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ABSTRACT

This paper analyzes the effect on earnings of th&cimmg of English language
skills to occupational requirements or occupatiamams for adult male immigrants. It
uses data from the Occupational Information Netw@@**NET) database and a
“Realized Matches” procedure to quantify expecteels of English skills in each of
over 500 occupations in the US Census. Earnings filam the 2000 US Census for
foreign-born adult male workers are then examinedelation to these occupational
English requirements or norms using the Over/Requinder (or ORU) technique
developed for the study of schooling. The analydeswy that earnings are related to a
“correct” matching of an individual's language $kilwith what is expected in his
occupation. Mismatches have a small effect oniegsn- positive for extra proficiency
and negative for deficits in proficiency, relatit@ the norm in the occupation. The

findings are robust with respect to a range of mesament and specification issues.
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INTRODUCTION

One skill that appears to be very important in lti& labor market, particularly
among immigrants, is knowledge of the English lagg Chiswick and Miller (1995),
for example, show that immigrants in the US who@icient in English have earnings
about 17 percent higher than immigrants with lihitenglish skills, other measured
variables the same. This is the equivalent of alibtege years of schooling among
immigrants. Similar patterns have been found filveo immigrant receiving countries
(Chiswick and Miller, 2007, and the referenceseier To date, however, the research in
this area has not examined whether the earningsipme to language proficiency varies
according to the language requirements or normghénjobs (occupations) in which

immigrants work

This paper addresses, for the United States,stheeiof the extent to which the
English language requirements in the respondectspmation influence the respondent’s
earnings. Moreover, it is concerned with the d@ffean earnings of the discrepancy
between the respondent’s proficiency and the requents in his occupation. The data
under study are for adult men, age 25-64, fromliBe2000 Census. In these data there
is variation in the occupational English languagguirements, and there is variation in
the respondent’s English proficiency for the forelgprn. Among the native-born adults,
however, there is virtually no variation in thepesdent’s proficiency; nearly all report
that they are monolingual English language speakeii§ they speak another language at
home, nearly all report they speak English “veryll\we Hence, the analysis of the
discrepancy between the English language profigieot the respondents and the
requirements of their occupations is limited to fibreeign born.

! Chiswick and Miller (1998a) provide some infornaation this in the context of a study
of the earnings of native born bilingual workerghe US



It is hypothesized that earnings increase withlélwvel of English language skills
that are required or the norm in the person’s oatiap, other measured variables the
same, for both the foreign born and the native bdtns also hypothesized that among
the foreign born the proficiency of an individuakegter than this level has a smaller
positive effect on earnings, while proficiency Ievéelow this level have a negative
effect on earnings that is smaller in absolute eghan that for the required/norm level.
The occupational level is taken as given for theppse of this analysis. The
respondents’ English language proficiency is adé®m as exogenoufs®

The methodology used to analyze the discrepandyveem the person’s
proficiency and that required in his occupatioratopted from the education literature
(Hartog 2000, Duncan and Hoffman 1981, Rumberg8i7 1&€hiswick and Miller 2009).
Whereas the ORU (overeducated/required educatidareducated) literature refers to
the individual’s years of schooling and the requieats in his occupation (usually mean
or mode), in this analysis the respondent’s sglbreed proficiency in English is
compared to the English language requirements on&ian his occupation. Just as the
analysis for education has shown that earnings systematically with the occupational
required level and discrepancy (mismatch) in edoaoatso too it is shown here that
earnings vary systematically with the occupatiolelel of required proficiency in
English and the individual’s deviation from thisficiency.

Section Il is a discussion of the language requéms or norms of occupations.
Ways of relating information on an individual’s sedported language proficiency to the
language requirement of his or her occupation asessed in Section Ill, with the main

2There are undoubtedly unmeasured variables thauatéor why there are educational
and linguistic mismatches, that is, why some irdinals appear to be overqualified
(underqualified) given their measured skills conggato others in their occupation.
Differences in cohorts (younger versus older wakainmeasured dimensions of ability
or quality of skills, random events, and among theeign born, the international
transferability of skills, are presumably relevahhis is the subject of ongoing research,
but is beyond the scope of this paper.

3 For analyses of the determinants of destinatinguage proficiency among immigrants,
see Chiswick and Miller (2007).



issues being illustrated using data from the 20@0Q&nsus, one percent microdata file.
Section IV presents an analysis of earnings, wita focus on the matching and
discrepancy of language skills to occupation. A hamof robustness checks are
considered in Section V. Section VI offers a sumnaand conclusion.

I. OCCUPATIONAL ENGLISH LANGUAGE REQUIREMENT S'

The O*NET Database

The Occupational Information Network, or O*NET, ala&se, records an

extremely wide range of characteristics for neally narrowly defined occupations,
including the level of English required in a widenge of occupations.In particular, the
O*NET database contains details about the “Knowdedfjthe structure and content of
the English language, including the meaning andlisgeof words, rules of composition,
and grammar”. Two sets of information were cobelct The first is about “How
important is knowledge of the ENGLISH LANGUAGE tbet performance ofour
current job?” (emphasis in original). The second is “Whatele of ENGLISH

LANGUAGE is needed to perforyour current job?” (emphasis in original).

The information on the importance of the Englishglaage was collected on a
five-point scale: (1) Not important; (2) Somewhatpiortant; (3) Important; (4) Very
important; and (5) Extremely important. The infotroa on the_level of the English
language needed to perform the current job wagsaeli only among those who felt that
English was somewhat or more important to perfogean this job. A seven-point scale
was used, with three benchmark descriptors offa®e@ guide: 2 = write a thank you
note; 4 = edit a feature article in a local newsgpapnd 6 = teach a college English class.
Individuals who did not feel that English was imaot to the performance of their

* Parts of this presentation are from Chiswick antlev1{2010), which provides the first
formal assessment of the links between earningaadpational language requirements
using the O*NET data. This earlier study did mmtwever, adopt the ORU perspective.

> The National O*NET Consortium was organized to dewethe Occupational
Information Network (O*NET) and its related prodsiédr the Employment and Training
Administration of the US Department of Labor.



current job were coded as zero on the index foelleddence an eight-point scale (0-7)

results.

