ABSTRACT

COOMER, NICOLE MICHELLE. Bilingualism, Wage Differentials and the Minimum Wage--
Three Essays in the Economics of Labor and Health. (Under the direction of Walter J. Wessels.)

This study analyzes three separate topics in labor economics. The first essay examines
bilingual registered nurses (RNs). Bilingual RNs are found to earn higher wages than
monolingual nurses. A direct measure of fluency in alanguage other than English is used to
examine the source of the bilingual wage premium. Two avenues for the premium are examined,
(1) aresponse to demand for bilingual workers and (2) aresponse to accounting for a portion of
innate ability and skills that would otherwise have been unobserved by the firm. Regressing
interactions of various language regions and fluency indicators provides limited evidence for the
premium arising from an increase in demand for bilinguals. The premium is found to be dueto
accounting for levels of skill and ability that would otherwise be unknown to the firm.

The second essay analyzes the wage differential between black and white nurses. The
average observed wage of black RNs is higher than that of white RNs in the National Sample
Survey of Registered Nurses (NSSRN). Thisresult is diametrically different from what is seen in
most studies of the black-white wage differential. This paper examines the wage differential
between black and white nurses in the NSSRN to determine the sources of the differential.
Several potential explanations are examined including differing endowments, differing returnsto
endowments, concentration effects, distribution effects, differences in distaste for positions, shift
work, and actual experience. A decomposition of the differential showed that black nurses have
on average better endowments than white nurses which leads to higher wages. However, white
nurses receive better returns to their endowments on average, an indication of discrimination

against blacks. Support is found for a demand side effect and self-selection.



The third essay examines the effect of the minimum wage on teenage employment.
Unlike previous studies of the minimum wage which have focused on its effect on overall
employment, including uncovered jobs paying less than the minimum wage this study examines
the loss of covered jobs paying the minimum wage or higher. Concurrently systematic error in
the dependent variable is addressed. The minimum wage elasticity of labor supply for covered
employment is significantly more elastic than that for total employment even after correcting for
systematic error. The effect of the minimum wage on covered employment is at a minimum three

times as large as the effect on total employment.
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Chapter 1
Returns to Bilingualism in the Nursing Labor Market — Demand or Ability?
Introduction

In recent decades the composition of the UniteteStaopulation has changed,
progressing towards a larger fraction of non-nakwnglish speakers and individuals with
limited English proficiency. The portion of thegadation that is foreign born or speaks a
language other than English at home has incredsadily since the 1990’s. While previous
studies have shown that immigrants speaking Engbsh more, this essay examines
whether persons fluent in languages other thani&ingarn more in the United States labor
market. The recent increase in immigration bribgth a demand for people speaking non-
English languages as well as a supply. This pexemines whether nurses who speak a
foreign language earn more. It finds that theytden examines if the source of the higher
wages is due to added productivity from being ableommunicate with individuals with
limited English proficiency or whether it is duettmse having the ability to speak two
languages being more able.

It is clear that bilingualism has value in the Iabwarket as bilinguals receive a
premium when compared to monolinguals. Among regest nurses, those who are
bilingual earn 11% more than monolingualdowever, it is not clear how the influence of
this ability on earnings arises. Recent literafagises primarily on immigrants and the

returns received from learning English. This pagiffers from the current literature by

! Table 1.1: Summary Statistics



examining the returns to knowledge of a languagerahan English, given that English is
spoken fluently. This approach allows inclusiomafive English speakers who have
learned a second language as well as those whddwved English as a second language.
By limiting the analysis to those who are fluen&inglish, it is possible to discern the
effects of the non-English language on earnings.

Registered nurses are an ideal group to use tastigege the issue. They are a highly
homogenous group; all have post-secondary educatidrthe majority of nurses are
married white women. By using a homogeneous grthgamount of heterogeneity in
unobserved skills is reduced allowing more prees@nation of the effects of bilingualism.
Additionally, in the medical field, communicatioetiveen staff and patients is of upmost

importance. Consider the Bureau of Labor Statistescription of nursing:

Registered nurses (RNs), regardless of specialiyook setting, perform
basic duties that include treating patients, ediigaiatients and the public
about various medical conditions, and providingieeland emotional
support to patients’ family members. RNs recordepés’ medical histories
and symptoms, help to perform diagnostic testsaanadlyze results, operate
medical machinery, administer treatment and meidicat and help with
patient follow-up and rehabilitation.

RNs teach patients and their families how to marbge illness or injury,
including post-treatment home care needs, dieeaaccise programs, and
self-administration of medication and physical #r. Some RNs also are
trained to provide grief counseling to family memsbef critically ill
patients. RNs work to promote general health bycating the public on
various warning signs and symptoms of disease dmemo go for help.
RNs also might run general health screening or imiration clinics, blood
drives, and public seminars on various conditions.



The emphasis on communication in nursing proviggmaunity for bilingualism to be an
important skill to possess. To date there is ndaggtion for why increased earnings arise
for bilingual individuals who speak English flugnds one of the languages.

There are two main avenues that may bring abeuintreased wages. They may
occur as a response to an increase in demandifegual workers, or knowledge of a
foreign language may signal a higher level of ueoled ability. This paper develops an
empirical method to test the plausibility of eaelerue, utilizing data on registered nurses.

The methodology is based in standard human dapéary. The data on individuals
is used to estimate wage equations, controllingpbservable characteristics including
knowledge of a language in addition to English a¥f &s controlling for the demand of
bilinguals. The results provide limited support floe increased wages arising from an
increase in demand. Specifically, they show than®&h-speaking bilinguals working in a
metropolitan statistical area (MSA) earn higher @sn areas with higher proportions of
Hispanics. The results are robust across sevegalfgyations and various controls for the
demand of bilinguals.

This essay is organized as follows: The secondoseptovides an overview of the
human capital literature and background informatiarthe nursing market. The next
section discusses the data. The fourth sectiorepteshe empirical specification and is
followed by a presentation of the results in tffh fsection. A conclusion and suggestions

for future research end the essay.



Background
Human Capital

Human capital refers to the skills, knowledge abifitees that an individual
possesses and is an important factor in determinagges of individuals. Some forms of
human capital are observable to the researchdn,asieducation, on the job training and
experience, while many other forms are hard to oveasr unobservable. These forms of
human capital include innate ability, interpersaosialls, motivation and work ethic. Many
studies have found unobserved human capital to li@@ortant wage determinant. These
studies have utilized various proxies for unobseratility such as test scores (Blackburn
and Neumark, 1992; Taber, 2001; Blackburn and Nekind®93), family background
variables (Blackburn and Neumark, 1992), litera@yefen and Riddell, 2002), as well as
dowries and the age of a man’s wife (Behrman &945b).

