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Abstract: Little evidence is available to assess the effect of substituting occupation-based income scores for individual incomes before 1940. The example of immigrant assimilation in Canada 1911-1931 reveals differences in the extent and even the direction of assimilation depending on whether income scores are used and how the occupational income score is constructed. Given the increasingly wide use of income scores, we summarize a number of procedures to address the limitations associated with the absence of individual level income variation. An adjustment of conventional income scores for either group earnings differences and/or intertemporal change using summary information for broad groups of occupations reduces the deviation between scores and actual incomes.
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Introduction
From the 1850s to the 1930s the integration of immigrants was a defining issue for in North American society, spawning a large public debate about the desirability of immigration (Abramitzky and Boustan 2017; Ferrie and Hatton 2015). And yet, because the census did not collect information about individual earnings until 1901 in Canada and 1940 in the United States, our understanding of immigrant assimilation in the labour market relies almost entirely on occupations and occupation-based income scores. This practice, adapted from an earlier literature in sociology (Duncan 1961; Sobek 1995, 1996; Hauser and Warren 1997), imputes fixed earnings by occupation based on averages in a later census for which both income and occupation are available, or from ancillary sources of pay by occupation. In the last three decades there has been considerable use of income scores for the economic analysis of assimilation (Chiswick 1991; Borjas 1992, 1994; Hanes 1996; Minns 2000; Abramitzky, Boustan, and Erikkson 2012, 2014) and ethnic inequality (Darity et al 1997; Horton et al 2000; Collins and Wannamaker 2014, 2015). Occupation-based income scores are also used to proxy for individual incomes on other topics including intergenerational economic mobility (Olivetti and Paserman 2015), inequality over time (Lindert and Williamson 2016; Modalsli 2015), fertility decline (Aaronson, Lange and Mazumder 2014), policy change (Chen 2015; Fagernäs 2014), schooling (Stephens and Yang 2014; Lleras-Muney and Shertzer 2015) and the early life origins of health and human capital (Bleakley 2007; Saavedra forthcoming).[footnoteRef:2]  [2:  A comprehensive list of studies using occupational income scores is listed in an accompanying on-line appendix (http://www.lse.ac.uk/Economic-History/Assets/Documents/WorkingPapers/Economic-History/2018/WP292.pdf).] 

While the use of occupational income scores has become common, it comes with several limitations which are important when estimating labour market convergence between immigrants and the native-born. The presence of these limitations make the immigrant assimilation debate a good arena in which to test the performance of occupational income scores, and, if possible, come up with improvements.  First, because the income measure is fixed for all observations with the same occupation, the variance of any estimation is reduced. The compression of variance, by itself, will reduce the estimated earnings gap between immigrants and the foreign-born. Abramitzky, Boustan, and Eriksson (2014, p. 12, footnote 21) observe that differences in occupation account for a third of total earnings differences in 1970. Moreover, immigrants and the native-born may have large differences in age-earnings patterns within occupations that are unobserved by the researcher. Second, the usefulness of income scores constructed in one year for use in another year depends on changes in labour market skills and the accompanying income hierarchy of occupations (Goldin and Margo 1992; Goldin and Katz 2008; Katz and Margo 2013). To the extent that occupational titles carry an element of social status or prestige that changes more slowly than income (Erikson and Goldthorpe, 1992), the modest rates of earnings convergence implied by immigrant occupational change may understate assimilation by not taking account of changes within occupations. However, even the direction of immigrant assimilation may be estimated incorrectly if movement between occupations over time does not match trends in earnings between occupations.
All this is reasonably well known, but there is little evidence on the empirical consequences of using occupational income scores to estimate immigrant labour market assimilation.[footnoteRef:3] In this paper we use Canadian census data from 1911, 1921, and 1931, which include individual earnings, to estimate immigrant earnings assimilation.  This is based on a synthetic cohort approach, as materials are not yet available to construct a panel of immigrants with Canadian sources. Our approach follows Feigenbaum in that we use occupational income scores when individual earnings are available in order to compare estimates of immigrant assimilation with alternate measures. We find differences in the extent and even the direction of assimilation depending on which measure is used.[footnoteRef:4]  Our results also show, however, that some variants of occupational income scores perform better than others in terms of capturing differences in levels in earnings and the patterns of assimilation in individual earnings over time.  We use these better performing scores to devise adjustments to standard occupational income scores that can be applied using ancillary evidence in the US context, and indeed elsewhere.   [3:  The performance of income scores has been examined in more detail when estimating intergenerational economic mobility.  Feigenbaum (2015) argues that income scores perform reasonably well as compared to individual earnings, while Saavedra and Twinam (2018) propose characteristics-adjusted income scores that yield plausible results.  In a different literature, Modalsli (2915) attempts to correct for missing within-group variation in calculating historical income inequality.]  [4:  More detail on immigrant assimilation in early 20th century Canada is available in Inwood, Minns, and Summerfield (2016).] 

