and natives in the labor market 

(Goldin 1994; Hatton and Williamson 1998). 

It is possible that the broad occupational categories examined to this point obscure important 

variation within each category; moreover, such broad categories provide a limited sense of whether 

men are moving up the occupational ladder with time.  Therefore, we incorporate more detailed 

occupational definitions into the analysis and rank occupations based on what is known about the 

average economic status of men holding them.   

Table 5 repeats the estimation of equation (1) for the occupational income scoring and 

ranking schemes described above.  Column (3) again reports changes in immigrants’ status relative 

to natives over time, with positive numbers indicating that immigrants advanced faster than natives.  

Substantial assimilation for the 1850-80 cohort is again evident, with the immigrant-native gap in 

rank (averaged over the two ranking methods) closing by nearly 7 percentiles; using the 1870 wealth-

based scoring, the gap narrows by 8 percentiles.  All methods of scoring and ranking indicate 

substantial labor market assimilation in the 1850-80 dataset.  In contrast, for the 1900-30 cohort, 

there is evidence of slightly widening gaps in status using every metric.       

Table 6 estimates equation (1) for various measures of human capital for years in which they 

are available.  The measures include literacy (not available in the 1880 complete count records), 

numeracy (an indicator for reporting an age not divisible by five), and whether the individual speaks 

English (available only for 1900 and 1930).  Data limitations make it difficult to say much about 
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changes for the 1850-80 cohort, though age heaping becomes slightly more prevalent for immigrants 

compared to natives.  For the 1900-30 cohort, it is notable that the English-speaking and literacy gaps 

both narrowed; by 1930, the foreign-born in our sample were only 1.6 percentage points less likely 

than natives to speak English (though, of course, we have no metric for fluency).  This is particularly 

interesting because the acquisition of language skills is often hypothesized to be a mechanism for 

immigrants’ improvement in labor market outcomes (Bleakley and Chin 2010; c.f., Ward 2019); in 

the early twentieth century, the improvement in immigrants’ language skills did not translate into 

overall gains relative to natives in occupational status.  

 

Robustness 

 In Appendix B, we rule out several concerns regarding the robustness of the results described 

above.  One possible concern is that the continued assimilation of second-generation immigrants (i.e., 

the US-born children of immigrants, who would be included as natives) in the 1900-30 sample might 

lead to an understatement of the relative gains of immigrants.  We repeat our main results comparing 

immigrants to natives with native fathers and find that our results are qualitatively unchanged.  

Another concern is that lack of relative progress for immigrants in the 1900-30 sample might be due 

to including immigrants who had been in the US for a long time and who had already experienced a 

period of catching up before first being observed in 1900.  By using the information in 1900’s census 

on each immigrant’s year of arrival, we can limit the sample to those who arrived between 1890 and 

1900.39  Again, our results are qualitatively unchanged.  Finally, we repeat our main results omitting 

from the sample men aged 31-40 in the initial census year to address the possibility that selective 

mortality that differed between immigrants and natives may have an impact on our results.  We find a 

somewhat better starting position for immigrants relative to natives for 1900-1930 and somewhat less 

assimilation, but the differences are small and our results are qualitatively unchanged. 

 

5. Conditional gains in occupational status in the 19th and 20th centuries 

 The changing pattern of unconditional upgrading between the early and later cohorts in the 

Age of Mass Migration raises the question of whether the results primarily reflect changes in natives’ 

or immigrants’ occupational mobility or, alternatively, changes in their initial distribution of 

occupations, each of which had a different likelihood of leading to upward mobility.  To better 

 
39 The average immigrant in our 1900-30 sample had been in the US for 13 years in 1900 (Table 2).  It is not 
possible to do something similar with the 1850-80 sample because neither of those censuses inquired about 
year of arrival in the US. 
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understand the empirical underpinnings of the unconditional results, we estimate equation (3), 

presenting results in Table 7. 

Columns (1) and (2) of Table 7, which omit the initial rank variable (𝑅"#) from the right-hand 

side, simply reiterate the findings from section 4—that immigrants achieved greater occupational 

upgrading than natives in the period 1850-80 but somewhat slower upgrading in the period 1900-

30—but provide a benchmark to which subsequent estimates can be compared.  Columns (3) and (4) 

add the control for initial rank.  From this perspective immigrants’ upgrading relative to natives was 

remarkably similar—and negative—over the two periods within the Age of Mass Migration.  If 

anything, immigrants in the later period (-0.03) fared slightly better than in the earlier period (-0.04).  

In both periods immigrants upgraded less than natives who were comparably positioned in the base 

year.  This runs contrary to the notion that immigrants were initially under-placed in the labor market 

relative to their underlying skills or productivity but gradually erased that disadvantage with the 

acquisition of US-specific experience.40  It also implies that immigrant-native differences in 

upgrading conditional on initial occupation tended to dampen overall immigrant-native convergence 

in the nineteenth century.  

 Figure 5 provides a simple visual summary of the immigrant-native differences in upgrading 

conditional on initial occupational status.  In this figure, we group men by broad categories for their 

base-year job, but changes in status are calculated using the detailed occupational information.  The 

figure plots the average change in rank for men in each (broad) occupational category, expressed 

relative to that for natives who held white-collar occupations in the base year; that is, zero 

corresponds to the average upgrading for natives who were initially in a white-collar occupation.  

Three patterns stand out.  First, average upgrading from the “unskilled” category tends to be larger 

than from other categories.  Second, immigrants experienced less occupational upgrading than 

natives in almost every case, especially in the 1850-80 cohort.  Third, relative to white-collar natives, 

upgrading throughout the occupational distribution was greater in 1850-80 than in 1900-30.   