A form of human capital that is receiving mountattention in the literature is
bilingualism. In the United States this has beerught about by increases in immigration
over the past decade. Recent immigration has cllathgecomposition of the labor force,
with the percentage of the labor force that isiprdorn increasing from 9.7% in 1999 to
14.4% in 200%.Many of these immigrants speak a language otlaer Bmglish at home.

The percentage of the population with a non-Endisime language rose from 13.8% in

2 BLS Labor Force Characteristics of Foreign-Born Workers Summary



1990 to 18.7% in 200ZIndeed many businesses are now advertising thiiyao
communicate in Spanish in commercials and storelowus.

Communication between consumers and producergusriamt to the functioning of
markets. With the growing number of non-native Esfgspeakers, the ability to
communicate in languages other than English isinewpincreasingly necessary. The Wall
Street Journal published an article on bilinguapkryees in 1996 in which these employees
claimed to deserve a wage premium because theyrped work above and beyond their
standard duties. Many employers including the @&toms Service paid premiums to their
bilingual workers. The premium ranged up to 18% agnemployers in the article, covering
a large range of occupatiohs As the composition of the population continueshange
towards a larger portion of non-English speakirgjviuals, we should expect to see
returns to knowledge of a second language.

The literature on language fluency has focusedamilgnon immigrants learning the
language of their destination countryThe typical result of these studies is that iaseel
fluency in the destination language increases egsni This result has been shown to hold
across different origin and destination countriexpez (1999) examined the impact of
speaking two languages proficiently on the earnofgsales who did not speak English
prior to entering school. European and Asian laggudestination bilinguals who reported

being very proficient in English received highergea than English monolinguals. This did

* Census Language Use Data and The American Community Survey
* Occupations include but are not limited to receptionist, flight attendant, phone operators, and brokers.
® These individuals are referred to as destinatitimgoials.



not hold true for Spanish language destinatiomdpilals. Even after controlling for
characteristics such as age, race and maritakstapanish speaking destination bilinguals
performed worse in the U.S. labor market than magahkl English speakers (Bloom and
Grenier 1993). Moreover, the gap is larger for riem it is for women. Compared to
monolinguals, those who speak Spanish as theil lewguage earn wages that are 23%
lower than those who speak English. Those who sBeakish as a second language and
English as their first earn wages that are 9% lo\@eenier 1984). Hispanics typically have
lower levels of education than non-Hispanic whitdsch may account for part of the gap.
Lopez (2002) shows that there is neither improvermeaducational attainment nor closure
in the earnings gap for non-native English spealtersparticipate in English language
classes.

In Germany, married immigrants who report higheels of German fluency and
education earn more than other immigrants (DustnaamihvanSoest 2001). Fry and Lowell
(2003) show that nominal wages of bilinguals exdadede of monolinguals; however after
accounting for human capital differences thereoistatistical difference. Educational
attainment explains the earnings gap, while thegee of language enclaves and
occupation do not affect the results. The relabetween language and earnings is
complicated. As Chiswick and Miller (1995) repdhte two are often endogenous, at least
among immigrants. They show that individuals whticpate higher earnings are more
likely to become fluent in the destination languafjethe same time those fluent in the

destination language are more likely to receivééigeturns from schooling and training.



Various studies examine the effects of languagéqgeacy in a bilingual economy,
often where bilingualism is subject to state prove; such as Wales and Canada (Henley
and Jones, 2005; O’Leary et al. 2001; Carliner,11$hapiro and Stelcner, 1981, 1982).
Typically the results show an increase in raw em®ifor learning a second language.
There is less of a gap between bilingual and magakl women than men. Among
Canadian men, English speakers for whom Engligiheis mother tongue earn the most.
Other factors that are important include humantegpiscrimination and migration effects.
The United States is different from these counia®eg is not a bilingual nation. More than

half the states have laws declaring English asffigal languagé’

The Nursing Market

The labor market for nurses is unique in severaiswBlursing is a predominately
female field. In 1977, 1.92% of nurses were makés fiumber has risen to 5.8% in 2004.
There are also strict requirements to become aARNRNs must complete one of three
educational paths and obtain a license from a atgacy in order to be employed. There
exists variation in licensing schemes across statesurses nationwide face the same
educational choices. They may (1) earn a nursipigmha, (2) obtain an associate degree or
(3) obtain a bachelor’s degree. All three opticepuire education beyond high school. The
nursing diploma typically takes three years to earth is completed in a hospital. Associate

degree programs typically take two years to conepdeid require course and clinical work

®English in the 50 States: http://www.proenglish/msues/offeng/states.html
’ From the 1977 and 2004 National Sample Survey of Registered Nurses (NSSRN)



in practical patient care. The final option, tlaehelor’'s degree, on average takes four years
to complete. Similar to the associate degree, élohddor’'s degree requires course and
clinical work, but in both practical and theoretipatient care. There are also several
advanced degrees that nurses may obtain includasgems degrees, nurse practitioner
degrees and doctorate degrees. The advanced slegeeeot required to become a
registered nurse, though they are required for nagmyinistrative positions.

In the nursing industry, RNs have several choafesork environments. The most
common are hospitals, physician offices and nurboges. Each of these settings has
different workloads and different job requiremem&ls working in hospitals typically face
higher levels of responsibility, greater physicahtinds and more shift work than nurses in
other settings (Lehrer et al. 1991). There exigigeanium to hospital work for RNs.
Schumacher and Hirsch (1997) find premiums of 20&28% for hospital work when
compared to nursing homes and physicians officesnB3% to 50% of the premium is due
to hospitals attracting nurses with higher levélarmbserved ability, 10% is due to shift
work and the majority of the remainder is due teeotwork conditions. Further, among
nurses with five years or less experience thode Batchelor degrees have an 88%
probability of working in a hospital and those wah Associate degree have an 81%
probability. From 1977 to 2004 roughly 50% of nwrserked in hospitals.