	
A formal representation of occupational income scores
Occupational income scores measure individual earnings with error that may result in a misrepresentation of the direction of assimilation and an understatement of differences between immigrant and native-born earnings. We represent the earnings of individual i in occupation o, wio with a surrogate value  that varies only across occupation,
 	(1).
If immigrant location in the within-occupation earnings distribution is not random, the error term eio varies systematically by immigrant status. This becomes a straightforward example of measurement error in the dependent variable that is correlated with an independent variable k rather than random (Woodridge 2009, chapter 9). Suppose the true data generating process for earnings is 
 (2),
such that the vector captures various characteristics related to earnings.  The error term for estimation of an equivalent specification with occupation-scores
 (3),
is given by.
 (4).
Estimates of  will be biased if .  Since many of the characteristics that affect cross-occupation earnings are also likely to affect within-occupation earnings, positive bias may occur for groups with earnings below . In other words, the returns to characteristics such as experience or time since migration may be overestimated for immigrant populations, with implications for the rate of assimilation since it is estimated by comparing such returns to the native-born (below). In our empirical model that follows, the potential bias if any would be found in the cohort dummy indicators that capture to returns to time spent in Canada among the foreign-born.[footnoteRef:5] [5:  Even if panel data are available, fixed-effects estimates will not account for any time-varying components of eio.  Because fixed-effect is a within-estimator, the variation used in estimation will come only from individuals for whom the dependent variable changes over time, in this case occupation switchers.  Thus  will be a good estimate for the select group of individuals who change occupation while remaining at the same relative location within the earnings distribution of their new occupation, so as to make eio time invariant.] 


Data
Our assessment of the implications of occupation-fixed earnings uses three recently released Census samples that capture 5, 4, and 3 percent of the records from the original 1911, 1921 and 1931 Census enumerations, respectively.  The data are nationally representative and report a wide range of relevant personal characteristics.  In addition to the usual Census variables available in other countries, the Canadian authorities were among the first to ask respondents to report their earnings.  Earnings coverage is reasonably complete for adult men in urban areas; most manual workers and white-collar employees reported annual pay.  Responses were less consistent for professionals, and few farmers or self-employed reported their pay.[footnoteRef:6]  As a result, our analysis excludes farm owners and operators, who make up a significant share of the working population.[footnoteRef:7]  We further limit our attention to adult men between the age of 16 and 65 in each Census sample, separating the native-born from the foreign-born in most of what follows.[footnoteRef:8]   [6:  Over 80 percent of workers we would normally think of as employees reported earnings in all three censuses, but less than 20 percent of farmers, and only 50 to 60 percent of professionals and proprietors.]  [7:  “Farmer” is probably the most difficult occupation to represent with an occupation score (see Minns, 2000).   ]  [8:  More detailed results that break the foreign-born population into “free” migrants arriving from English-speaking countries with few policy restrictions (United States, United Kingdom, and Ireland) and “other” migrants arriving mostly from continental Europe.  These results are available from the authors on request.  ] 