To make the O*NET data more intuitive to userscdpsor average ratings were
standardized to a scale ranging from 0 to 100. iBré&complished using the formula:
S=(0O-L)/(H-L))*100
whereS s the standardized scoi@,is the original rating scoré, is the lowest possible
score on the rating scale used, &hid the highest possible score on the rating acsde.
The original scores on the five-point scale of im@nce become 1 =0; 2 = 25; 3 =50;
4 =75; and 5=100. The scores on the eight-miate of English level become 0 = 0;
1=14.3;2=28.6;3=42.9;4=57.1;5=71.485.7; 7 = 106.

When the O*NET database was first established,gjadlysts used information
from the Dictionary of Occupational Titles, and nfidl this to suit the set of
occupational codes (Standard Occupational Claasific System) used in O*NET.
From June 2001, data have been collected from werke targeted subsets of the
occupations identified in O*NET, using a two-stagenpling design (random samples of
workers in targeted occupations within a random g@anof establishments). These
survey data have been progressively integratedthanitial O*NET database. In the
September 2007 release, O*NET Version 12.0, usedhis study, virtually all
occupations had data based on surveys of each attmo/g incumbents. Hence, the job
requirements obtained from the O*NET database shd viewed as having been

compiled using the Worker Self-Assessment appradettified in the ORU literature.

® Occupations with a level of English around 20 ideluglaziers and crossing guards.
Those with a level of English around 80 includetpesondary environmental science
teachers and sociologists. Occupations with an rapoe of English around 20 include
logging equipment operators and models, while thogk an importance of English
around 80 include first line supervisors/managérsoorectional officers and respiratory
therapists. Economists have a level of English3®&id an importance of English of 91,
while for sociologists the scores are 78 for levadl 84 for importance.



Importance of English

There is considerable variation in the important&krowledge of the English
language to job performance (Figure 1). The nsandardized score is 59.84, which is
almost half-way between the “Important” and “Vemgportant” points of the scale used
in data collection. The standard deviation is @8vithich is the equivalent of a change of
almost one category on the underlying five-poirgtlec Moreover, the importance varies
from minimal amounts (standardized scores aroumy fB some occupations, to
occupations where knowledge of English is very ingrd. Occupations where English is
not important include “Paperhanger” (Score of &recious Metal Workers” (13) and
“Continuous Mining Machine Operator” (13). Exanmgpld occupations where English is
very important are “Public Relation Managers” (9®roof Readers and Copy Makers”
(95) and “Judges, Magistrate Judges and Magistrédéy Weighted means of scores are

used to go from the very detailed occupations éselbroader categories.

The relative frequency distribution in Figure 1 wisathat the occupations in the
US labor market cover a full range of values on st@endardized measure of the

importance of the English language.

Figure 1
Relative Frequency of Occupations on StandardizedcBre of Importance of English
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Mean = 59.84
10 SD =18.19
Number of Occupations = 801

Relative Frequency

3 7 13 17 23 27 33 37 43 47 53 57 63 67 73 77 83 87 93 97

Importance

Note: The 801 occupations for which details are avédlaip the O*NET database are used in the
compilation of the data for Figures 1 and 2. Thegravnot weighted by the number of workers in the
occupation, and hence the distribution is sensitvehow jobs are grouped into occupatiofihe
standardized scores have been collapsed into ldngigith five (e.g., 46-50, 51-55, 56-60). A mid-point
is used on the horizontal axis.

Source: O*NET Database.



Level of English

The data on the level of English required for altwupations are illustrated in
Figure 2. The mean for all occupations is 49.4dictvis two-thirds of the way between
levels 2 and 4 (on the original scale) which hael hlenchmark descriptors of “write a
thank you note” and “edit a feature article in edlonewspaper”. The standard deviation
of the standardized score is 15.60. The occupaimthe US labor market cover a wide
range of the standardized scores, although thereeng limited representation above
scores of 80 and below scores of 20. Comparetha@drequency distribution for the
importance dimension, the data for the level oflIEhgheeded to perform the job tend to
be bunched more in the bottom half of the standadiscores. Nevertheless, there is a
very high correlation across the 801 occupatiotwden the scores for the importance of
English and the level of English: it is 0.92 (nokighted by the sample size in the
occupation). That is, occupations where knowleafgthe English language is held to be
important to job performance are occupations wizerelatively high level of English

language proficiency is needed to perform in the jo

Figure 2
Relative Frequency of Occupations on Standardizedc8re of Level of English
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Mean = 49.44
SD = 15.60
Number of Occupations = 801

=
o
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Relative Frequency
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Level

See Notes to Figure 1.
Source: O*NET Database.

Robustness Check

The empirical analysis in Section IV is based prityan the reference levels of

English computed from the O*NET database descréusalve. The robustness of the



empirical findings is examined using an alternatmeasure for the English language
requirements of each occupation, in particular, thean English proficiency of
incumbents in the occupations. This is a Realizedchks way of benchmarking the skill
requirements of occupations. The mechanics ofviflide apparent from the discussion
in Section lll. In addition, consideration is givéo scaling the data on the O*NET
English requirements and workers’ actual Englisbfipiency so that they have the same
mean and standard deviation. Comparison of vasaklith similar distributions has
appeal from the perspective of measurement thebingse measurement issues are

discussed in greater detail in Section V.

1. LINKING WORKER ATTRIBUTES TO JOB REQUIREM ENTS

The standardized O*NET scores on the “Level of Eshjlrepresent the general
requirements for this skill for occupations in tb& labor market. They provide a
reference point for assessing whether workers heslative to others, “too much”
English for the job, “too little” English, or theight amount of English language

proficiency.

Information on the English language skills of waogkds collected in many
censuses and surveys, and these data use a \@rietyponse categories (see Chiswick
and Miller, 1998b). In this study data from tH#0R2 US Census are used. The 2000 US
Census permits self-reported English proficiencypé¢ocategorized using a five-interval
scale. The highest level of this scale is 5 = 8pealy English at home. All other levels
relate to individuals who speak a language othan tBnglish at home, and self-report
speaking English: 4 = Very Well; 3 = Well; 2 = Nétell; 1 = Not at All. The analysis
which follows requires the Census English proficierdata to be converted to a
continuous scale, between 0 and 100, the sameaasusked in the O*NET database.

Three alternative scorings are considered in thadyais.