Booton and Lane (1985) show that the returns te&tin in nursing are not
persistent through time for degree nurses. They\asy across the experience profile. For

RNs with less than five years of experience, thwisle Bachelor degrees have the highest



return, followed by diploma RNs and then those Wiisociate degrees. After five years of
experience, those with Associate degrees have highans than diploma RNs (Lehrer et
al. 1991). The latter result is again found amouagses without looking across the
experience profile, as well as, small returns to-narsing education (Schumacher 1997).
Returns to experience are quadratic with the townad after 20 years of experience
(Schumacher and Hirsh 1997). Foreign nurses alger@nce a wage penalty of 4% for the
first several years they work in the U.S. The pgrahd the length that it is present vary by

country of origin (Schumacher 2006).

Data

The data for this study come from the 2000 andt20&tional Sample Survey of
Registered Nurses (NSSRN) General Public Use Filée NSSRN is collected by the
Health Resources and Services Administration (HRSAYy four years with the exception
of the second survey which occurred three yeaes Hfe first. The data have been collected
since 1977 and provide information on RNs througltb@ country. This information
includes but is not limited to standard demographeducation, labor force status, income
and specialty. The 2000 and 2004 surveys ask ifdsgondent is fluent in a language other
than English. The 2000 survey specifies Spanisgtndfr and Other. The 2004 survey
provides more detail. Individuals may specify upghaee separate foreign languages. The

survey classifies Spanish, French, Filipino ancto#ksian languages as separate variables



in addition to three other language variables spacify 14 different language groupshe
target population of the survey is all RNs withhaeticenses. The survey is administered
via postal mail to a probability sample of the &rgopulation.

There are several reasons for utilizing this datat, all respondents are proficient
in English: to become a nurse, native or immigrang must pass a licensing exam. Second,
the survey explicitly asks if the nurse is fluemtilanguage other than English. Third, in the
medical field, communication between nurses, dechod patients is paramount. Kuo et al.
(2007) shows that patients with limited Englishfpmency are at risk for impaired health
from increased stays in emergency departmentgaernumber of adverse events during
hospitalization, and decreased adherence to pbescmedicine, treatments and follow-ups.
Further, among pediatricians, 70% regularly usalfamembers and 58% bilingual staff to
communicate with limited English proficiency patienOnly 40% use professional
interpreters. Practices that are small in sizegtledt in rural areas or located in states with
higher proportions of limited English proficiencyeakers use the fewest professional
interpreters. The registered nurse (RN) labor etaka prime place to examine the returns
to bilingualism given the importance of communioatin conjunction with the increases in
the non-native English-speaking population andnivogeneity of required skills and

education of nurses.

8 The language groups are African, American Signguage, Semitic (Arabic, Hebrew), Asian Pacific
(excluding Philippines and Chinese dialects), ilip Scandinavian (Danish, Norwegian, Swedish)ntaeric
(Dutch, German, Yiddish), Baltic/Uralic (Estoniaatlzia, Lithuania/Finish, Hungarian), Romantic (exhg
French and Spanish), French, Chinese (Cantonesejdvla), Slavic, Spanish and Other

10



The 2000 and 2004 NSSRN together contain a toéf&l 303 records. Only nurses
employed in a nursing position in the United Statesng the survey period without
missing observations are included in this studyyileg a sample size of 49,958A
measure of experience is constructed equal toursels age minus schooling minus five
(Schumacher 1997° Race is limited to identifying if a person is wehiblack, or other. For
both years a variablether language, is created to indicate fluency in a language rotinen
Spanish.

Table 1.1 contains summary statistics for the $anihe majority of the nurses are
female (94%), white (86%), and live in a metroolistatistical area (84%). Roughly 71%
of the nurses are married and 11% have never baetech The average age is 44 years and
the average years of experience is 24 years. At of the sample has a non-nursing
degree and the most common nursing degree is aniaiesdegree (45%), followed by a
bachelor degree (32%), then a diploma (24%). Appnately 60% of the RNs work in a
hospital. With regards to fluency, 9% of the nursesak a language in addition to English,
3.3% speak Spanish and 5.6% speak another languémje. the average income of all
nurses is $43,123 per year, the average amongbélis is $47,496 and among
monolinguals $42,715. Nearly 92% of the bilinguatses reside in MSAs.

Data are also taken from the Census Bureau. Tiaeidude the percentage of the

population that speaks a language other than BEnglisome and the percentage of the

° Some RNs with active licenses work outside ofrthising field. These nurses are not employed isingr
positions and thus not included in the sample.

1% vears of schooling are assigned as, 14 for agsodegree, 15 for diploma, 16 for bachelor degrebl8
for a graduate degree.
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population that is Hispanic, both by state. Thesgables are used to define language
regions within the United States as discussed heltw data are presented in Tables 1.A3

and 1.A4 in the appendix.

Method
Motivation

It is possible that the positive returns to billaism are due to two factors. First,
the returns could be a response to an increasedrdkfor bilingual workers. As the
population diversifies in primary languages workeih those language skills may provide
an additional service to firms. If the demand fodingual nurses is directly related to the
foreign speaking population, then we would expdatdual nurses to earn more where they
are relatively scarce. Table 1.Al in the appeniiiistrates where bilingual nurses are
relatively scarce by comparing the percentage ofesithat are bilingual to the percentage
of the population that speaks a language otherEmagtish at home in each state. Table
1.A2 in the appendix illustrates where bilinguatsas are relatively scarce by comparing
Spanish-speaking nurses to the percent of the aogualthat is Hispanic in each state. The
states with the highest proportion of Hispanicsehthe largest disparity between the
population and the proportion of Spanish-speakimges. This is true in many states for the
home language classification. Since areas withivelg more Hispanics and larger

proportions of individuals speaking a language othan English at home are often coupled
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with small proportions of bilingual nurses, theseaidemand based reason for bilingual
nurses to receive a premium.

Second, the returns could be a manifestation@@aating for a portion of innate
ability and skills that would otherwise have be@olserved by the firm. Those who are
bilingual may have more innate ability and thergjlialism may be a signal of that innate

ability.

Model
The common approach to human capital models aingiitege models in particular is
to utilize a standard wage equation (Schumach&6;200pez, 1992; Henley and Jones,

2005; Fry and Lowell, 2003; Grenier, 1984). The vaguation is assumed to be

Wi:O(.‘I‘XiB‘I‘Si (1)

where w is the natural logarithm of the individual's eangs, X is a vector of human capital
and other observable variables, an@ a normally-distributed error term. To deterenthe
factor driving the returns to bilingualism, assuimps about where the demand will arise
must be made. It is assumed that the demand fagbdl workers will be higher in areas
with a larger proportion of the population that@pga language other than English at home.