Earnings Distributions
A brief examination of earnings and occupations for the three Canadian censuses shows how life-cycle patterns differ between individual earnings and fixed occupational income scores. Panel (i) of Figure 1 presents unconditional age-earnings profiles for native-born adult men from pooled Census data from 1911, 1921, and 1931.  The comparison of individual earnings by age with the analogue for occupational incomes using 1911-based income scores shows that differences are largest for workers below the age of 35, and to a lesser extent those above the age of 55.  An income score, therefore, may do an acceptable job of predicting peak earnings potential, and yet fail to capture the growth of earnings with experience among young workers.  Panel (ii) of Figure 1 shows that in comparison to the native-born, occupation scores overstate the earnings of immigrants over a wider age range, and by a much larger amount among younger immigrants.  This is unsurprising given the age at which foreign-born workers often arrive, and the subsequent accumulation of host country-specific human capital.  It means, however, that a common age adjustment to occupational scores which may be fairly effective in other circumstances (Saavedra and Twinam, 2018) is unlikely to work well for studies of immigrant assimilation.
How well do occupational income scores perform over time compared to individual data from the same occupations?  Panel (i) of Table 1 shows unconditional mean earnings of major (1-digit) occupation groups relative to that of labourers.  We compare individual earnings with own-year occupation earnings and 1950 IPUMS-USA earnings for 1911, 1921, and 1931. Unsurprisingly, the own-year-based occupational score (OCC-Y) does not stray far from actual earnings in most comparisons. The 1950-based score understates the mean earnings of higher skilled groups relative to labourers in 1931, and it understates the earnings of service workers relative to labourers in 1911 and 1921. At the level of individual occupations (panel ii), the 1950-based score markedly understates income relative to labourers for all categories in 1931 and for most although not all occupations in 1911 and 1921. The greater the earnings premium over labourers, the more 1950-based occupational earnings understate the earnings gap.  This is consistent with the compression of earnings that took place in the US and Canada between 1930 and 1950 (Goldin and Margo, 1992; Green and Green 2016).  The most important finding here is that 1950-based occupational earnings miss entirely the considerable increase in inequality experienced in 1931. 
Table 1 ignores variance in earnings within occupation categories. The absence of such information may be problematic in the context of theories explaining immigrant earnings assimilation.   Within-occupation gaps in pay might be associated with labour market discrimination against immigrants (Buffum and Whaples, 1995).  Acquisition of host-country human capital, in the form of language and other capabilities, should raise productivity within occupations, leading to changing within-occupation earnings gaps with age and experience.  Figure 3 shows earnings gaps between the native-born and immigrants for the six 1-digit occupation categories in the 1931 sample.[footnoteRef:9]  The figure shows that immigrant earnings were lower within all broad groups.[footnoteRef:10] The figure also makes clear that the variation in earnings within 1-digit groups was wide, particularly among immigrants in lower skill groups.  The implication is that there was plenty of scope for substantial life-cycle changes in pay within occupations. [9:  Similar figures for 1911 and 1921 are available on request.]  [10:  Difference in log earnings are much larger between the native-born and immigrants from continental Europe.] 


Immigrant Earnings Assimilation
We use a simple Mincer-type earnings function to model relative immigrant earnings in each cross-section.  The regression takes the following form:
      (5)
On the right-hand side of equation (5), age and the square of age trace out the usual profile of the returns to experience.[footnoteRef:11]  Xi is a vector of additional personal and geographic characteristics – in our models, these include whether the respondent speaks English, and the province or region of residence.[footnoteRef:12]  Finally, Ci is a vector of cohort identifiers for immigrants that that serve capture inter-cohort differences in relative earnings in each cross-section.  The data include both native-born and immigrant men, so the pattern of δ coefficients across the three cross-sections provides an indicator of longitudinal earnings progression relative to the native-born among synthetic cohorts of immigrants, as well as differences in entry effects and the relative earnings of cohorts at different points in time. [11:  Experimentation with higher order polynomials in previous research did not change the overall pattern of results in our sample.]  [12:  We combine Nova Scotia, New Brunswick, and Prince Edward Island into one Maritime region, and present-day Saskatchewan and Alberta into one Northwest Region.] 