" These can be thought of as national averagesymiing that there can be regional and
ethnic enclave differences, and even differencessadirms within a region.
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The first of these follows Evans (1986)(1987), wises the scores: 0 = Speaks no
English at all; 33 = Speaks English “Not Well”; &7 Speaks English “Well”; 100 =
Speaks English “Very Well” or speaks only Englisgthame. This is based on Evans’s
findings that the effects of English proficiencyriaghles on occupational attainment were
approximately linear. The grouping for the scorel®0 has support in the literature on
the ranking of these categories (see, for exanmeninski, 1989). Espenshade and Fu
(1997, p.293) argue that “...there is not much déifere in English proficiency between
immigrants who use a language other than Englishoate but who say they speak
English “Very Well” and those who use only Engliashhome”. They therefore group
these two categories together in their statistcalyses. Bleakley and Chin (2004) also
follow this categorization.

The second scoring separates the English “Very'Vdelll “English only group”
and treats the English only group as having thédridevel of proficiency. This has a
motivation similar to the discussion in Espenshauge Fu (1997), that one might create a
higher category for the English only speakers, sashEnglish “Extremely Well".
Chiswick and Miller (2008a), for example, distingluithose who speak English only and
second language speakers who speak English vety Mngir statistical results suggest
there are some, albeit apparently relatively mqdadvantages to this disaggregated
approach. Within this five-category setting, vale¢®, 25, 50, 75 and 100 are assignhed
to the English proficiency levels, with these valueflecting an extension of the linear

scoring proposed by Evans (1986, 1987).

Finally, the differences in the mean logarithmiené@ggs of immigrants in the
English proficiency categories were examined, ahesé differences were used to
establish an alternative weighting scheme. Thigyleg was surprisingly similar to
that advocated by Evans (1986, 1987), with theasheing 0, 27, 62, 97 and 100. Table
1 provides a summary of the alternative valuesgassi to the Census data on English

proficiency.
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Table 1
Relative Values (Weights) Assigned to Census Inforation on Proficiency in English

Evans’(1986)(1987) Alternative Values Based on
Proficiency in Proficiency Values Values Mean Earnings
English (1) (i) (iii)
English Only 100 100 100
Very Well 100 75 97
Well 67 50 62
Not Well 33 25 27
Not at All 0 0 0

Regardless of the scale used for the respondecitglaproficiency, the actual
and “required” or reference proficiency are sepastales, each of which ranges from
zero to 100. The difference in these scales rdtetbe relative disparity of these two

measures.

Applying the algorithm in Table 1, column (i) toréagn-born adult (age 25 to 64)
male workers in the 2000 US Census 1 percent PUM®, dhe mean language
proficiency score is 71.6 (standard deviation o432 The mean for foreign-born adult
male workers varies by occupation, from around 3@.2100.0 when the focus is
restricted to occupations with 10 or more workershe sample, and from 13.0 to 100.0
when occupations with smaller representation ase ebnsidere. The mean English
proficiency score using the values in Table 1, cwiuii) is 57.6 €.g., taxi drivers and
chauffeurs) and using the values of Table 1, colympis 68.3 €.g., waiters and

waitresses).

IV.  EMPIRICAL ANALYSES
Given the information on the “required” level of dfish in each worker's
occupation outlined in Section Il, and that on Warker's actual English proficiency,

8 Examples of occupations with these scores ar@ 13nimal breeders; 30.2 - other
extraction workers; 71.6 — hairdressers; 100ifaticial examiners.

12



discussed in Section Ill, each worker can be assigio relative English language

categories as follows:

« ENG,=ENG,-ENG , if ENG,>ENG,
=0, otherwise;
« ENG, =ENG, -ENG,, if ENG, >ENG,, (1)
=0, otherwise.
« ENG, =ENG, +ENG, - ENG,;
where subscriptsa, o, u, r designate the workers’ actual proficiency, exteft

overqualified language skills, extent of underdiedi language skills and the “required”

level of English in the respondent’s occupatione Beores foENG, are obtained from

either the O*NET database (see Section Il) or tleali2ed Matches procedure (see
Section V). The data for the actual English prieficy are the scores formed from the

self-reported Census English proficiency questsse(Table 1)ENG, and ENG, are

non-negative numbers, and for any individual atthoo$y one can be positive.

The augmented earnings function incorporating tlaeksitional relative measures
may be termed the Over-, Required- and Under- LaggORU-L) specification. It can

be expressed as:

INY =X, +y.ENG, + ). ENG. + )y ENG, +7, (2)
where InY denotes the natural logarithm of earningscontains a set of standard
determinants of earnings (including educationahiathent, potential labor market

experience, marital status, years of residencharn)S and location), ang is a random
error term. In the above specificatiop,, y, andy, are the parameters to be estimated for
ENG,, ENG, and ENG, respectively. It is hypothesized thgt>0, y, >0 and y, <0

and thaty, >y, and y, >|yu| . All variables used in the analyses are definefppendix

A, which includes the means and standard deviatbtise variables (Table A-1).

13



Table 2 presents estimates of the OccupationaliEngequirements models for
the foreign born. The regression coefficients andtibs for the statistical control
variables are similar to those generally found he titerature and in the interest of
conserving space are not discussed here. ThesBnglgquirements variables in Table 2
have been formed using the O*NET database, andtbBeunder mismatch variables
have been formed using this information in combaratvith data on the workers’ actual
English proficiency scored according to columnofi)Table 1° Two types of models are
considered; a conventional earnings equation witkrglish requirement variable (Table
2, columns (i)), and an extended earnings equatitih mismatch English qualification
variables (columns (ii)). While estimates are pnéseé based on both the O*NET level
and the O*NET importance of English variables (BaB), given the similarity of the
findings, the discussions of results will focusyoah the model with level of proficiency
required for the occupatidfl.Estimates for the native born with only the regqditevel
and importance of English variables in the respatideoccupation are also presented,

for comparison purposes.

The level of English variable captures the effent earnings of the English
requirements of the individual’'s occupation. Thésea strong, positive relationship
between earnings and the occupational English meqpeints, controlling for other
variables, including years of schooling. An inceea$ one point in the standardized score
of the level of English is associated with 1.7 petchigher earnings. In other words,
across the range of hypothetical values of thisabée (0 to 100), earnings differ by 1.7
log points. Comparing workers in occupations vethndardized levels of English of 40
(e.g., tax preparers and postal service clerks) ance2Q @laziers and crossing guards),

° Estimates obtained using the other two methodsséoring workers’ actual English
proficiency detailed in Table 1 are presented asdugsed in Section V.