It is also assumed that the demand for Spanishksmehilinguals will be higher in areas
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with a higher proportion of Hispanics. Two languaggion variables are defined: (1) a
home language region denoted HLR, and (2) a Hispagjion.

The HLR is constructed from data on the percenh®fpopulation that speaks a
language other than English at home. These datavaikable from the Census Bureau for
both 2000 and 2004 for each state. The states\aded into four regions based on the
percent of the population that speaks a langudggr tihan English at home. The first
region, HLR1, consists of the 12 states with theelst percent of the population that speaks
a language other than English at home. The seamgdm, HLR2, encompasses the next 13
states; the third region, HLRS3, includes the follogvl3 states. Finally HLR4, the fourth
region, consists of the 13 states with the highestent of the population that speaks a
language other than English at home. Table 1.ABerappendix presents the states by
HLR.

The Hispanic regions are constructed in a sinmlanner using Census Bureau data
by state on the percent of the population thatisp&hic. The states are divided into four
regions. The first region, Hispanic Region 1, cetssof the 12 states with the lowest percent
of the population that is Hispanic. The remainingeé regions have 13 states each, with
those in Hispanic Region 4, having the highestgmarof the population that is Hispanic.
Table 1.A4 in the appendix presents the statesiglyatic region.

Several models are estimated including various @aaions of fluency indicators,
language regions, and interactions. As seen ineTRHl, the average income for those who

are fluent in a second language is substantiadjizdr within MSAs than outside of MSAs.
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Thus, in addition to estimating the models for ¢héire sample, the models are estimated by
metropolitan residence as well. This will allowyauppressed effects from non-
metropolitan areas to surface. The estimating émpsgare derived from the standard wage
equation as seen above. The first specificatiomés the returns to knowledge of a

foreign language in general:

Wi:O(.‘I‘XiB‘I‘SLi‘I‘Si (2)

In equation 2, Xis a vector of individual human capital and denapdyic characteristics.
Variables included in Xare race, gender, marital status, nursing educatmn-nursing
education, experience and its square, a set oiinguspecialty dummies, a set of Census
region dummies, and indicators for MSA residenoegifn nursing education, and full time
work. L is a bilingual fluency indicator. Three specificats of equation 2 are estimated —
one for fluency in any language in addition to Estghnd one each for Spanish fluency and
Other Language fluency.

Equation 3 is similar to equation 2, howevem&w includes a set of language-region
variables.

Wi:O(,‘I‘XiB‘I‘SRi‘I‘Si (3)

Ri is a vector of interactions between fluency inthca and language-region variables. Four

specifications are estimated. The first three beehbme language region dummies and
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interactions with bilingual fluency indicators. Tfaurth specification uses the Hispanic
region dummies and interactions with Spanish flyeAdl the specifications for equations 2
and 3 are estimated separately by MSA resideneeethsThe specifications are the same as

above excluding the MSA residence dummy variable.

Results

Table 1.2 shows the returns to bilingualism — waitly second language in column
one, Spanish in column 2, and Other Language unool3. Being fluent in a second
language to English shows a premium of 4.2%. Likewhere are positive returns to
Spanish and other languages with premiums of 1.168#a8% respectively. General and
other language fluency are significantly differéoim zero at the 1% level.

Table 1.3a shows the results from interacting kinentcy indicators with the
percentage of the population that speaks a langoidge than English at home. There are
positive returns to knowledge of a language othantEnglish. However the returns are
decreasing with the population composition variaxeept for general fluency where there
is no effect. This decrease is offset by positeteims to working in a state with a higher
percentage of the population that speaks a langoidge than English at home. Of further
interest are the increased returns to individuadleage variables. The returns to Spanish
and other language fluency rise to 5.5% and 6%ectsgely and are significantly different
from zero: Spanish fluency is significantly diffatdrom zero at the 12% level and other

fluency at the 5% level.
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Table 1.3b shows the results from interacting thangsh-fluency indicator with the
percentage of the population that is Hispanic. Bino the results for the home language
region interactions, there are positive returnsnowledge of Spanish. The returns are
decreasing with the percentage of the populatiahighHispanic, and the decrease is offset
by the positive returns to working in a state vathigher percentage of Hispanics. The
return to speaking Spanish increased to 6% arignsfisantly different from zero at the 2%
level.

The results from the interaction of the fluencyiables with the home language
regions are presented in Table 1.4. If the hypadieat the positive returns to bilingualism
are due to a response to demand for bilingualgprium will increase across regions.
The premium should be the lowest in the home lagguagion with the lowest proportion
of individuals speaking a foreign language at hoHieR1, and highest in the home
language region with the highest proportion ofwmdlials speaking a foreign language at
home, HLR4. Column 1 contains the general fluemsylts. In the lowest three regions
there is no significant return to bilingualism andHLR1 the returns are insignificant and
negative. Only in HLR4 is there a significant retuColumn 2 presents the results for
Spanish fluency, in all four regions there are ignificant returns. In the third column, the
returns to speaking languages other than Sparesprasented. The returns are significant
and positive in HLR3 and HLR4; however the retuare not significantly different across

the two regions.
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The results in Table 1.4 provided evidence botrafud against the hypothesis that
the positive returns to bilingualism are due tesponse to demand. To further test this
hypothesis, regions defined by Hispanic populaticmused. Table 1.5 presents the results
from interacting Spanish fluency with the Hisparagion variables. Again, if the hypothesis
holds that the positive returns to bilingualism dve to a response to demand for bilinguals,
we would expect to see the premium increase acegssns. The premium should be the
lowest in the Hispanic region with the lowest prajmm of Hispanic individuals, region 1,
and highest in the Hispanic region with the highleportion of Hispanic individuals,
region 4. In all four regions, the returns are significantly different from zerd! There is
no evidence that the positive returns to bilinggralare in response to demand for bilingual
workers.

The results in Tables 1.4 and 1.5 are robust tagdsin the definitions of the
Hispanic and home language regions. Alternativdet®(not shown) lead to the same

results for bilingualism. Those models includedidiivg states into

two regions (high and low);

three regions (high, medium and low);

three regions defined as below the mean, withensitandard deviation
above the mean and more than one standard devatimre the mean ; and
four regions grouped by like proportiotfs.

Y This result is not surprising given the researgiBloom and Grenier (1993) and Lopez (1999) where
bilingual Spanish speakers earned less than mgualirEnglish speakers.