We can also make comparisons across the early and later periods within the Age of Mass 

Migration.  In column (5) of Table 7, we re-weight the 1850-80 sample so that its initial occupational 

distribution matches that of the 1900-30 sample for natives and immigrants separately, but retaining 

the 1850-80-specific occupational upgrading.  Column (6), weights the 1900-30 sample to match the 

occupational distribution of the 1850-80 sample.  Column (5) shows that, had 1850-80 immigrants 

and natives had the 1900-30 occupational distributions, the immigrant-native gap would have 

 
40 See Abramitzky et al. (2019b) for intergenerational evidence on the immigrant underplacement hypothesis. 
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widened by 4.5 percentiles rather than narrowing by 6.8 percentiles between 1850 and 1880.  

Similarly, if the 1900-30 sample is weighted by the 1850 distributions of occupations (column 6), the 

immigrant-native gap would have narrowed by 8.1 percentiles after 1900 instead of widening by 1.8 

percentiles.  In this counterfactual sense, the change in occupational distributions between 1850 and 

1900 strongly influenced whether convergence occurred.  The changing initial occupational 

distributions are thus proximately responsible for the different immigrant assimilation patterns that 

we observe between the two periods.41   

 The transformation of the US economy over the nineteenth century underpins these results.  

Most importantly, young native workers experienced a large change in their occupational 

distribution; the age-adjusted dissimilarity index between natives’ 1850 and 1900 occupational 

distributions is 0.26, a difference almost as large as that between natives and immigrants in 1850 (in 

Table 4).  Immigrants, on the other hand, had a relatively small change in occupational distributions 

between 1850 and 1900; the age-adjusted dissimilarity index is only 0.08.  The dramatic change in 

the initial occupational distribution of natives was driven primarily by a shift of native labor out of 

farming and into unskilled labor.  Whereas 41.8 percent of natives were farmers in 1850’s linked 

sample, only 18.2 percent were farmers in 1900’s linked sample (a shift of 23.6 percentage points); 

conversely, whereas only 15.2 percent of natives were in unskilled occupations in 1850’s sample, 

38.9 percent were by 1900 (an almost identical shift of 23.7 percentage points).    

 Taken together, the results of sections 4 and 5 indicate that prevalent views of European 

immigrants’ assimilation (e.g., Smith et al. 2018, Martin 2019) during the Age of Mass Migration are 

incomplete at best.  In section 4, we showed that only immigrants in the nineteenth century 

experienced convergence over time in occupational status relative to natives.  The lack of 

convergence in the twentieth century confirms the findings of Abramitzky, Boustan, and Eriksson 

(2014), whereas the nineteenth-century results are novel.  But while the apparent “catching up” of 

immigrants in the nineteenth century was real, it was not the product of immigrants’ superior 

performance relative to comparably placed natives, nor was it the product of “old” source immigrants 

faring better than “new” source immigrants, as we show below.  Rather, the nineteenth-century 

immigrants were disproportionately concentrated in jobs from which many white workers (whether 

native, immigrant, new source or old) were likely to upgrade during their lifetime.  Even though 

immigrants experienced less upgrading than natives in the same initial occupation, immigrants’ 

 
41 The results of columns (5) and (6) also imply that if the initial occupation-specific upgrading were 
interchanged between periods, this would be insufficient to reverse the results of assimilation in the nineteenth 
century and slight divergence in the twentieth century. 
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initial concentration in low-status (but high-upgrading) occupations led to greater average 

occupational gains.  The shift of natives into these higher-upgrading occupations by 1900, combined 

with natives’ greater upgrades conditional on initial status, led to a divergence in occupational status 

over time for the later cohort.  Although it might be tempting to suppose that being concentrated 

toward the bottom of the occupational distribution left nineteenth-century immigrants with upward 

mobility relative to white natives as the only possibility, the findings are not the result of processes 

that are mechanical or inevitable.  In particular, the experience of black Americans after the Civil 

War shows that upward mobility from the bottom of the occupational distribution could be very slow 

(Collins and Wanamaker 2017).  

 

Robustness 

 As with the results of section 4, there is concern that these results might be affected by the 

continued assimilation of second-generation immigrants, by different time spent in the US, or by 

differences in selective mortality.  As with the results of section 4, we verify robustness to these 

concerns in Appendix B. 

 

6. Alternative explanations for differences in immigrant assimilation over cohorts  

In this section, we evaluate several alternative explanations for the changing patterns of 

occupational upgrading that we documented above and interpreted in light of changes in the US 

economy during its structural transformation.  Specifically, we consider whether changing source 

countries, changing immigrant selection, changing patterns of return migration, or changing 

correlates of upward mobility (e.g., literacy or internal migration) might have driven the differences 

in upgrading between the 1850-80 cohort and the 1900-30 cohort.  We find that none of these can 

account for the changes observed. 

 

Changing source countries  

 Influential commentators and policymakers in the early twentieth century lamented the 

arrival of “new” immigrants and questioned their ability to adapt to life in the United States.  This 

view framed the “immigration problem” that the literacy test and then the quota system were 

intended to solve, but at the time (and until now) data did not exist to study the issue carefully.  With 

linked census data, a simple way to test whether “old” and “new” source immigrants fared differently 

in terms of occupational upgrading in the early twentieth century is to include an indicator variable 
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for “old source” in the upgrading regression, as shown in column (7) of Table 7.42  The coefficient is 

small, negative, and statistically insignificant.  This implies that on average there was no meaningful 

difference between the groups in average upgrading and, therefore, that changes in immigrants’ 

source countries cannot account for the lack of upgrading relative to natives in the 1900-30 period.  