19 In these data, for the level of proficiency, 2@rqent are correctly matched
linguistically, while 68 percent are overqualifiadd 12 percent underqualified for their
occupation. If the self-reported English proficigmitata are adjusted to the same mean as
the O*NET data, 26 percent of the workers are ablyematched, 42 percent are
overqualified and 32 percent are underqualifiecee Section V for discussion of this
adjustment.

14



the implied earnings difference (of 0.34 log pojrfte immigrants is the equivalent of
about eight years of schooling. Occupational language requirements are very itapor

to immigrants’ labor market success.

English language requirements also have a substampact on the earnings of
the native born (column (v)). The partial effecttbé level of English variable for the
native born is 0.013, though this is about 25 paréess than the effect of this variable
among the foreign born (0.017).

The results in Table 2, column (ii) include the t&nglish mismatch variables.
These have been computed using equation (1). Tldusion of the relative
overqualification and relative underqualificationdtish variables in Table 2, column (ii)
has minor impacts on the coefficients of most exglary variables. The negative effect
for earnings of being a Black immigrant increasesnf 9 percent to about 14 percent
lower earnings than otherwise comparable non-Blaukigrants when these mismatch
variables are includetf. The largest relative change, however, is for eédecational
attainment variable, where the estimate falls lier level of English analysis from 4.2 to

3.5 percent, or by 0.7 of a percentage point, pek®ent drop.

The reduction in the partial effects of durationtie US (years since migration)
when the over/under qualified language variables aided to the analysis (Table 2,
column ii, compared to column i) is presumably dioethe better matchingi.é.

overqualified) of language skills and occupatiotiva longer stay in the US.

' This is much greater than when the effect of tlspoadent’s English language skills is
analyzed using a proficient/not proficient dichotora measure. The effect of being
proficient is the equivalent of about three additibyears of schooling.

2 Note that among the native born, controlling fother the level or importance of

English in their occupation, Blacks have about &4cent lower earnings than those of
other races
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Table 2

Estimates of Earnings Functions With and Without the English Language
Overqualification and Underqualification Variables, Foreign-Born and Native-Born
Males, Aged 25-64, 2000 US Census

Foreign Born Native Born
bl Level Importance Level Importance
Vanable ) (i (i) (iv) v) (vi)
Constant 4.982 4.952 5.038 5.021 4.233 4.191
(93.69) (92.40) (94.43) (92.98) (190.10) (187.72)
Years of 0.042 0.035 0.047 0.039 0.071 0.079
Education (54.89) (43.08) (62.70) (49.52) (115.62) (131.65)
Experience 0.013 0.015 0.011 0.014 0.035 0.035
(12.39) (14.82) (20.79) (13.39) (77.12) (76.80)
Experience -0.022 -0.024 -0.018 -0.021 -0.062 -0.061
Squared/100 (11.03) (12.23) (9.37) (10.69) (61.57) (60.75)
Married 0.203 0.194 0.209 0.199 0.257 0.261
(34.55) (33.18) (35.42) (33.87) (107.20) (108.41)
South -0.080 -0.077 -0.079 -0.075 -0.064 -0.062
(13.35) (22.97) (13.02) (12.59) (28.04) (27.23)
Metropolitan 0.114 0.122 0.110 0.119 0.192 0.193
Area (4.25) (4.57) (4.09) (4.45) (32.54) (32.82)
Veteran -0.038 -0.054 -0.048 -0.063 -0.037 -0.042
(2.97) (4.18) (3.68) (4.85) (13.67) (15.61)
Blacks -0.086 -0.137 -0.099 -0.151 -0.132 -0.140
(8.52) (13.31) (9.72) (14.57) (37.41) (39.56)
Log Weeks 0.878 0.869 0.880 0.871 1.003 1.004
Worked (73.63) (72.90) (73.74) (72.96) (183.11) (183.13)
Years Since 0.015 0.011 0.015 0.010 (a) (a)
Migration (18.31) (13.34) (17.65) (12.44)
(YSM)
YSM -0.014 -0.011 -0.012 -0.009 €)) (@)
Squared/100 (7.04) (5.43) (6.32) (4.59)
Required 0.017 0.019 (a) (@) 0.013 (a)
English (Level)  (62.13) (67.91) (112.44)
Required (a) €) 0.012 0.014 (a) 0.009
English (52.74) (59.42) (101.25)
(Importance)
Overqualified (a) 0.003 (a) 0.003 (a) (@)
English (20.86) (17.37)
Underqualified (a) -0.004 (a) -0.004 (a) (@)
English (12.53) (16.75)
AdjustedR? 0381 0388 0372 0380 0352 0.349
Sample Size 84,172 84,172 84,172 84,172 531,821  ,88B1

Note: Heteroskedastic-consistent ‘t’ statistics in paneses.

Source: 2000 US Census, One-percent Public Use Micro8ataple.
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The increased negative effect on earnings of baifjack immigrant when the
language mismatch variables are included in Tablecumn ii, implies that Black
immigrants are less well matched linguisticallyrthathers. Alternatively, deleting the
quality of the match reduces their earnings disathge. It should be noted that Black
immigrants come disproportionately from origins wehdenglish is the primary or an

important second language, the English speakintg pathe Caribbean and Africa.

The variable for relative overqualified English oetds the difference between the
worker's English score and the level of Englishuieed in his job. The estimated
coefficient is positive, at 0.003. This gain inm@ags for levels of English proficiency in
excess of that required in the job is much less ttiee 0.019 increase in earnings
associated with levels of English proficiency regdi in the job. Thus, relatively
overqualified workers gain some extra earningstii@ir surplus proficiency, but not as
much as they would if they were to move to an oatiop where their English skills are
at the level required for the occupation.

This pattern can be illustrated using hypothetigatkers (Table 3 and Figure 3).
Consider three workers, B, C and D (Table 3, Figd)reNorker B has an English score
of 50 and works in an occupation that requires tx#acat level of English. That is, he is
correctly matched in terms of his English profidgnWorker C is also correctly matched
in terms of his English skills, albeit at the higlseore of 60 on the English scale. Worker
D, however, is relatively overqualified in termsho$ English skills, as he has an English
proficiency score of 60 but is employed in an oatign that requires only the lower

level of English of 50.