2 For the HLR regions, the four regions consisttafes grouped by the following proportions: 0-5.6%,
10.9%, 11-19.9% and 20+%. For the Hispanic regithresfour regions consist of states grouped by the
following proportions: 0-4.9%, 5-9.9%, 10-19.9% &0+%.
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Further, the coefficients on the other independantibles do not vary significantly from
specification to specification.

Table 1.6 shows the results for the specificateensin Table 1.2, stratified by MSA
residence. In Table 1.6, the results indicate thezaeturns to bilingualism only for those
residing in MSAs. Being fluent, in a second langaiég English, shows a premium of 4.6%
to bilinguals within an MSA. Likewise there are pe returns to Spanish and other
language fluency with premiums of 2.2% and 5% reSpely for those within an MSA.
This trend continues with the interaction of flugmadicators and home language regions.
Table 1.7 presents results similar to those in& a4, stratified by MSA residence. With
the exception of HLR1, for general fluency there ao significant returns to bilingualism
outside of an MSA. Within MSAs a pattern similarftable 1.2 arises. Column 1 contains
the general fluency results. In HLR1 and HLR3 theme no significant returns to
bilingualism, and in HLR1 the returns are insigraint and negative. There are significant
returns in HLR2 as well as HLR4. The significartures in HLR2 are unexpected and
likely driven by other language fluency. Columnarl 3 present the results for Spanish
fluency and other language fluency respectivehallfiour regions there are no significant
returns to Spanish fluency. Other fluency is sigaifit in HLR2, HLR3 and HLR4;
however, the returns are not significantly différaaross regions. Table 1.8 presents the
results from interacting Spanish fluency with thisgdnic region variables, stratified by
MSA residence. Again there are no significant reup bilingualism with this specification

in or outside of MSAs.
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Nurses working in different settings have differeggponsibilities and duties,
including interactions with patients. A standardislon of nurses is by hospital
employment; nearly 60% of nurses work in hospitéle model is estimated including
interactions between the fluency indicators anghakemployment. Table 1.9 presents the
results. The returns to bilingualism are lowerhospital employees than for non-hospital
employees. This is expected as non-hospital nusses, as those in nursing homes, doctor
offices and clinics are more likely to have dirpatient contact. To further investigate the
relationship, the models estimated in Tables 1dt1ak were repeated, stratified by hospital
employment status. The results were not signifigatifferent from those presented above
with the exception of Spanish fluency. The residtsSpanish fluency are presented in
Tables 1.10a and 1.10b. The results are similtrase presented in Tables 1.4 and 1.5 for
the hospital nurses. However, for the non-hospitds$ there are positive and significant
returns to Spanish fluency in Hispanic region 4efEhare also positive and significant
returns to Spanish fluency in HLR4. These ressufgport the demand hypothesis.

Table 1.11 examines whether there are changeg iretbrns across time to
bilingualism. Comparing 2000 to 2004 there is aabtd difference. For general and Spanish
fluency, the returns decreased from 2000 to 2084 i§ a surprising result at first glance,
however when population dynamics are examineddbelts are less surprising. From 2000
to 2004 there were not significant changes in tlsp&hic proportion of the population, (an
increase of approximately 1%), or the proporticat §peaks a language other than English

at home, (an increase of approximately 0.8%). Gtlxsmall change in the composition of
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the population, the results across the two yeargige evidence that the bilingual demand-
driven component of the wage premium may have dsexbetween 2000 and 2004. The

returns for other fluency increased and becamefgignt in 2004.

Conclusion

Recent literature focuses primarily on immigramd ¢he returns received from
learning English. This essay examines the wage iprameceived by bilinguals for whom
English proficiency is given. A direct measure laghcy in a language other than English is
used to examine the source of the bilingual wagenprm.

Two avenues for the premium are examined, (1) @orese to demand for bilingual
workers and (2) a response to accounting for agpodf innate ability and skills that would
otherwise have been unobserved by the firm. Regigeg#eractions of various language
regions and fluency indicators provides limiteddevice for the premium arising from an
increase in demand for bilinguals. The interactipre/ed significant only for the most
concentrated language regions. The results suggeshe majority of the premium is due
to accounting for levels of skill and ability thabuld otherwise be unknown to the firms.
Bilingual nurses, by learning a second languagmasdito the market that they have higher
ability and skills.

As more data become available on language useding the 2008 NSSRN, the
relationship between earnings and bilingualism &hbacome clearer. As the composition

of the population continues to change with respettnited-English-proficiency
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individuals, it is possible that the premium tarigluals will also change as well as the
avenue through which the premium arises. Likewds¢a extending back into the 1990’s or
further would be of great use in discerning theleage-wage relationship. Examination of
the decision to learn a second language for n&nglish speakers and the decision to
immigrate for non-native speakers would likely dheanhance this field of study as well.
Unfortunately data of this sort is not readily dable. This paper has shed some light on
bilingualism in the U.S. labor market. Future reshahould focus on the choices involved

in bilingualism in the U.S., as well as the labarket outcomes.
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Table 1.1: Summary Statistics of the 2000 and 2004

NSSRN Sample
Female 93.95%
White 85.70%
Black 4.64%
Age 44 years
Single 10.50%
Married 71.22%
MSA Resident 83.91%
Experience 24 years
Staff Nurse 60.92%
Hospital 58.66%
Nursing Home 6.61%
Income $43,123
Education
Diploma 23.52%
Associate Degree 44.65%
Bachelor Degree 31.83%
Non-Nursing Degree 15.82%
Language
Bi-lingual 8.95%
Spanish 3.40%
Other Language 5.58%
Bilingual Monolingual
Income $47,496 $42,715
MSA Resident $48,541 $43,979
Non-MSA Resident $40,627 $38,430
MSA Resident 91.54% 83.16%
Non-MSA Resident 8.46% 16.84%
n=49,958

All statistics are calculated using sampling wesght
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Table 1.2: Returnsto Bilingualism: No Interactions

€] &) ®3)
Fluent 0.042 *
(0.011)
Spanish 0.016
(0.016)
Other Language 0.048 *
(0.014)
Experience 0.029 * 0.029 * 0.029 1
(0.001) (0.001) (0.001)
Experience”2 -0.057 * -0.057 * -0.057
(0.003) (0.003) (0.003)
MSA 0.119 * 0.120 * 0.120 *
(0.006) (0.006) (0.006)
Female -0.068 * -0.068 * -0.068 4
(0.010) (0.010) (0.010)
Black 0.094 * 0.095 * 0.094 *
(0.011) (0.011) (0.011)
Other Race 0.025 * 0.034 * 0.029
(0.010) (0.010) (0.010)
Diploma-Nursing 0.010 0.010 0.010
(0.008) (0.008) (0.008)
Bachelors-Nursing 0.042 * 0.043 * 0.043
(0.006) (0.006) (0.006)
Full Time 0.585 * 0.586 * 0.585 *
(0.007) (0.007) (0.007)
Hospital 0.213 * 0.213 * 0.213 *
(0.007) (0.007) (0.007)
Nursing Home 0.022 * 0.023 * 0.022 1
(0.011) (0.011) (0.011)
n 49,958 49,958 49,958
R2 0.354 0.353 0.354

Standard errors in parentheses. Sampling weightbinsestimation.