A subtler question is whether “old” immigrants fared better than “new” immigrants conditional on 

initial occupational rank.  In column (8) of Table 7, there is some evidence of better performance for 

the “old” immigrants, but it is a small difference (approximately 1 percentile), and the sum of the 

coefficients on immigrant and old source still implies that on average “old” source immigrants fell 

behind natives during the 1900-30 period. 

 We provide more detailed information on the relative outcomes for immigrants from different 

source countries in Figures 6 (occupational rank) and 7 (unskilled occupations), which present 

estimates of equation (1) with separate 𝛽# coefficients for selected countries.  The Irish are of 

particular interest given the magnitude of their migration and their relatively low initial occupational 

status (see also Collins and Zimran 2019).  Importantly, whereas the Irish in 1850-80 showed strong 

evidence of “catching up” to natives, the Irish in 1900-30 did not.  The patterns for German and 

British immigrants, though less stark, are consistent: they upgraded relative to natives in 1850-80, but 

they fell behind slightly in 1900-30.  Again, this undermines the view that the main difference 

between the early and later period was the source of immigrants.  

 While we conclude that changes in source country cannot account for the differences in 

average occupational upgrading over the two immigrant cohorts we analyze, there is some important 

heterogeneity by source country that merits closer examination in future research.  Two of the largest 

“new” immigrant groups were from Italy and Russia (60 percent of whom report Yiddish or Hebrew 

as their mother tongue).  In Figures 6(b) and 7(b) (for 1900-30), the Italians have the among the 

lowest starting occupational status and the Russians have the highest.  In Figure 6(b), however, 

neither group manages to keep pace with natives in terms of average upgrading (i.e., the 1930 bar 

declines relative to the 1900 bar),43 with a similar result in Figure 7(b). 

Given section 5’s emphasis on the quantitative importance of upgrading by men who started 

in the unskilled category, it may seem surprising that the Irish and Italians, who were relatively 

concentrated in unskilled work in 1900, failed to narrow the gap in average occupational status by 
 

42 Table 2 shows that these “old source” immigrants made up about 42 percent of all immigrants in our 1900-
30 sample. 
43 Appendix Figure C.1 shows that differences are also apparent conditional on initial occupational group, with 
Russians upgrading more than natives who start in the same broad occupation (and better than other immigrant 
groups) and Italians upgrading less (and worse than other immigrant groups). 



 22 

1930.  Instead, the gap widened by 2 percentiles for the Irish and by 5 percentiles for the Italians 

(Appendix Table C.1).  In part, this is because natives upgraded more than the Irish and Italians from 

all initial job categories after 1900,44 but it is also because the Irish and Italian relative concentration 

in unskilled work was small by 1900 (around 5 percentage points more than natives).  The 

importance of the changes in occupational distributions between 1850 and 1900 can be seen in a 

counterfactual that is specific to Irish and Italian immigrants (Appendix Table C.1): if the 1900-30 

Irish and Italian immigrants are re-weighted to match the 1850 occupational distribution of all 

immigrants, while the 1900-30 natives are re-weighted to match the 1850 distribution of natives, the 

Irish would have closed the gap relative to natives by 5.7 percentiles and the Italians by 1.7 

percentiles.   

 

Changing return migration 

Because we focus on individuals who could be linked between US censuses, return migrants 

are not included in our analysis.  Return migration likely increased as transportation costs fell,45 and 

therefore selective return migration might complicate comparisons of the earlier and later samples 

(Greenwood and Ward 2015; Ward 2017; Abramitzky, Boustan, and Eriksson 2019).  For instance, it 

may be the case that the share of immigrant stayers (in the linked sample) who were in unskilled jobs 

in 1900 was much lower than the share of all immigrants in such jobs in 1900.  Because upgrading 

from unskilled jobs tended to be greater than from other categories (for stayers and natives), this 

might cause us to miss some of the immigrants’ upgrading because they left the US before we 

observed them a second time. 

To test whether differential rates of return migration between the two periods might be 

responsible for our results, we reweighted the 1900-30 sample based on the 1900 immigrant 

population (rather than the 1930 immigrant population, as described in section 3).  In practice, this 

tends to “upweight” immigrant men in the linked sample who started in unskilled occupations 

relative to our baseline analyses.  This implies (by construction) a greater initial gap in occupational 

status between natives and immigrants in 1900—the coefficient of estimating equation (1) for the 

average occupational rank using 1900 weights is -0.054 (Appendix Table C.2), as opposed to -0.018 

when using the 1930 weights (Table 5).  Of course, we cannot see how much the return migrants 

 
44 This can be seen in Appendix Figure C.1. 
45 There is evidence of high rates of return migration in the early twentieth century (Bandiera, Rasul, and 
Viarengo 2013).  There is less concrete evidence on return migration in the nineteenth century, but it was 
likely lower. 
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upgraded while they were in the US, let alone how much they would have upgraded if they had 

stayed until 1930.  But if we assume that they would have fared the same as (or not much better than) 

immigrant stayers who held similar occupations in 1900, then we can use the reweighted sample to 

estimate counterfactual upgrading.  From this perspective, by all metrics, immigrants’ upgrading 

relative to natives from 1900 to 1930 would have been very small even when positive—a narrowing 

by 0.6 percentiles (Appendix Table C.2) as opposed to our benchmark estimate of a widening by 1.9 

percentiles (Table 5) and the 1850-80 narrowing of 6.8 percentiles.   