The dependent variable Yi is either real individual earnings, or one of five occupational income scores.[footnoteRef:13]  The differences in how these occupation scores are constructed reflect how information is potentially lost under different aggregation strategies.  Four of these measures are constructed directly from the Census data.  We use the 1950 US Census occupation codes as a common base for mean earnings measures at the 3-digit level.  In cases where an occupation score would be based on fewer than 20 observations, that earnings measure is represented instead with the corresponding 1-digit mean. [13:   Real earnings measures derived using a price index from the appendix of Inwood, Minns, and Summerfield (2016)] 

 The first occupation code, OCC, assigns individuals across all census years the average real earnings of employed adult men in their occupational category in the 1911 Census sample.  The second measure, OCC-Y, differs from the first by assigning occupation-mean earnings specific to each census year.[footnoteRef:14]  Relative to the first measure, OCC-Y allows for shifts in the return to occupational skill over time.   The third measure, OCC-G, employs separate occupational scores for three groups in the 1911 census: the native-born, “free” immigrants from the United States or Britain (including Ireland) and “other” immigrants from continental European countries[footnoteRef:15]. A fourth specification, OCC-A5, estimates occupational earnings for 5-year age bands.  The final measure, OCC 50, is the IPUMS-USA occupational income score, which has been widely used in the recent literature.  This score assigns median occupation wages in the 1950 US census to individuals in a relevant occupation.[footnoteRef:16]   [14:  In 1911, OCC is therefore the same as OCC-Y.]  [15:  We do not estimate a model with separate coefficients for the two immigrant groups because the main consequences for occupational income scores are evident in simpler specifications.  Alternative models that illustrate separate wage penalties for the two immigrant groups are available on request.]  [16:  IPUMS variable name “OCCSCORE”.  See documentation at the Minnesota Population Center for the construction of 1950 occupation scores: https://usa.ipums.org/usa-action/variables/OCCSCORE#description_section. An additional score, specific to province and census year, was also generated but did not provide any novel results] 

While our empirical approach follows well-established lines in the literature, two shortcomings should be acknowledged.  We analyse synthetic cohorts rather than a true panel of individuals observed at more than one point in time.  Our results are therefore sensitive to issues of selection in terms of who remained in Canada in successive census years, among both the foreign-born and native-born Canadians. Recent research drawing upon panel data of individual immigrants for the United States has shown that the presence of selective return migration can lead to an overstatement of the rate of immigrant assimilation in repeated cross-sections (Abramitzky, Boustan and Eriksson 2014; 2016).  Second, because of under-reporting by proprietors and the self-employed and previous evidence of greater immigrant mobility into proprietor-type activity over time (Minns, 2000), we may not fully capture the dynamics of immigrant labour markets in urban areas.
	The full set of regression coefficients from our model are presented in a companion on-line appendix.[footnoteRef:17]  In each case we restrict our attention to the cohort born between 1865 and 1895, who are working age in 1911 and remain thus throughout the three periods.  To illustrate how estimates of assimilation are affected by the choice or outcome measure, Table 2 presents the coefficients on cohort indicators that capture the relative earnings of each group against the native-born in each Census after controlling for other differences relative to the native-born for the alternative income measures used.  Table 2 shows that restricting earnings to a fixed occupation measure has a substantial effect on estimates of labour market assimilation, and on level differences in earnings between immigrants and the native-born.  When using individual earnings, we document modest assimilation between 1911 and 1921 for cohorts arriving 1901 to 1910 (about 5 log points).  In the next decade, the 1901-10 cohorts diverge from the native born slightly and those arriving between 1911 and 1920 maintain their gap to the native-born.  This pattern confirms earlier findings from Inwood, Minns, and Summerfield (2016), which shows sharper earnings convergence between 1911 and 1921 when the immigrant population is split between “free” migrants from the United States and United Kingdom (including Ireland) and other European migrants, followed by a striking pattern of divergence between European migrants and the native-born between 1921 and 1931.  Occupational income scores tell a different story, however. When we look at cohort trends over time through fixed 1911 occupational earnings (OCC) or 1950-based US scores (OCC 50), there is less assimilation for the 1901-10 cohorts to 1921, and occupation-based earnings measures converge further to 1931 despite a widening gap in actual earnings.  [17:  Please see tables A2 to A4 at http://www.lse.ac.uk/Economic-History/Assets/Documents/WorkingPapers/Economic-History/2018/WP292.pdf.] 