* Indicates significance at the 5% level or better

Other variables included in the regressions: duwvaniables for marital status(2), non
nursing education(3), nursing position(15), red®) and year, and indicators for

foreign nursing training and prior LPN experience..
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Table 1.3a:Returns to Bilingualism: Home Language I nter actions

€] 2 3

Fluent*Percent Population 0.000 Spanish*Percent Population -0.002 Other Language* Percent -0.001
That Speaks a Language (0.001) That Speaks a Language (0.002) Population That Speaks a (0.001)
Other Than English at Home Other Than English at Home Language Other Than English
Fluent 0.033 Spanish 0.055 Other Language 0.06¢ *

(0.020) (0.035) (0.023)
Percent Population That 0.004 * Percent Population That 0.004 * Percent Population That 0.004 *
Speaks a Language Other (0.000) Speaks a Language Other (0.000) Speaks a Language Other (0.000)
Than English at Home Than English at Home Than English at Home
n 49,958 49,958 49,958
R? 0.356 0.355 0.356

Standard errors in parentheses. Sampling weightbinsestimation. * Indicates significance at H9 level or better
Other variables included in the regressions: egpeg and its square indicators for MSA residenerdgr, race, full time work, hospital work, nurshrgme work, marital
status(2), nursing education (2), non-nursing atdan(3), nursing position(15), region (8), prid?N experience and a year dummy.

Table 1.3b: Returnsto Bilingualism: Hispanic Interactions

Spanish*Percent Population That is Hispanic  -0.003* (0.001)

Spanish 0.060* (0.026)
Percent Population That is Hispanic 0.003* (0.000)
n 49,958

R? 0.355

Standard errors in parentheses. Sampling weightbinsestimation.

* Indicates significance at the 5% level or better

Other variables included in the regressions: egpee and its square indicators for MSA
residence, gender, race, full time work, hospitatfkynursing home work, marital status(2),
nursing education (2), non-nursing education(8jsing position(15), region (8), prior LPN
experience and a year dummy.
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Table 1.4: Returnsto Bilingualism: Home Language Region Interactions

€] &) 3)
Fluent*HLR1 (b1) -0.030 Spanish*HLR1 (b1) -0.002 Othang*HLR1 (b1) -0.042
(0.030) (0.046) (0.039)
Fluent*HLR2 (b2) 0.023  Spanish*HLR2 (b2)  -0.009  Othemg*HLR2 (b2) 0.049
(0.026) (0.048) (0.028)
Fluent*HLR3 (b3) 0.007  Spanish*HLR3 (b3) -0.001  Othemg*HLR3 (b3) 0.044 *
(0.021) (0.034) (0.023)
Fluent*HLR4 (b4)  0.052  Spanish*HLR4 (b4)  0.015  OthentsHLR4 (b4) 0.051 *
(0.015) (0.020) (0.019)
HLR2 0.043 * 0.046 * 0.044 *
(0.009) (0.009) (0.009)
HLR3 0.079 * 0.080 * 0.078 *
(0.010) (0.009) (0.009)
HLR4 0.102 * 0.108 * 0.105 *
(0.009) (0.009) (0.009)
(b4)-(b1)=0 p=0.036  (b4)-(b1)=0 p=0.640  (b4)-(b1)=0 [(=240)
n 49,958 49,958 49,958
R? 0.356 0.355 0.356

Standard errors in parentheses. Sampling weightbinsestimation.

* Indicates significance at the 5% level or better

Other variables included in the regressions: egpeg and its square indicators for MSA residenerdgr, race, full time work,
hospital work, nursing home work, marital status(®jrsing education (2), non-nursing education8jsing position(15), region
(8), prior LPN experience and a year dummy.
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Table 1.5: Returnsto Bilingualism: Hispanic Region I nteractions

Spanish*Hispanic Region 1 (b1) -0.040 (0.049)
Spanish*Hispanic Region 2 (b2) -0.120 (0.q44)
Spanish*Hispanic Region 3 (b3) 0.039 (0.g34)
Spanish*Hispanic Region 4 (b4) 0.011 (0.g20)
Hispanic Region 2 0.054 * (0.000)
Hispanic Region 3 0.054 * (0.010)
Hispanic Region 4 0.099 * (0.010)
(b4)-(b1)=0 p=.243

n 49,958

R? 0.355

Standard errors in parentheses. Sampling weightbinsestimation.

* Indicates significance at the 5% level or better.

Other variables included in the regressions: erpeg and its square indicators for
MSA residence, gender, race, full time work, hadpitork, nursing home work,
marital status(2), nursing education (2), nondingreducation(3), nursing position(1§
region (8), prior LPN experience and a year dummy.
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Table 1.6: Returnsto Bilingualism: No Interactions by M SA Residence

Residesin M SA Resides Ouside M SA
€] 2 ®3) @) 2 3
Fluent 0.046 * 0.008
(0.012) (0.034)
Spanish 0.022 -0.025
(0.016) (0.059)
Other Language 0.050 * 0.022
(0.015) (0.032)
n 38,983 38,983 38,983 10,975 10,975 10,975
R? 0.347 0.346 0.347 0.378 0.378 0.378

Standard errors in parentheses. Sampling weightbinsestimation.
* Indicates significance at the 5% level or better.