 

Changing migrant selection  

 Another potential explanation for the difference in upgrading between 1850-80 and 1900-30 

is that there was deterioration in migrant selection over time, independent of the source country 

hypothesis discussed above.  In other words, the greater upward mobility of immigrants in the 

nineteenth century may have reflected superior unobservable quality relative to the later period.  

Consistent with this hypothesis, Collins and Zimran (2019) provide suggestive evidence of positive 

selection among Irish migrants prior to 1850, while Connor (2019) documents neutral selection in the 

later nineteenth century.  In general, a Roy-Borjas model would predict that in countries that initially 

sent positively selected migrants, declining transportation costs would tend to select less skilled 

workers into migration at the margin. 

 It is difficult to measure changes in migrant selection from source countries’ historical census 

data (Spitzer and Zimran 2018).  Nonetheless, there is strong evidence against the hypothesis that 

changing migrant selection drives our results.  More negative selection of immigrants in the twentieth 

century could affect their observed upgrading in two potential ways: (1) the initial occupational 

distribution could be more unskilled, and (2) upgrading from specific occupations could be weaker.  

First, if more negative selection in the twentieth century worsened the initial occupational status of 

immigrants relative to natives (compared to what it would have been with constant migrant 

selection), this would tend to drive immigrants into occupations from which workers experienced 

greater upgrading.  That is, we would expect more, not less, upgrading in 1900-30 if this mechanism 

were important.  Second, we can assess a counterfactual to rule out the possibility that changes in 

occupational upgrading conditional on initial status are quantitatively important to the results.  As 

shown in column (5) of Table 7, weighting the nineteenth-century conditional upgrading 

performance by the 1900 occupational distributions effectively gives the 1900-30 cohort the same 

conditional upgrading performance as the earlier and perhaps more positively selected cohort.  This 

counterfactual estimate still predicts a divergence in occupational status between immigrants and 
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natives in the 1900-30 period.   

 

Changing correlates of upward mobility  

 Finally, it is possible that personal or location-specific characteristics that were associated 

with upward mobility changed between the earlier and later cohorts.  Columns (1) to (4) of Table 8 

estimate augmented versions of equation (3), including individual-level variables for 1850 literacy, 

urban residence, and county-of-residence fixed effects.  These initial conditions are not random, and 

so we make no causal claims regarding their relationship with occupational changes.  Instead, we are 

interested in whether including the additional controls diminishes the difference in immigrants’ 

average upgrading between 1850-80 and 1900-30 cohorts. 

Columns (1) and (2) measure immigrants’ gains relative to natives without controlling for 

initial occupational status but with the additional covariates mentioned above.  As before, the 1850-

80 period is characterized by a sizable amount of upgrading for immigrants (nearly 8 percentiles), 

whereas 1900-30 is characterized by a smaller (but now positive) amount of immigrant upgrading 

(just under 2 percentiles).  Also as before, columns (3) and (4), which control for initial occupational 

rank, indicate that immigrants upgraded less than natives who started in similarly ranked 

occupations.  In sum, the upgrading patterns described in sections 4 and 5 are fairly robust to the 

controls for base-year observables: the 1850-80 cohort still has significantly stronger upgrading than 

the 1900-30 cohort, and immigrants in both cohorts fail to keep pace with similarly situated natives.   

In columns (5) to (8), we add covariates for whether an individual moved to a new county 

between the initial and final year, for whether such a move was to an urban area, and indicators for 

the county of residence in the final year.  These are “bad controls” in that they may go hand-in-hand 

with occupational changes, but their inclusion may reveal whether changing patterns of geographic 

mobility underpin the results of sections 4 and 5 (e.g., if immigrants’ gains in the 1850-80 period 

were strongly tied to internal migration, the coefficient on immigrant in column 5 may diminish).46  

In practice, however, the main findings regarding immigrant assimilation are essentially unchanged 

in columns (5) to (8); the coefficients on immigrant are very similar to those in columns (1) to (4).  

 

7. Conclusions 

The availability of complete-count US census datasets and the ability to link records across 

those datasets at full scale have enabled scholars to revisit fundamental questions about the first era 
 

46 Including indicators for destination county is done in the intergenerational mobility literature to determine 
whether characteristics of the destination are responsible for findings regarding upgrading (Tan 2019).   
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of mass immigration to the United States.  One of those questions pertains to immigrants’ labor 

market outcomes, specifically whether immigrants improved their economic status relative to natives 

as they gained experience in the US labor market.  Although a clearer picture of migrant assimilation 

in the twentieth century has recently emerged as a result of these data advances (Abramitzky, 

Boustan, and Eriksson 2014), the experience of earlier migrant cohorts is comparatively uncharted 

territory.  In this paper, we provide a more complete view of the Age Mass Migration by 

encompassing both the era’s early and later decades and providing consistent comparisons of 

immigrants who arrived at different times and from different sources.  We do this by creating new 

datasets of linked census records for men between the censuses of 1850 and 1880 and between the 

censuses of 1900 and 1930.   

Our analysis arrives at two main conclusions, each with important implications for 

understanding the Age of Mass Migration.  The first main conclusion is that European immigrants 

substantially upgraded their occupational status relative to natives in the nineteenth century, but not 

in the early twentieth century.  The evidence on immigrants in the early twentieth century largely 

confirms the findings of Abramitzky, Boustan, and Eriksson (2014), using larger datasets and 

different methods.  The evidence on mid-nineteenth century immigrants is novel and indicates that 

there is some factual basis for the widely held view that many European immigrants started behind 

natives in labor markets but eventually gained ground. 