3 In the 2000 Census, of the Black immigrants 3lcger were born in the English-
speaking Caribbean Islands, 16 percent in the foBndish colonies of Africa, and 53
percent elsewhere.
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Table 3
Earnings and Skill Classification of Five Hypothetcal Workers

Required Level Actual Level of
of English English Skill Classification InY
A 40 40 Correct Match 10.01
B 50 50 Correct Match 10.20
C 60 60 Correct Match 10.39
D 50 60 Overqualified 10.23
E 50 40 Underqualified 10.16
Figure 3
Earnings of Five Hypothetical Workers Described inTable 3
ny 4

Regression line for
correctly matched
workers

Underqualified
worker

o D
"""""""" Y\ Overqualified

worker

'Level of
English
Comparing workers B and C, worker C will have 19cpat higher earnings than
worker B (10 extra points on the occupational Esigliequirements scale, valued at 1.9
percent higher earnings per point). Worker C geis higher earnings for two reasons:
first, he has a higher proficiency in English, astond, he moves to an occupation that

is suited to his superior English skills. Thus, tt@ percent higher earnings can be
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viewed as a payoff to the acquisition of a skiltlanter-occupational mobility to where

the skill can be used more effectively.

The increase in earnings can be decomposed intodtea to higher earnings
within an occupation and occupational mobility. \Wemr D has a higher English
proficiency than worker B but is employed in thengaoccupation as worker B. That is,
the inter-occupational mobility that characterizesrker C is missing in the case of
worker D. Worker D earns 3 percent more than womBemwhich is the increase in
earnings associated with the higher proficiencimglish. However, he earns 16 percent
less than the correctly matched worker C, whiclthes earnings gain to workers from
moving to an occupation suited to their superioglish skills. Thus, of the 19 percent
increase in earnings for worker C compared to wolBse8 percentage points appear to be
due to the acquisition of the greater English pieficy but remaining in the same
occupation, and 16 percentage points appear taibdadworker C having moved to an

occupation where the superior English skills camsed effectively.

The variable for a relatively underqualified Engliscore has a negative
coefficient, of -0.004 (Table 2, column ii). This indicates that the qmer will incur a
negative return of 0.4 percent if his English sdaiks short of the job’s required score by
one point. The earnings outcome for underqualifiedkers is also best explained using
an example (Table 3 and Figure 3). Consider woiBewho has an actual English
proficiency score of 40 who gains a position in @tupation that has an English
requirement of 50 (Worker C). Compare this Englistderqualified worker to those in
jobs with occupational English requirements of 4@ &0 who are correctly matched
(Workers A and B). Given the specification of tharrengs equation adopted here,
compared to worker A, workers B and E receive #mmiags increments associated with
the higher English requirements of their occupatio®, 10 extra points on the English
requirements scale, valued at 0.019 per point,opdrcent higher earnings). However,
the fact that worker E is underqualified entails esrnings penalty compared to a
correctly qualified worker in this occupation (werkB). This earnings penalty is -0.004

per point on the English scale, and so it is 4 emrcfor worker E. Thus, the
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underqualified worker (worker E) in this compariseiil earn 4 percent less than the
correctly qualified worker B, who is employed injab with the higher English

requirement. Yet, worker E earns 15 percent mioeg 19 percent for the higher English
requirement less 4 percent for being underqualifiedn the correctly qualified worker A

who is employed in a job with the lower Englishuggment.

The estimates of the earnings effects associatddEviglish language skills that
are relatively overqualified, relatively underqtield, and for being correctly matched,
mirror the findings from the undereducation/overtion literature. This indicates that
the central ideas of this earlier literature gelieeao other forms of human capital. The
findings presented above, however, may be sensitivihe way that the occupational
English requirements and workers’ English langupg#iciency are measured. These

issues are examined in the following section.

V. ROBUSTNESS CHECKS
The sensitivity of the earnings effects associaigth occupational English

requirements and mismatched English skills to tieasarement and specification of the
English language variables is examined in thisisectFirst, the sensitivity of the
estimates to the way workers’ English proficiensyscored (see Table 1) is examined.
Then the sensitivity of the estimates to the measifroccupational English language
requirements is investigated by replacing the O*NBdasure (used to obtain the Table 2
estimates) with measures obtained using the obddRealized Matches methodology,
based on the mean proficiency reported by the darbiorn within occupations. Finally,
the robustness of the findings to the use of aalirspecification for the occupational

English requirements is examined by generalizirglittear form to a quadratfé.

1 A further robustness check of the sensitivity & #stimates to the way the measures of
occupational English requirements and workers’ EBhgproficiency are combined is
examined in Appendix C. This involves standardizitige distributions for these
measures. This adjustment does not affect the gkefirdings or material conclusions
that might be drawn from the analysis.
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A. Sensitivity to the Measure of Workers'dish Proficiency

Table 4 lists estimates of the coefficients onEnglish language variables in the
ORU specification for the three alternative ways siforing a workers’ English
proficiency listed in Table 1. The general pattefreffects — in terms of sign, relative
numerical magnitudes, and statistical significarcis not affected substantially by the

choice of algorithm for scaling a worker’s profiegy in English.

Table 4

Estimates for English Requirements and Mismatch Vaables for Alternative Scores
of Actual English Proficiency, Foreign-Born Males Aged 25-64, 2000 US Cens's

Level Importance

Variable () (ii) (il 0) (ii) (i)

Level/lmportance  0.019 0.019 0.019 0.014 0.015 0.014
of English (67.91)  (68.68)  (67.65)  (59.42)  (60.35)  (59.19)
Overqualified 0.003 0.003 0.003 0.003 0.002 0.003
English (20.86)  (14.22)  (16.73)  (17.37) (8.63) (14.87)
Underqualified -0.004 -0.006 -0.005 -0.004 -0.006 -0.004
English (12.53)  (21.17)  (15.98)  (16.75)  (28.36)  (18.84)

“AdjustedRe 0388 0380 0380 T 0380 0382 0.380

Notes: (a) Each estimating equation contains the samefstandardizing variables as column (ii) of Teabl
2. Actual English scored according to Table 1, noiu(i) for column (i) here, column (ii) for
column (ii) here and column (iii) for column (ilere.

(b) Heteroskedasticity-consistent 't' statisticpamentheses.