	How do alternative income scores perform?  Table 2 also lists cohort dummies from models that use OCC-G, OCC-Y, and OCC-A5 as the dependent variable.  Two of these alternatives appear to have some merit in our application.  In 1911 and 1931, group-specific scores (OCC-G) comes closer to approximating the earnings gaps at the individual level than standard fixed occupational scores, as well as the other alternative scores presented in Table 2.  While group income scores do best in terms of estimates of the size of earnings gaps in two of the three samples, it is less effective than year-specific scores in approximating the changes in the position of immigrant relative to the native born over time.  To illustrate, consider results for the 1901-1905 arrival cohort.  OCC-G predicts 0.5 percentage point earnings convergence between 1911 and 1921 versus 4.6 percentage points in individual earnings; it misses entirely the divergence in earning between 1921 and 1931.  OCC-Y predicts 3.2 percentage point convergence in earnings between 1911 and 1921 (70 percent of the actual change), and 2.3 percentage points of divergence between 1921 and 1931 (46 percent of the actual change).  Measures that differentiate income scores by age (OCC-A5) yield coefficients on the age terms that are much more in line within individual income, but do not perform better than conventional occupational income scores for the study of immigrant earnings assimilation.[footnoteRef:18] [18:  The full set of coefficients for these models are presented in Tables A2 to A4 in the on-line appendix at http://www.lse.ac.uk/Economic-History/Assets/Documents/WorkingPapers/Economic-History/2018/WP292.pdf.] 

This exercise yields two takeaways for researchers.  First, cross-sectional studies of earnings differences by demographic groups, including but not limited to race, ethnicity, language or immigrant status, would benefit from the use of occupation scores generated from sources that allow for group-specific earnings measures.  Second, in studies which trace out life-cycle earnings, sourcing year-specific occupational rankings may be more important than group- or age-specific rankings.  

Improving occupational income scores
	The analysis above demonstrates that own-year scores and scores disaggregated for groups of analytical interest improve estimates of immigrant assimilation.  Of course, own-year scores in the absence of individual-level earnings are rare. In some contexts, however, ancillary information on changes in returns to occupations and differences in earnings between immigrants and the native-born may be available and, if so, offer a useful adjustment to occupational income scores. To illustrate how this process might work, we construct group and year adjusted occupational income scores, starting from our fixed 1911 occupational income score OCC.  We do this by a) rescaling occupational income scores to reflect differences in occupational incomes scores at the 1-digit occupational cluster for immigrants and the native born, and b) rescaling occupational income scores in 1921 and 1931 to reflect changes in the returns to occupations (again, at the 1-digit level) over time.  Under the first adjustment, immigrant earnings for carpenters, for example, would be adjusted to match overall immigrant/native born differences in income for skilled craft workers.  Under the second adjustment, occupational earnings for stenographers in 1921 would be rescaled to reflect trends in earnings for clerical workers between 1911 and 1921.  In generating new occupational income scores that incorporate these adjustments (both separately and combined), we are able to provide a rough simulation of the implications of using imperfect contemporaneous data to deal with group differences in earnings and changes in returns to skill over time.
	Earnings regressions using adjusted scores are detailed in our companion appendix on-line, with cohort indicator variables summarized in Table 3.[footnoteRef:19]  Adjusted scores perform well in terms of replicating the advantageous features of group-specific and year-specific income scores that are unavailable to most researchers.  These results show that our method more closely approximates the movement of actual earnings.  For the 1901-1905 and 1906-1910 arrival cohorts, this is most visible for series where occupational earnings are adjusted for changes in the structure of earnings over time (year-adjusted), or for a combined adjustment for year and differences between immigrant and native-born groups (year/group adjusted). For later arrivals, the year-adjusted income scores do not track the direction of change in relative earnings as well as group-adjusted scores do, but both approaches (individually and combined) more closely match level differences in actual earnings than standard occupational income scores.   [19:  See appendix tables A5 to A7 at http://www.lse.ac.uk/Economic-History/Assets/Documents/WorkingPapers/Economic-History/2018/WP292.pdf.] 