The second main conclusion is that the difference in immigrants’ upgrading between the 

early and later decades of the Age of Mass Migration was not rooted in the changing composition of 

immigrant source countries.  Rather, we show that the key lies in the collapsing differences in 

occupational distributions between immigrants and natives over time, which in turn reflects the 

structural transformation of the US economy.  In 1900, many more young native men held unskilled 

occupations than in 1850, and many fewer were farmers (as a share of the labor force).  Upgrading 

from unskilled occupations was more common than from other occupations for both immigrants and 

natives.  Thus, as immigrants’ and natives’ “initial” occupational distributions became more similar 

between 1850 and 1900, so did their average occupational upgrading over the lifecycle.  This was 

reinforced by native men’s advantage in upgrading relative to immigrants from within initial 

occupation groups; that is, natives’ consistent advantage in “conditional upgrading” tended to 

undermine immigrants’ ability to catch up to or overtake natives on average.   

This paper contributes to the literature on US immigrants’ assimilation by providing new 

insights on the Age of Mass Migration, which lasted from the 1840s to the 1920s.  This is an 

especially rich context for economists to study because the immigrant inflows were large relative to 
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the size of the US population, the data are such that we can observe individuals over long periods of 

time, and the policy environment was such that economic and social forces predominated (rather 

than, say, changes in selective immigration policy).  We find that only the mid-nineteenth-century 

immigrants exhibited evidence of occupational assimilation relative to natives, and that their 

differential ability to upgrade relative to natives was primarily due to the early timing of their arrival 

rather than to productive advantages associated with their home countries or personal characteristics. 

From a historical perspective, these results are important because influential observers circa 

1900 emphasized the view that the “old” European immigrants who predominated in the mid-

nineteenth century were more capable and successful at assimilation than the “new” European 

immigrants who predominated at the end of the nineteenth century.  This view contributed to a 

profound transformation of US immigration policy in the 1920s, which incorporated strong biases 

against the “new” European immigrants (and extended the exclusion of Asian immigrants).   

From a contemporary perspective, at a time when immigration policy is again at the forefront 

of political discourse, this paper’s findings are valuable because many Americans have strongly held 

views about the assimilation of European immigrants in the Age of Mass Migration and what this 

implies about appropriate policy today (Smith et al. 2018; Martin 2019).  Although we show that 

these views have some factual basis, the perception that past immigrants “worked their way up” in 

the US economy is incomplete and oversimplified. 
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Figures 
 

Figure 1: Descriptive statistics on US immigration history 
 

Figure 1(a): European immigration as a share of population 

 
Figure 1(b): European immigration by source country 

 
Notes: Population counts are from Haines and Sutch (2006).  Immigration counts are from Barde, 
Carter, and Sutch (2006).  Counts for Austria are from the Barde, Carter, and Sutch (2006) column 
“other Central Europe,” which is central Europe other than Germany and Poland. 
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Figure 2: Immigrant and native occupation shares 

 
Notes: Data are from 1% samples of the 1850-1930 censuses (excluding 1890) provided by Ruggles 
et al. (2019).  Farming and unskilled occupations defined as in footnote 30.  Immigrants restricted to 
those from European countries.  Both natives and immigrants limited to white males ages 18-65. 
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Figure 3: Selection into successful linkage 
 

Figure 3(a): Natives, 1850-1880  Figure 3(b): Immigrants, 1850-1880 

 
 
 

Figure 3(c): Natives, 1900-1930  Figure 3(d): Immigrants, 1900-1930 

 
 

Notes: The bars in each figure reflect the average value of each variable for the successfully linked 
sample (“Linked”) and for the entire sample that we attempted to link, including both successful and 
failed links (“All”).  For the 1850-1880 data the baseline sample and the data are from 1850.  For the 
1900-1930 data the baseline sample and the data are from 1930.  In cases where the mean of a 
variable is greater than one, we divide that variable by the smallest multiple of 10 needed to generate 
a mean smaller than one (e.g., age is divided by 30 for the 1850-1880 data). 
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Figure 4: Occupational distributions 
Figure 4(a): 1850    Figure 4(b): 1880 

 
 

Figure 4(c): 1900    Figure 4(d): 1930 

 
 

Notes: These graphs show the occupational distribution of natives and immigrants in each year using 
inverse-probability weights to correct for selection into linkage, but making no other corrections.  
Occupational categories are defined as in text.  Sample limited to individuals with occupations in 
both years. 
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Figure 5: Change in occupational rank by initial occupation 
 

Figure 5(a): 1850-1880 

 
 

Figure 5(b): 1900-1930 

 
Notes: Each figure presents coefficients from regressing the change in the average occupational rank 
on nativity-initial occupational category indicators, with native-white collar as the excluded group 
and controlling for a quartic in age.  Robust 95 percent confidence intervals reported.  Observations 
weighted to correct for selection into linkage.  Sample limited to individuals with an occupation on 
both years.  
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Figure 6: Average occupational rank by country of origin 
 

Figure 6(a): 1850-1880    Figure 6(b): 1900-1930 

 
 

Notes: Each bar represents a coefficient from estimating equation (1) with separate 𝛽# coefficients for 
each ethnicity and with the average occupational rank measure as the dependent variable.  The 
excluded group is natives.  Robust 95 percent confidence intervals reported.  Observations weighted 
to correct for selection into linkage.  Sample limited to individuals with occupations in both years 

 
 

Figure 7: Unskilled occupation by country of origin 
 

Figure 7(a): 1850-1880    Figure 7(b): 1900-1930 

 
 