Source: 2000 US Census, One percent Public Useoliita Sample

B. Sensitivity to the Measure of Occupatidiaglish Requirements

The analyses reported above are based on occuglatiglish requirements
obtained from the O*NET database. As explained écti®n I, this is a Worker Self-
Assessment method for determining the level of Bhglequired in each occupation. An
alternative approach is to use the Realized Matahethod. This uses the self-reported
English proficiency of workers in each occupatientlae reference or usual level in the
occupation. It is employed here to ascertain whethe findings in Table 2 are sensitive
to the way the required level of English for eadcupation is determined. This method
actually represents the labor market outcome ofwtbeker allocation process more so

than the other measures.
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In forming the Realized Matches measure, the Cewrsisgories for English
proficiency (speaks only English at home; speakmguage other than English at home
and speaks English “Very Well”, “Well”, “Not Welldr “Not at All") have been scored
using the three algorithms for which values artetisn Table 1. Only the foreign born

are used in the construction of these benchmiarks.

Comparisons between the estimations using the RehlMatches and O*NET
measures can be enhanced by having distributiongodfers across the overqualified,
correctly qualified and underqualified categoriekich are similar for each of these
measures. This can be achieved by subtracting stax@nfrom the Realized Matches
score for each occupation so that the mean of aheeg obtained under each of the three
Realized Matches algorithms is the same as thathierO*NET data for the level of
English required in the occupation (subject to tBeglish requirement for each
occupation being non-negative). This simple apgraad¢aken to enable presentation of a
set of analyses as comparable as possible toshbdg@resented in Table 2.

Table 5 lists selected estimates from earnings temms based on the three
different score-assignment frameworks discussesteat§orhe full set of results from this
analysis based on the Realized Matches procedpresgnted in Appendix B.

The results for these models are broadly simikenehough different algorithms
for establishing the reference level of English araployed. Hence, the following
discussion of results focuses only on the estimktisled “Model I”, which use the

> As the native born are almost all English-onlyas (about 95 percent) and most of
the others report speaking English “very well”, @hdy dominate the employment in the
overwhelming majority of occupations, their inclusiin the sample used to form the
required English levels would drive these benchm#&okvards 100.

* Note that in each of these estimations, for inteunsistency, the algorithm for
computing the workers’ proficiency in English sca@responds to that for compiling
the reference level of English for the occupations.
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scores for the English proficiency categories giwerolumn (i) of Table 1 to establish

the reference level of English for each occupation.

Table 5
Estimates for English Requirements and Variables Bsed on Realized Matches
Procedure, Foreign-Born Males, Aged 25-64, 2000 WSensu$’

Variable Model | Model Il Model IlI
English Requirement, Realized 0.018 0.021 0.018
Matches Procedure (78.79) (79.16) (79.56)
Overqualified English 0.002 0.001 0.001
(11.88) (8.22) (9.07)
Underqualified English -0.005 -0.006 -0.006
(14.06) (18.92) (17.06)
AdjustedR®> 0397 0398 0398
Sample Size 84,172 84,172 84,172

Notes: Heteroskedastic-consistent ‘t’ statistics in péineses. Each estimating equation contains the same
set of standardizing variable as column (ii) of [eab
(a) English requirements based on actual proficiendyriglish measures with scores from Table 1
column (i) used in Model I, column (ii) used in M&dlI, and column (iii) in Model III.
The full regressions are reported in Appendix B.
Source: 2000 US Census, , One percent Public Use Miceo8ample.

The English requirement variable in the first oégh alternative analyses, which
gives the return to worker’s correctly-matched Estgbkills, has a positive coefficient of
0.018, and a ‘t’ value of 80. This compares with toefficient of 0.019 and ‘t’ value of
68 reported for the O*NET level of English variaiteTable 2.

The English mismatch variables in Table 5 are aassgt with conventional
results. The overqualification variable impliesttipasitive earnings of 0.2 percent (t =
11.9) are associated with each point score in exoéghat required in the job. In the
analyses reported in Table 2, based on the O*NE&bdae, the earnings increment
associated with overqualified English skills was3 Opercent (t = 20.9). The
underqualification variable, which captures the gignfor each score that falls short of
that required by the job, has a negative coeffica#r0.005 (t = 14.1) in Table 5. This is
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similar in value as thatH0.004, t = -12.5) estimated using the O*NET Level of ksiy

information.

Hence, the point estimates for the earnings effdifter only slightly, and the
general pattern of effects for the required andnmish English variables is the same
across the various measures (Worker Self-AssesdnoemtO*NET or Realized Matches

from the Census) of occupational English requireennsidered’

C. Sensitivity to the Linear Specificatiohthe English Language Requirements

Variable

Table 6 contains results from the ORU-Language (@R arnings equation
with the O*NET occupational English language regmients entered as a quadrafic.

For comparative purposes, the results from coluof(Table 2 are also presented.

These results show that the earnings returns adgedawith occupational English
language requirements increase at an increasiagFat the level of English, the partial
effect changes from around 1.5 percent at a lelvElhglish of 20, to around 2.3 percent
at a level of English of 80 (compared to the umfgpartial effect of 1.9 percent in the
linear specification). Similarly, for the importaof English, the partial effect changes
from 1.00 percent at an importance score of 20,82 percent at an importance score of
80 (compared to the uniform effect of 1.4 percemtthe linear specification). The
coefficients on the overqualification in English damunderqualification in English
variables, however, are the same as reported pgyioon the basis of the linear
specification. Moreover, the statistical significarof the mismatch variables is unaltered

by making the English language requirements vagigbhdratic.

" Hartog (2000) comes to similar conclusions regaydhe robustness of the results
when the technique is applied to education.

¥ Hartog (2000, p.135) performs a similar test indmslysis for education. Because of

the smaller variation in the measures of overgeaifand underqualified English
language skills, quadratic terms cannot be entieretthese variables.
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Table 6
Partial Effects of Language Variables with Quadratt Level/Importance Variables,
Foreign-Born Males, Aged 25-64, 2000 US Census

Level Importance
Variable () (ii) () (ii)
Required English (Level) 0.019 0.012 (@) @)
(67.91) (9.05)
Level of English (@) 0.007 (@ (@)
Squared/100 (4.74)
Required English (@) (@) 0.014 0.007
(Importance) (59.42) (5.57)
Importance of English (@) (@) @) 0.007
Squared/100 (6.22)
Overqualified English 0.003 0.003 0.003 0.003
(20.86) (21.24) (27.37) a7.77)
Underqualified English -0.004 -0.004 -0.004 -0.004
(12.53) (12.10) (16.75) (16.26)
AdjustedR2 0388 0388 0.380 0.380 |
Sample Size 84,172 84,172 84,172 84,172

Note: Heteroskedastic-consistent ‘t’ statistics in paéineses. Each equation includes the same set of
standardizing variables as in column (ii) of Table
Source: 2000 US Census, One percent Public Use Micra8ataple.