Other variables included in the regressions: egpeg and its square indicators for MSA residenerdgr, race, full time work, hospital work, nursirgme work, marital status(2),
nursing education (2), non-nursing education(8jsing position(15), region (8), prior LPN exp@&de and a year dummy.
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Table 1.7: Returnsto Bilingualism: Home L anguage | nter actions by M SA Residence

Residesin M SA
(1) (2) (3)
Fluent*HLR1 (b1) -0.072  Spanish*HLR1 (b1) -0.047 Otheang*HLR1 (bl) -0.086
(0.038) (0.059) (0.051)
Fluent*HLR2 (b2) 0.049 * Spanish*HLR2 (b2) 0.022 Otharg*HLR2 (b2) 0.069
(0.022) (0.030) (0.029)
Fluent*HLR3 (b3) 0.015 Spanish*HLR3 (b3) 0.005 Otheng®HLR3 (b3) 0.054 1
(0.023) (0.040) (0.025)
Fluent*HLR4 (b4) 0.052 * Spanish*HLR4 (b4) 0.019 Otharig*HLR4 (b4) 0.050
(0.015) (0.021) (0.020)
HLR2 0.032 * 0.036 * 0.033
(0.011) (0.010) (0.011)
HLR3 0.079 * 0.080 * 0.078
(0.011) (0.011) (0.011)
HLR4 0.101 * 0.107 * 0.104
(0.011) (0.011) (0.011)
(b4)-(b1)=0 p=0.007 (b4)-(b1)=0 p=0.231 (b4)-(b1)=0 a2
n 38,983 38,983 38,983
R2 0.349 0.349 0.349
Resides Outside M SA
Fluent*HLR1 (b1) 0.093 * Spanish*HLR1 (b1) 0.101 Otharig*HLR1 (bl1) 0.081
(0.043) (0.053) (0.050)
Fluent*HLR2 (b2) -0.099 Spanish*HLR2 (b2) -0.199 Othang*HLR2 (b2) -0.031
(0.108) (0.269) (0.080)
Fluent*HLR3 (b3) -0.030 Spanish*HLRS3 (b3) -0.012 Othang*HLR3 (b3) -0.020
(0.040) (0.045) (0.052)
Fluent*HLR4 (b4) 0.044  Spanish*HLR4 (b4) -0.022 Othemg*HLR4 (b4) 0.045
(0.043) (0.069) (0.054)
HLR2 0.087 * 0.084 * 0.083
(0.016) (0.016) (0.016)
HLR3 0.083 * 0.079 * 0.080
(0.019) (0.019) (0.019)
HLR4 0.104 * 0.106 * 0.104
(0.020) (0.019) (0.020)
(b4)-(b1)=0 p=0.528 (b4)-(b1)=0 p=0.155 (b4)-(b1)=0 [Ba23
n 10,975 10,975 10,975
R2 0.381 0.381 0.380

Standard errors in parentheses. Sampling weigkts insestimation. * Indicates significance at tBé Bvel or better.

Other variables included in the regressions: egpes and its square indicators for MSA resideneader, race, full time work, hospital work,
nursing home work, marital status(2), nursing etlang2), non-nursing education(3), nursing postl5), region (8), prior LPN experience and

year dummy.
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Table 1.8: Returnsto Bilingualism: Hispanic Region Interactions by M SA Residence

Residesin M SA Resides Ouside M SA
Spanish*Hispanic Region 1 (b1) -0.075 (0.063)Spanish*Hispanic Region 1 (b1) 0.066 (0.055
Spanish*Hispanic Region 2 (b2) 0.013 (0.033)Spanish*Hispanic Region 2 (b2) -0.177 (0.2394
Spanish*Hispanic Region 3 (b3) 0.048 (0.039) Spanish*Hispanic Region 3 (b3) -0.003 (0.057
Spanish*Hispanic Region 4 (b4) 0.014 (0.021)Spanish*Hispanic Region 4 (b4) -0.006 (0.0661)
Hispanic Region 2 0.058 *  (0.01)0) |Hispanic Region 2 0.069 * (0.019
Hispanic Region 3 0.058 *  (0.012) |Hispanic Region 3 0.048 * (0.018
Hispanic Region 4 0.107 *  (0.01f1) |Hispanic Region 4 0.074 * (0.020
(b4)-(b1)=0 p=0.118 (b4)-(b1)=0 p=0.393
n 38,983 n 10,975
R? 0.348 R? 0.380
Standard errors in parentheses. Sampling weightbinsestimation.
* Indicates significance at the 5% level or better.
Other variables included in the regressions: erpeg and its square indicators for MSA residenerdgr, race, full time work, hospital work,
nursing home work, marital status(2), nursing etiong2), non-nursing education(3), nursing posifL5), region (8), prior LPN experience agd
a year dummy.

Table 1.9: Returnsto Bilingualism: Hospital I nteractions

1) (2 3)
Fluent 0.080*
(0.019)
Fluent*Hospital -0.063*
(0.020)
Spanish 0.055*
(0.024)
Spanish*Hospital -0.069*
(0.031)
Other Language 0.081*
(0.023)
Other Language*Hospital -0.05%*
(0.026)
n 49,958 49,958 49,958
R? 0.354 0.353 0.35
Standard errors in parentheses. Sampling weightbinsestimation.
* Indicates significance at the 5% level or better.
Other variables included in the regressions: erpeg and its square indicators for
MSA residence, gender, race, full time work, hadpitork, nursing home work,
marital status(2), nursing education (2), nondingreducation(3), nursing
position(15), region (8), prior LPN experience angear dummy.
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Table 1.10a: Returnsto Bilingualism: Spanish Bilinguals by Hospital Employment: Hispanic Region Interactions

Hospital RN Non-Hospital RN Hospital RN Non-Hospital RN
Spanish -0.003 (0.02p) 0.043 (0.0b6) - - - -
Spanish*Hispanic Region 1 (b1) - - - - -0.060 (0.059 -0.033 (0.07
Spanish*Hispanic Region 2 (b2) - - - - 0.015 (0.031 0.031 (0.09
Spanish*Hispanic Region 3 (b3) - - - - 0.060 (0.036 .0 (0.058
Spanish*Hispanic Region 4 (b4) - - - - -0.025 (0.027 0.057 * (0.029)
Hispanic Region 2 - - - - 0.055 * (0.000) 0.049 * (0.01L6)
Hispanic Region 3 - - - - 0.050 * (0.011) 0.050 * (0.0L7)
Hispanic Region 4 - - - - 0.095 * (0.0171) 0.102 * (0.0L7)
(b4)-(b1)=0 p=0.58D | (b4)-(b1)=0 p=0.2J79
n 28,960 n 20,998 n 28,960 n 20,998
R2 0.349 R2 0.35] R2 0.351 R2 0.352
Standard errors in parentheses. Sampling weightsinsestimation. * Indicates significance at tlé Evel or better.
Other variables included in the regressions: egpeg and its square indicators for MSA residenerdgr, race, full time work, hospital work, nursirgme work, marital status(2),
nursing education (2), non-nursing education(8jsing position(15), region (8), prior LPN exp@&de and a year dummy.
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Table 1.10b: Returnsto Bilingualism: Spanish Bilinguals by Hospital Employment:
Home Language Region | nter actions