Notes: Each bar represents a coefficient from estimating equation (1) with separate 𝛽# coefficients for 
each ethnicity and with an indicator for holding an unskilled occupation as the dependent variable.  
The excluded group is natives.  Robust 95 percent confidence intervals reported.  Observations 
weighted to correct for selection into linkage.  Sample limited to individuals with occupations in both 
years. 
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Tables 
 

Table 1: Rates of successful linkage 

 
Notes: Numbers in parentheses indicate the fraction of the column that was advanced from the 
previous step.  Numbers in square brackets indicate match rates relative to the full sample in columns 
(1) and (4).  For 1850-1880, numbers are relative to the base year 1850.  For 1900-1930, numbers are 
relative to the indicate base year.  For 1850-1880 and 1900-1930 (Base 1900), the sample is limited 
to non-southern white men aged 18-40 in the base year.  For 1900-1930 (Base 1930), the sample is 
limited to non-southern white men aged 44-74 in the base year excluding unlinked immigrants 
arriving after 1900; in this case, links to men not aged 18-40 in 1900 are not counted as links. 

 
  

Natives Immigrants

(1) (2) (3) (4) (5) (6)
Link Start Searched Linked Start Searched Linked

1850–1880 2,064,491 927,431 238,269 626,320 260,713 35,819
(0.449) (0.257) (0.416) (0.137)

[0.115] [0.057]

1900–1930 (Base 1900) 7,447,320 3,237,275 987,619 2,235,798 1,153,700 178,203
(0.435) (0.305) (0.516) (0.154)

[0.133] [0.080]

1900–1930 (Base 1930) 7,105,156 1,005,051 1,642,477 178,166

[0.141] [0.108]

Notes: Data limited to non-southern white men in the base year. Numbers in parentheses indicate the fraction of
the column that was advanced from the previous step. Numbers in square brackets indicate match rates relative
to the full sample in columns (1) and (4). For the 1850–1880, numbers are relative to the base year 1850. For
1900–1930, numbers are relative to the indicated base year. For 1850–1880 and 1900-1930 (Base 1900), the sample
is limited to non-southern white men aged 18–40 in the base year. For 1900–1930 (Base 1930), the sample is
limited to non-southern white men aged 44–74 in the base year; in this case links to men not aged 18-40 in 1900
are not counted as links.

1
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Table 2: Summary statistics 

 
Notes: For 1850 and 1880, the table includes white males linked from 1850 to 1880 who were ages 
18-40 in 1850, who had an occupation in both years, and who did not live in the South in 1850.  For 
1900 and 1930, the table includes white males linked from 1900 to 1930 who were ages 18-40 in 
1900, who had an occupation in both years, and who did not live in the South in either year.  
Observation numbers are the minimum with data for all variables except literacy, old source, and 
years in US. Different observation numbers for the same cohort across years are due to occupations 
that could not be scored.  Observations weighted to correct for selection into linkage.  Standard 
deviations in parentheses.  

1850 1880 1900 1930

(1) (2) (3) (4) (5) (6) (7) (8)
Variable Native Immigrant Native Immigrant Native Immigrant Native Immigrant

Age 27.427 28.412 57.252 58.138 25.843 28.086 55.237 57.710
(6.451) (6.179) (6.680) (6.536) (7.147) (6.765) (8.291) (7.520)

log(Occ. Wealth) 7.804 7.154 8.082 7.661 7.211 7.236 7.741 7.617
(0.963) (1.010) (0.927) (1.089) (1.109) (1.016) (1.080) (1.078)

log(PH Occ Score) 6.357 6.261 6.418 6.367 6.211 6.290 6.419 6.398
(0.291) (0.313) (0.283) (0.307) (0.436) (0.357) (0.360) (0.343)

Unskilled 0.152 0.381 0.108 0.236 0.389 0.337 0.231 0.275
(0.359) (0.486) (0.311) (0.425) (0.488) (0.473) (0.422) (0.446)

Farmer 0.418 0.141 0.509 0.325 0.182 0.118 0.236 0.176
(0.493) (0.348) (0.500) (0.468) (0.386) (0.323) (0.425) (0.380)

Craft 0.190 0.216 0.140 0.157 0.137 0.200 0.189 0.215
(0.392) (0.412) (0.347) (0.363) (0.343) (0.400) (0.392) (0.411)

Operative 0.128 0.181 0.078 0.145 0.117 0.205 0.090 0.135
(0.334) (0.385) (0.269) (0.352) (0.322) (0.404) (0.287) (0.341)

White Collar 0.113 0.081 0.164 0.138 0.175 0.140 0.253 0.200
(0.317) (0.272) (0.371) (0.344) (0.380) (0.347) (0.435) (0.400)

Average Occ Rank 0.515 0.383 0.593 0.522 0.433 0.452 0.528 0.495
(0.235) (0.267) (0.203) (0.239) (0.281) (0.252) (0.255) (0.254)

Occ. Wealth Rank 0.511 0.335 0.640 0.534 0.429 0.434 0.549 0.510
(0.274) (0.262) (0.245) (0.275) (0.297) (0.262) (0.294) (0.289)

PH Score Rank 0.519 0.432 0.545 0.510 0.436 0.469 0.506 0.479
(0.277) (0.327) (0.238) (0.268) (0.307) (0.283) (0.285) (0.281)

Literacy 0.961 0.917 0.979 0.904 0.984 0.933
(0.193) (0.275) (0.145) (0.294) (0.125) (0.251)

Speaks English 0.989 0.897 0.997 0.980
(0.107) (0.304) (0.057) (0.140)