VI.  SUMMARY AND CONCLUSION

This paper examines the effect on earnings of ttsenatch of a male immigrant
worker’'s English language proficiency and the mieficy required in his occupation.
The empirical analyses in this paper use data o#idio-born and native-born adult (age
25 to 64) men from the 2000 US Census (one pepdnlic use microdata sample) and
information on occupational English language regmients obtained from the O*NET

database (version 12.0).

Workers are identified whose English language skilere correctly matched to
their job requirements, those who were overqualjfend those who were underqualified
in terms of their English skills. The earnings cemsences are computed for the correct
matching and the mismatch of a worker's Englishglaage proficiency to the

requirements (level and importance) of the occapaiti which he works.
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The results obtained using the occupational Engksjuirements specified in the
O*NET database suggest that earnings are positi&ety significantly associated with
occupational English language requirements. Thas@rgs gains are shown to arise for
two reasons. First, there is a positive, althowaatively minor, payoff to the acquisition
of English language skills while remaining withineds occupation. Second, there is a
more important payoff to mobility to an occupatibatter suited to the higher English
skills. Thus, overqualified workers earn modestaslg for their excess endowment of
English skills, but these rewards are far less thihat they would receive if they moved
to jobs in which they were linguistically correctiyatched. Underqualified workers incur
earnings penalties for their skill inadequaciesnpared to workers in their occupation
who have the right level of English skills for thgb.

Several tests were conducted of the sensitivityhef effects on earnings to the
measure of workers’ English proficiency, the measwf occupational English
requirements, the distribution of the variablesg @a the functional form (linear or
guadratic) used for the occupational English laggueequirements variable. The tests

confirmed the robustness of the estimates.

The results from this paper have demonstrated thigfuiness of the ORU
(Over/Required/Under qualified) approach to thedgtof language proficiency. Future
research could seek to establish whether theserieaipiegularities regarding language
skills, occupation and earnings based on the 208@s@s carry across to analyses of
other data sets for the US and to the study ofaher markets of other countries. Given
the strength of the findings, consideration migebae given to examining whether the
earnings consequences of other forms of humanatapiy., health capital, computer
skills) can be quantified using the under/over Iskilatching framework. As skill
mismatches suggest sub-optimal and inefficientuesallocations, policy actions might
encourage better job matching in the labor mareeflucation and language skills. This

could be an important role for immigrant settlemenassimilation policies.
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APPENDIX A
DESCRIPTION OF VARIABLES

The variables used in the statistical analyseslefieed below. Mnemonic names are also

listed where relevant.

Data Source:2000 United States Census of Population, 1 peieehtic Use Microdata
Sample; O*NET Occupational data (version 12.0) fradhe O*NET Consortium

described in Section Il.
Definition of Population: Foreign-born (and native-born) men aged twenty-fovsixty-
four who worked at least one week in 1999. Onlydersts of the 50 States and the

District of Columbia are considered.

Dependent Variable:

Earnings: This is the natural logarithm of the individuabsinual earnings from wage

and salaried employment or self-employment for 1999

Explanatory Variables:

Educational Attainment (EDUC): This variable records the total years ofi-fime
equivalent education. It has been constructed ftben Census data on educational
attainment by assigning the following values to @ensus categories: completed less
than fifth grade (2 years); completed fifth or Gixgrade (5.5); completed seventh or
eighth grade (7.5); completed ninth grade (9); deted tenth grade (10); completed
11th grade (11); completed 12th grade or high skc(i®); attended college for less than
one year (12.5); attended college for more than yeer or completed college (14);
Bachelor's degree (16); Master's degree (17.5)feBsmnal degree (18.5); Doctorate
(20).

Labor Market Experience (EXP): This is a measure of potential labor market
experience, computed as AGE — Years of Education —
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Weeks Worked (WEEKS): The number of weeks the individual workied1999 is

entered into the specification in natural logariihform.

Race(BLACK): This is a dichotomous variable, set to ahthe individual is Black, and

set to zero for all other racial groups.

Marital Status (MARRIED): This is a dichotomous variable that diguishes

individuals who are married, spouse present (egua) from all other marital states.

Location: The two location variables record residence oba-metropolitan area (NON-
MET) or of the Southern States (SOUTH). The statelsided in the latter are: Alabama,
Arkansas, Delaware, District of Columbia, Floridageorgia, Kentucky, Louisiana,
Maryland, Mississippi, Missouri, North Carolina, l@koma, South Carolina, Tennessee,

Texas, Virginia, West Virginia.

Veteran (VETERAN): This is a dichotomous variable, set twedf the individual is a

veteran of the US Armed Forces, and set to zereroibe.

Years Since Migration (YSM). This is computed from the year the forelgprn person

came to the United States to stay.

Actual English Language Proficiency This is a continuous variable formed from the
Census information on whether the individuals g¢ak only English at home, or speak a
language other than English in the home and spegkidh either: (i) “Very Well”; (iii)
“Well”; (iv) “Not Well” (v) “Not at All". The valu es assigned to these categories are

listed in Table 1 and the specific variable usedanh estimation is noted in the text.
English Requirements(LEVEL and IMPORTANCE): These variables record sveres

for the level and importance of English requirerseior each occupation code obtained

from the O*NET database (http://online.onetcentg).o Tests of robustness are
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conducted using a Realized Matches procedure whereeference level of English for
each occupation is given by the mean actual Englisficiency of foreign born workers

in each occupation.

English Overgualification (OVERQUALIFIED): The overqualification variable eajs
the difference between the worker’s actual scoreEfuglish proficiency and the English
score required by the job, where this computatsopasitive. Otherwise, it is set equal to

Zero.

English Underqualification (UNDERQUALIFIED): The underqualification variable
equals the difference between the English scorained] by the worker’'s job and the
worker’s actual score for English proficiency, whethis computation is positive.