Conclusions 	
	How well do occupational income scores substitute for individual incomes? Feigenbaum (2015) shows that the absence of individual earnings variation does not appear to have major implications for studies of intergenerational mobility.  This reflects the fact that peak-to-peak earnings comparisons of native-born generations are relatively immune to unobserved variation in earnings over the life-cycle.[footnoteRef:20] Our findings from immigrant earnings assimilation in Canada between 1911 and 1931 shows that occupational income scores are less helpful when level differences between groups and changes in earnings over time are an important consideration.  Our assimilation estimates based on fixed, aggregate occupation scores typically used in the literature capture a limited share of actual earnings convergence, and underestimate the gap in earnings between the native-born and foreign-born.  Individual earnings and occupational scores move in opposite directions in several of our models between 1921 and 1931, when immigrants experienced a decline in earnings without a corresponding deterioration in occupational profile.   [20:  Solon (1992) argues that occupational earnings are less likely to be tainted by measurement error than individual earnings that reflect transitory shocks.  ] 

Although occupation scores remain the best available surrogate for income in many research purposes, to our knowledge there has been no public discussion about best practice in their use.  Our analysis yields a number of observations about how best to deal with the limitations imposed by occupational income scores. Some of the strategies that conform to best practice cohere with the approaches taken by previous researchers who were mindful of the challenged posed in using occupational income scores.  First, a partial accommodation for the reduction of variance introduced by occupational scores is to cluster standard errors by occupational group (Cameron and Miller, 2015). Second, our findings support the disaggregation of income scores by occupation as much as available data will allow, since the severity of any distortion is affected by the number of occupational categories and the distribution of individuals across categories. The arrival of complete count US census data for 1940 offers greater potential for disaggregation. It is especially helpful to disaggregate by population sub-groups whose outcomes are being compared (Collins and Wannamaker 2014; 2015). Third, comparisons at the same point in their life cycle will be relatively unaffected by age-varying differences between individual earnings and averages for an occupational group (Feigenbaum 2015).  Fourth, we find that decade- or year- specific income scores do a better job of capturing some of the dynamics of Canadian immigrant earnings between 1921 and 1931. More generally, in periods of rapid change in relative wages, such as the early to mid-twentieth century, it may be preferable to create occupational scores from contemporary but less representative sources rather than a census several decades later. Several early contributions to the occupational score literature take this route (Preston and Haines 1990; Borjas 1994), as do some recent studies (Abramitzky, Boustan, and Eriksson 2014; Salisbury 2014; Long and Ferrie 2015). 
Researchers may not be able to implement the strategies above in all data sources.  Our results suggest an important further possibility for researchers wishing to adopt a best practice approach: the adjustment of conventional income scores for either group earnings differences (immigrant or native-born) and/or intertemporal differences (changes in returns to types of skill over time) using ancillary information for broad groups of occupations. In our Canadian example adjusted scores perform much better than conventional income scores in terms of matching level and trends in earnings over time.  This approach points to a low cost way to improve income scores for researchers who do not have individual earnings information in their main data source, but do have contemporaneous evidence from alternative sources on broad changes in the return to occupational skill or immigrant-native born earnings differences.  
What form might this evidence take?  For those interested in adjusting for changes in pay by occupation in American data, evidence on skill premia in Goldin and Katz (2001) offers a starting point.   Another possibility would be to take advantage of more detailed evidence on changes in pay by occupation groups from Canadian Census data, as summarized in Green and Green (2016).[footnoteRef:21]  One caution here would be that skill premia in Canada fell less than in the US between 1910 and 1940.  To adjust group income scores to reflect the typical earnings of immigrants relative to the native-born, wage evidence from the Reports of the Immigration Commission (1911) is a source that could be used to good effect.  [21:  Table 3 of Green and Green (2016) lists differences in average (log) wages by occupation and age.] 
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Table 1: Earnings Measures for Occupation Groups and Major Occupations, Relative to Labourers