Urban 0.197 0.494 0.199 0.453 0.355 0.617 0.513 0.677
(0.398) (0.500) (0.399) (0.498) (0.479) (0.486) (0.500) (0.468)

Midwest 0.379 0.316 0.428 0.418 0.575 0.452 0.521 0.416
(0.485) (0.465) (0.495) (0.493) (0.494) (0.498) (0.500) (0.493)

Northeast 0.580 0.663 0.496 0.482 0.340 0.461 0.334 0.446
(0.494) (0.473) (0.500) (0.500) (0.474) (0.499) (0.472) (0.497)

South 0.032 0.055
(0.176) (0.227)

West 0.041 0.021 0.044 0.045 0.085 0.086 0.145 0.137
(0.199) (0.143) (0.206) (0.207) (0.279) (0.281) (0.352) (0.344)

Old Source 0.422
(0.494)

Years in US 13.300
(8.738)

Observations 206,557 30,538 206,583 30,537 551,764 98,958 561,799 100,891

Notes: Table includes white males linked from 1850 to 1880 who were ages 18-40 in 1850, who had an occupation in both years, and who

did not live in the south in 1850, or who were white males linked from 1900 to 1930 who were ages 18-40 in 1900, who had an occupation

in both years, and who did not live in the south in either year. Observation numbers are the minimum with data for all variables except

literacy, old source, and years in US; di↵erent observation numbers for the same cohort across years are due to occupations that could

not be scored. Statistics weighted to correct for selection into linkage.

1



 41 

Table 3: Occupational category differences, immigrants vs. natives 

 
Significance levels: a p<0.01, b p<0.05, c p<0.1 
Notes: Robust standard errors in parentheses.  Sample limited to individuals with occupations in both 
years.  All specifications include a quartic in age and are weighted by inverse linkage probability, as 
described in text.  Columns (1), (2), (4), and (5) present estimates of 𝛽# from equation (1) for each 
year with the listed variable on the left-hand side.  Columns (3) and (6) present estimates of 𝛽# −
𝛽#012. 

 
Table 4: Dissimilarity indices between natives and immigrants 

 
Notes: Dissimilarity indices between natives’ and immigrants’ occupational distributions in each 
year, controlling for a quartic in age as described in equation (2).  Robust delta method standard 
errors in parentheses.  Observations weighted to correct for selection into linkage.  Sample limited to 
individuals with occupations in both years.  
  

1850–1880 1900–1930

(1) (2) (3) (4) (5) (6)

Variable 1850 1880 Di↵. 1900 1930 Di↵.

Unskilled 0.239a 0.127a �0.111a 0.005 0.046a 0.041a

(0.004) (0.003) (0.004) (0.003) (0.003) (0.004)

Farmer �0.278a �0.187a 0.091a �0.107a �0.084a 0.024a

(0.003) (0.004) (0.004) (0.002) (0.002) (0.002)

Craft 0.024a 0.018a �0.006c 0.053a 0.031a �0.022a

(0.003) (0.003) (0.003) (0.002) (0.002) (0.003)

Operative 0.053a 0.068a 0.015a 0.092a 0.054a �0.038a

(0.003) (0.002) (0.003) (0.002) (0.002) (0.003)

White Collar �0.037a �0.026a 0.011a �0.043a �0.048a �0.005c

(0.005) (0.005) (0.003) (0.002) (0.002) (0.003)

Significance levels: a p<0.01, b p<0.05, c p<0.1
Notes: Robust standard errors in parentheses. All specifications include a quartic in age
and are weighted by inverse linkage probability, as described in text. Columns (1), (2),
(4), and (5) present estimates of �t from equation (1) for the each year with the listed
variable on the left-hand side. Columns (3) and (6) present estimates of �t � �t�30.

1

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

1850 1880 1900 1930

Dissimilarity 0.3148 0.2131 0.1500 0.1315
(0.0036) (0.0038) (0.0027) (0.0027)

Observations 237,203 237,203 668,061 668,061

Notes: Robust standard errors in parentheses. Dissimilarity in-

dices between natives’ and immigrants’ occupational distributions

in each year, controlling for age as described in text. Observations

weighted to correct for selection into linkage.

1
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Table 5: Occupational income differences, immigrants vs. natives 

 
Significance levels: a p<0.01, b p<0.05, c p<0.1 
Notes: Robust standard errors in parentheses.  Sample limited to individuals with occupations in both 
years.  All specifications include a quartic in age and are weighted by inverse linkage probability, as 
described in text.  Columns (1), (2), (4), and (5) present estimates of 𝛽# from equation (1) for each 
year with the listed variable on the left-hand side.  Columns (3) and (6) present estimates of 𝛽# −
𝛽#012. 

 
Table 6: Human Capital Differences, Immigrants vs. Natives 

 
Significance levels: a p<0.01, b p<0.05, c p<0.1 
Notes: Robust standard errors in parentheses.  Sample limited to individuals with occupations in both 
years.  All specifications include a quartic in age and are weighted by inverse linkage probability, as 
described in text.  Columns (1), (2), (4), and (5) present estimates of 𝛽# from equation (1) for each 
year with the listed variable on the left-hand side.  Columns (3) and (6) present estimates of 𝛽# −
𝛽#012. 

 
  

1850–1880 1900–1930

(1) (2) (3) (4) (5) (6)
Variable 1850 1880 Di↵. 1900 1930 Di↵.