Otherwise, it is set equal to zero.
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Table A-1

Measured Standard Deviations for Variables used ifEstimating Equations
Foreign and Native Born Males, Age 25-64, 2000 Cans

Variable Foreign Born Native Born
Log Income 10.122 10.379
(0.99) (0.98)
Years of Education 11.871 13.663
(4.78) (2.51)
Experience 22.224 22.423
(10.91) (10.44)
Experience Squared/100 612.808 611.737
(558.98) (509.02)
Married 0.645 0.654
(0.48) (0.48)
South 0.281 0.361
(0.45) (0.48)
Metropolitan Area 0.990 0.960
(0.10) (0.20)
Veteran 0.048 0.237
(0.212) (0.43)
Blacks 0.075 0.102
(0.26) (0.30)
Log Weeks Worked 3.766 3.820
(0.47) (0.41)
Years Since Migration (YSM) 16.620 -
(10.95)
YSM Squared/100 396.122 -
(478.20)
English Requirement, Level of 45.691 48.259
English (12.28) (12.21)
English Requirement, Importance of 55.647 58.767
English (14.28) (14.56)
Overqualified English (Level) 30.194 -
(23.17)
Underqualified English (Level) 4.254 -
(10.68)
Overqualified English (Importance) 22.791 -
(20.45)
Underqualified English (Importance) 6.808 -
2402
Sample Size 84,172 531,821

Note: Standard deviations in parentheses.

Source: 2000 US Census, One percent Public Useoliita Sample




APPENDIX B
Estimates of Earnings Function With Overqualification and Underqualification
Variables Formed Using Realized Matches Procedur&oreign-Born Males,
Aged 25-64, 2000 US Censfis

Variable Model | Model Il Model 111
Constant 5.403 5.315 5.443
(103.47) (102.01) (104.42)
Years of Education 0.027 0.026 0.026
(31.56) (31.59) (30.72)
Experience 0.016 0.016 0.016
(15.78) (15.54) (16.03)
Experience Squared/100 -0.027 -0.026 -0.027
(13.85) (13.57) (14.05)
Married 0.183 0.184 0.182
(31.53) (31.83) (31.44)
South -0.074 -0.074 -0.073
(12.47) (12.49) (12.44)
Metropolitan Area 0.057 0.064 0.060
(2.15) (2.42) (2.26)
Log Weeks Worked 0.855 0.855 0.855
(72.18) (72.20) (72.19)
Veteran -0.083 -0.087 -0.083
(6.46) (6.76) (6.46)
Blacks -0.149 -0.167 -0.151
(14.65) (16.06) (14.76)
Years Since Migration (YSM) 0.009 0.010 0.009
(11.18) (11.71) (11.04)
YSM Squared/100 -0.007 -0.009 -0.007
(3.46) (4.44) (3.48)
English Requirement, 0.018 0.021 0.018
Realized Matches Procedure (79.18) (79.56) (80.08)
Overqualified English 0.002 0.002 0.002
(14.68) (13.10) (12.25)
Underqualified English -0.005 -0.006 -0.006
(20.73) (15.54) (15.27)
AdjustedR® 0397 0398 0398
Sample Size 84,172 84,172 84,172

Notes: Heteroskedastic-consistent ‘t’ statistics in paéneses.

(&) When forming the occupational English requirememis workers’ actual proficiency in
English measures, the scores from Table 1 colupinsind iii were used here for columns i, ii,
and iii respectively.

Source: 2000 US Census, One percent Public Use Micra8ataple.

32



APPENDIX C
SENSITIVITY TO THE DISTRIBUTIONS OF THE VARIABLES

Each of the benchmark English requirements varsabiel the scores of workers’
actual English proficiency is recorded using difer scales of measurement. This gives
rise to different means and standard deviations.efibance the comparability of the
findings of the analysis based on the O*NET infotiora on level of English and the
information compiled using the Realized Matchescpdure, the Realized Matches
variables were scaled in Section V so that theythadsame mean as the O*NET level of

English variable.

In the analyses below this theme is developed byexting all English measures,
both of the occupational English requirements dnti@workers’ English proficiency, to
standardized scores. These standardized scoresahage mean and a unit variance.

Selected results are reported in Table C.1.
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Table C.1
Estimates for English Requirements and Mismatch Vaables Using Standardized
Measures of English Requirements and Proficiency,dfeign-Born Males,
Aged 25-64, 2000 US Census

Occupational English Requirements
_ O*NET Level Realized Matche&
I Il 1]
Required Level 0.291 0.317 0.328 0.321
of English (66.40) (73.58) (75.61) (74.72)
Overqualified 0.043 0.040 0.041 0.036
English (8.13) (7.83) (8.29) (7.06)
Underqualified -0.156 -0.109 -0.130 -0.122
English (29.07 (18.65) (20.95) (20.30)
® 03% 0397 0398 0.398
Sample Size 84,172 84,172 84,172 84,172

Notes: For notes on the Realized Matches variablesTabé 5.
(a) The workers’ actual proficiencylnglish is scored using the algorithm of columnirfi)rable
1.
(b) The algorithm for computing the Wers’ proficiency in English score (see Table 1)
corresponds to that for compiling the referencell®f English in these estimations.

Source: 2000 US Census, One percent Public Use Micra8ataple.

The estimates from these models are reassuringpdtbern of effects is the same
for each specification of the English variables. rbtaver, there is reasonably limited
variation in the estimated coefficients for the Estgrequirements and overqualified
English variables. The estimated impact for theuiregl level of English variable varies
from 0.291 to 0.328, while the effect of the ovalified English variable varies from
0.036 to 0.043. The algorithms that results intrneddy high estimated impacts for the
required level of English are also associated wafhtively high estimated impacts for

overqgualified English, although the relationshimag exact.

There is more variation across the alternative datedized measures in the

estimated effects of underqualified English, witlk point estimates ranging from -0.109
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to -0.156. The unstandardized data analyzed preljowere also characterized by
greater variability in the earnings penalty assedawith underqualified English than
with the other two English variables in the ORU @fieation of the earnings equation.
Moreover, the relative magnitudes of the difference estimated effects across the
algorithms used for determining the occupationafliEh language requirements is
affected by the use of standardized data. Thudewie reference level obtained straight
from the O*NET database was associated with redftivsmall (in absolute value)
estimated effects of underqualified English (corepeolumn (ii) of Table 2 with Table
5), the estimated effects of underqualified Engirsfiable 6 for the standardized O*NET
data are relatively large (again in absolute valud)is suggests that the scale of
measurement (the effects of which are neutralinethble C.1) matters, however, only in
terms of the point estimates, and not in terms h& general findings or material
conclusions that might be drawn from the analysi$is issue does not appear to have

been addressed in the overeducation/underedudaé&ature.
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