	
	1911
	1921
	1931

	
	Earnings
	OCC-Y
	OCC 50
	Earnings
	OCC-Y
	OCC 50
	Earnings
	OCC-Y
	OCC 50

	(i) Occupation groups

	Prof/Prop
	2.24
	2.39
	2.00
	1.87
	2.02
	1.94
	3.50
	3.68
	1.86

	Clerical
	1.39
	1.46
	1.32
	1.28
	1.32
	1.32
	2.10
	2.19
	1.33

	Craftsmen
	1.48
	1.47
	1.51
	1.48
	1.46
	1.55
	2.03
	2.00
	1.52

	Operative
	1.11
	1.10
	1.17
	1.11
	1.08
	1.19
	1.71
	1.68
	1.22

	Service
	0.80
	0.80
	0.61
	0.85
	0.83
	0.66
	1.08
	1.52
	0.49

	Labour
	1.00
	1.00
	1.00
	1.01
	1.00
	1.00
	1.02
	1.00
	1.00

	
(ii) Occupations

	Mngrs, officials
	3.06
	3.09
	2.19
	2.57
	2.64
	2.18
	5.08
	5.33
	2.17

	Bookkeepers
	1.33
	1.34
	1.15
	1.23
	1.24
	1.14
	1.98
	2.01
	1.14

	Stenographers
	1.09
	1.11
	1.15
	1.10
	1.12
	1.14
	1.73
	1.82
	1.14

	Clerical and kin
	1.31
	1.32
	1.30
	1.25
	1.26
	1.30
	2.09
	2.15
	1.29

	Salesmen
	1.37
	1.40
	1.25
	1.34
	1.38
	1.25
	2.07
	2.14
	1.24

	Carpenters
	1.42
	1.42
	1.25
	1.34
	1.33
	1.25
	1.60
	1.60
	1.24

	Operative
	1.16
	1.16
	1.20
	1.07
	1.07
	1.20
	1.48
	1.46
	1.19

	Laborers (nec)
	0.98
	0.97
	1.04
	0.98
	0.97
	1.04
	0.99
	0.98
	1.03


Notes: Earnings measure is actual annual real earnings.  OCC-Y is the own-year average occupational earnings.  OCC 50 is the IPUMS occupational earnings measure based on the 1950 US Census.  Sample weights applied.  1-Digit average for labourers used as base category in Panel (i). 3-digit average for “Labourers (nec)” uses as a base category in Panel (ii). 

Table 2: Relative immigrant earnings by arrival cohort, year, and earnings measure
	Arrival Cohort
	Outcome
	1911
	1921
	1931

	1901-1905
	ln(earnings)
	-.144
	-.098
	-.144

	
	ln(OCC)
	-.108
	-.084
	-.056

	
	ln (OCC-G)
	-.148
	-.143
	-.124

	
	ln(OCC-Y)
	-.108
	-.076
	-.097

	
	ln(OCC-A5)
	-.097
	-.068
	-.063 

	1906-1910
	ln(earnings)
	-.181
	-.149
	-.162

	
	ln(OCC)
	-.125
	-.103
	-.101

	
	ln (OCC-G)
	-.162
	-.154
	-.158

	
	ln(OCC-Y)
	-.125
	-.096
	-.138

	
	ln(OCC-A5)
	-.114 
	-.121 
	-.111 

	1911-1915
	ln(earnings)
	
	-.177
	-.175

	
	ln(OCC)
	
	-.132
	-.098

	
	ln (OCC-G)
	
	-.182
	-.154

	
	ln(OCC-Y)
	
	-.121
	-.140

	
	 ln(OCC-A5)
	
	-.147 
	-.105 

	1916-1920
	ln(earnings)
	
	-.221
	-.190

	
	ln(OCC)
	
	-.105
	-.102

	
	ln (OCC-G)
	
	-.155
	-.157

	
	ln(OCC-Y)
	
	-.104
	-.140

	
	 ln(OCC-A5)
	
	-.120 
	-.113 

	1921-1925
	ln(earnings)
	
	
	-.384

	
	ln(OCC)
	
	
	-.175

	
	ln (OCC-G)
	
	
	-.218

	
	ln (OCC-Y)
	