Average Occ. Rank �0.139a �0.070a 0.068a �0.018a �0.037a �0.019a

(0.003) (0.002) (0.002) (0.002) (0.002) (0.002)
log(Occ. Wealth) �0.677a �0.425a 0.252a �0.131a �0.156a �0.025a

(0.011) (0.015) (0.010) (0.007) (0.006) (0.009)

log(PH Occ. Score) �0.107a �0.049a 0.059a 0.027a �0.021a �0.048a

(0.004) (0.002) (0.004) (0.002) (0.002) (0.003)

Occ. Wealth Rank �0.183a �0.107a 0.076a �0.036a �0.049a �0.012a

(0.003) (0.003) (0.002) (0.002) (0.002) (0.002)

PH Score Rank �0.094a �0.034a 0.060a 0.002 �0.024a �0.025a

(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)

Significance levels: a p<0.01, b p<0.05, c p<0.1
Notes: Robust standard errors in parentheses. All specifications include a quartic in age and
are weighted by inverse linkage probability, as described in text. Columns (1), (2), (4), and
(5) present estimates of �t from equation (1) for the each year with the listed variable on the
left-hand side. Columns (3) and (6) present estimates of �t � �t�30.

1

1850–1880 1900–1930

(1) (2) (3) (4) (5) (6)
Variable 1850 1880 Di↵. 1900 1930 Di↵.

Literacy �0.044a �0.072a �0.052a 0.020a

(0.002) (0.002) (0.002) (0.002)

Numeracy �0.083a �0.102a �0.019a �0.017a �0.025a �0.008a

(0.003) (0.003) (0.005) (0.002) (0.002) (0.003)

Speaks English �0.091a �0.016a 0.075a

(0.002) (0.001) (0.002)

Significance levels: a p<0.01, b p<0.05, c p<0.1
Notes: Robust standard errors in parentheses. All specifications include a quartic in age
and are weighted by inverse linkage probability, as described in text. Columns (1), (2), (4),
and (5) present estimates of �t from equation (1) for the each year with the listed variable
on the left-hand side. Columns (3) and (6) present estimates of �t � �t�30.

1
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Table 7: Conditional changes in rank 

 
Significance levels: a p<0.01, b p<0.05, c p<0.1 
Notes: Dependent variable is change in average occupational rank.  Robust standard errors in 
parentheses.  All specifications include a quartic in age and are weighted by inverse linkage 
probability.  Excluded group in all specifications are natives.  Weights indicate that the data are 
reweighed to match the occupational distribution of the year listed in the last row of the table, for 
immigrants and natives separately.  Sample limited to individuals with occupations in both years. 

 
 

Table 8: Correlates of change in rank 

 
Significance levels: a p<0.01, b p<0.05, c p<0.1 
Notes: Dependent variable is change in average occupational rank.  Robust standard errors in 
parentheses.  All specifications include a quartic in age and are weighted by inverse linkage 
probability.  Excluded group in all specifications are natives.  Sample limited to individuals with 
occupations in both years. 
 

(1) (2) (3) (4) (5) (6) (7) (8)

Variables 1850–1880 1900–1930 1850–1880 1900–1930 1850–1880 1900–1930 1900–1930 1900–1930

Immigrant 0.068a �0.018a �0.040a �0.030a �0.045a 0.081a �0.016a �0.036a

(0.002) (0.002) (0.002) (0.002) (0.004) (0.002) (0.003) (0.002)

Initial Avg. Occ. Rank �0.775a �0.702a �0.703a

(0.007) (0.004) (0.004)

Old Source �0.003 0.013a

(0.003) (0.002)

Observations 237,016 662,345 237,016 662,345 237,011 654,397 662,345 662,345

R-squared 0.027 0.096 0.467 0.421 0.065 0.075 0.096 0.421

Weights 1900 1850

Significance levels: a p<0.01, b p<0.05, c p<0.1
Notes: Dependent variable is change in average occupational rank. Robust standard errors in parentheses. All specifications include a quartic in age and
are weighted by inverse linkage probability. Excluded group in all specifications are natives. Weights indicate that the data are reweighted to match the
occupational distribution of the year listed in the last row of the table.

1

(1) (2) (3) (4) (5) (6) (7) (8)

Variables 1850–1880 1900–1930 1850–1880 1900–1930 1850–1880 1900–1930 1850–1880 1900–1930

Immigrant 0.079a 0.018a �0.049a �0.039a 0.071a 0.016a �0.056a �0.042a

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Initial Avg. Occ. Rank �0.784a �0.730a �0.788a �0.735a

(0.003) (0.003) (0.003) (0.003)

Literate in Initial Year �0.055a �0.014b 0.052a 0.059a �0.054a �0.014b 0.052a 0.060a

(0.005) (0.006) (0.004) (0.005) (0.004) (0.006) (0.004) (0.004)

Urban in Initial Year �0.024a �0.083a 0.022a 0.023a �0.022a �0.076a 0.027a 0.033a

(0.003) (0.003) (0.002) (0.003) (0.003) (0.003) (0.002) (0.002)

Moved to Urban 0.012a 0.026a 0.028a 0.039a

(0.004) (0.004) (0.003) (0.003)

Moved County �0.007a �0.014a �0.028a �0.025a

(0.002) (0.002) (0.001) (0.002)

Observations 211,847 662,345 211,847 662,345 211,626 662,340 211,626 662,340

R-squared 0.066 0.148 0.470 0.442 0.095 0.167 0.494 0.460

Initial County FE Yes Yes Yes Yes Yes Yes Yes Yes

Final County FE No No No No Yes Yes Yes Yes

Significance levels: a p<0.01, b p<0.05, c p<0.1
Notes: Dependent variable is change in average occupational rank. Robust standard errors in parentheses. All specifications include a quartic in age and
are weighted by inverse linkage probability. Excluded group in all specifications are natives.
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