	
	-.268

	
	ln(OCC-A5)
	
	
	 -.192

	1926-1930
	ln(earnings)
	
	
	-.524

	
	ln(OCC)
	
	
	-.162

	
	ln (OCC-G)
	
	
	-.203

	
	ln (OCC-Y)
	
	
	-.268

	
	ln(OCC-A5) 
	
	
	 -.197


Notes: Summary of immigrant arrival cohort regression coefficients from Appendix Tables A2-A4.  Source data are urban males ages 16-65 reporting occupation and earnings from the Canadian Census 1911, 1921 and 1931.  The native born are the reference group.  Rows compare estimates of cohort effects on earnings as dependent variable changes from ln(earnings), real annual earnings, and four different occupational income scores constructed by aggregating Canadian Census earning measures in the three ways described in the text.  Columns compare across census years. 



	
Table 3: Relative immigrant earnings by arrival cohort, with adjusted income scores
	Arrival Cohort
	Outcome
	1911
	1921
	1931

	1901-1905
	ln(earnings)
	-.144
	-.098
	-.144

	
	ln(OCC) group adjusted
	-.187
	-.163
	-.141

	
	ln (OCC) year adjusted
	-.129
	-.098
	-.119

	
	ln (OCC) group/year adjusted
	-.187
	-.168
	-.187

	
	
	
	
	

	1906-1910
	ln(earnings)
	-.181
	-.149
	-.162

	
	ln(OCC) group adjusted
	-.213
	-.196
	-.188

	
	ln (OCC) year adjusted
	-.159
	-.145
	-.193

	
	ln (OCC) group/year adjusted
	-.213
	-.205
	-.255

	
	
	
	
	

	1911-1915
	ln(earnings)
	
	-.177
	-.175

	
	ln(OCC) group adjusted
	
	-.223
	-.188

	
	ln (OCC) year adjusted
	
	-.173
	-.192

	
	ln (OCC) group/year adjusted
	
	-.233
	-.253

	
	
	
	
	

	1916-1920
	ln(earnings)
	
	-.221
	-.190

	
	ln(OCC) group adjusted
	
	-.199
	-.199

	
	ln (OCC) year adjusted
	
	-.150
	-.211

	
	ln (OCC) group/year adjusted
	
	-.205
	-.265

	
	
	
	
	

	1921-1925
	ln(earnings)
	
	
	-.384

	
	ln(OCC) group adjusted
	
	
	-.270

	
	ln (OCC) year adjusted
	
	
	-.333

	
	ln (OCC) group/year adjusted
	
	
	-.396

	
	
	
	
	

	1926-1930
	ln(earnings)
	
	
	-.524

	
	ln(OCC) group adjusted
	
	
	-.277

	
	ln (OCC) year adjusted
	
	
	-.349

	
	ln (OCC) group/year adjusted
	
	
	-.415

	
	
	
	
	


Notes: Summary of immigrant arrival cohort regression coefficients estimates from Appendix Tables A5 to A7.  Source data are urban males ages 16-65 reporting occupation and earnings from the Canadian Census 1911, 1921 and 1931.  The native born are the reference group.  Rows compare cohort effects as the dependent variable changes from the log of real annual earnings to three alternative income measures described in the text. Columns compare across census years.  
  

Figure 1: Unconditional Age-earnings Profiles, Canada 1911-31
(i) Native Born								       (ii) Foreign Born
  [image: ] [image: ]
Notes: Means of log earnings measures by individual age from pooled Canadian Census data, 1911, 1921 and 1931. Data restricted to urban males with birth years 1866-1985. ln(Earnings) is real annual earnings reported in the data. ln(OCC) is the 3-digit 1911 occupational average earnings, imposed on the full pooled sample.  Shading indicates 95% confidence interval. 

Figure 3: Earnings by occupation and nativity group, 1931
[image: ]
Notes: Bars plot the log of actual real annual earnings of immigrants and the native-born in (1-digit) major occupation groups in the 1931 Canadian Census.  Data restricted to urban males born 1886-1895.  Whiskers indicate 2 standard deviations in earnings.
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