Hospital RN Non-Hospital RN
Spanish*HLR1 (b1) -0.054 (0.05B) 0.043 (0.0p9)
Spanish*HLR2 (b2) 0.011 (0.034) -0.018 (0.1p3)
Spanish*HLR3 (b3) 0.039 (0.031) -0.047 (0.0p3)
Spanish*HLR4 (b4) -0.020 (0.02]7) 0.060 * (0.0p9)
HLR2 0.042 * (0.010 0.047 * (0.01%)
HLR3 0.079 * (0.011 0.082 * (0.016)
HLR4 0.101 * (0.011 0.116 * (0.01¢)
(b4)-(b1)=0 p=0.592 p=0.826
n 28,960 20,998
R? 0.352 0.352
Standard errors in parentheses. Sampling weightbinsestimation.
* Indicates significance at the 5% level or better.
Other variables included in the regressions: egpeg and its square indicators for MSA residenerdgr, race, full
time work, hospital work, nursing home work, mdrggatus(2), nursing education (2), non-nursingcadion(3),
nursing position(15), region (8), prior LPN exmerte and a year dummy.
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Table 1.11: Returnsto Bilingualism by Year: No Interactions

2000 2004
(1) (2) 3 1) (2 3
Fluent 0.043 * 0.039 *
(0.016) (0.016)
Spanish 0.031 0.002
(0.019) (0.024)
Other Language 0.035 0.0594 *
(0.019) (0.021)
Experience 0.029 * 0.029 * 0.029 0.029 * 0.029 * 0.029 *
(0.002)  (0.002)  (0.002) (0.002)  (0.002)  (0.002
Experience”2 -0.055* -0.055* -0.055 -0.058 *  -0.058 *  -BE*
(0.004)  (0.004)  (0.004) (0.004)  (0.004)  (0.004
MSA 0.105 * 0.105 * 0.105 1 0.132 * 0.132 * 0.132]*
(0.009)  (0.009)  (0.009) (0.009)  (0.009) -0.009¢
Female -0.043 * -0.043* -0.043 -0.089 * -0.090* -0.089 *
(0.016)  (0.016)  (0.016) (0.012)  (0.012)  (0.012
Black 0.083 * 0.085 * 0.085 0.105 * 0.106 * 0.104}*
(0.016)  (0.016)  (0.016) (0.014)  (0.014)  (0.014
Other Race 0.024 0.035 * 0.032 0.025 * 0.034 * 0.038 *
(0.018)  (0.018)  (0.018) (0.013)  (0.013)  (0.012
Diploma-Nursing 0.009 0.008 0.009 0.011 0.010 0.011
(0.010)  (0.010)  (0.010) (0.011)  (0.011)  (0.011
Bachelors-Nursing 0.049 * 0.050 * 0.049 0.036 * 0.037 * 0603
(0.009)  (0.009)  (0.009) (0.009)  (0.009)  (0.009
Full Time 0.567 * 0.568 * 0.568 0.599 * 0.600 * 0.599| *
(0.010)  (0.010)  (0.010) (0.011)  (0.011)  (0.011
Hospital 0.200 * 0.200 * 0.200 1 0.225 * 0.225 * 0.224]*
(0.009)  (0.009)  (0.009) (0.010)  (0.010)  (0.010
Nursing Home 0.006 0.007 0.006 0.037 * 0.038 * 0.036 *
(0.015)  (0.015)  (0.015) (0.016)  (0.016)  (0.014
n 23,479 23,479 23,479 26,479 26,479 26,479
R? 0.347 0.347 0.347 0.356 0.356 0.354
Standard errors in parentheses. Sampling weightbinsestimation. * Indicates significance at thé Evel or better.
Other variables included in the regressions inclddenmy variables for marital status(2), non-mgséducation(3),
nursing position(15), region (8), an indicator fimreign nursing training, and prior LPN experience
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Table 1.A1: Population Composition and Bilingual Nur ses

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
DC

Florida
Georgia
Hawaii
Idaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana

2000

2004

(€ @
% of Population That Speaks

% of Nurses Who  a Language Other Than

@

% of Nurses Who

@
% of Population That Speaks
a Language Other Than

Are Bilingual English at Home (1)-(2) Are Bilingual English at Home (1)-(2)
3.0 3.9 -0.9 22 34 -1.2
314 14.3 17.1 43.2 12.7 30.5
11.4 25.9 -14.5 12.4 254 -13.4
7.5 5 25 5.6 5.6 0.0
194 39.5 -20.1 13.2 41.3 -28.1
8.2 15.1 -6.9 8.9 16.1 -7.2
5.0 18.3 -13.3 10.8 18.9 -8.1
10.0 9.5 0.5 21.9 11.1 10.9
254 16.8 8.6 49.0 16.2 32.8
6.3 23.1 -16.8 8.2 243 -16.9§
4.9 9.9 -5.0 4.4 11 -6.6
55.8 26.6 29.2 68.4 244 44.0
27.9 9.3 18.6 23.2 10.6 12.9
6.7 19.2 -12.5 6.4 204 -14.0
3.3 6.4 -3.1 25 8.9 -6.4
45 5.8 -1.3 4.3 5.4 -11
6.5 8.7 2.2 6.6 8 -14
2.6 3.9 -1.3 24 4.2 -1.8
3.1 9.2 -6.1 4.6 7.7 -3.1
15.9 7.8 8.1 23.6 7.4 16.2
6.6 12.6 -6.0 8.9 13.8 -4.9
6.2 18.7 -12.5 5.0 19.5 -14
3.3 8.4 5.1 4.0 8.9 -4.9
34 8.5 5.1 45 10.2 5.7
7.2 3.6 3.6 6.2 25 3.7
1.2 5.1 -3.9 21 5.2 -3.1
24.2 5.2 19.0 23.3 3.6 19.7

38



Table 1.A1 continued

2000 2004
(€ @ @ @
% of Population That Speaks % of Population That Speaks
% of Nurses Who  a Language Other Than % of Nurses Who  a Language Other Than
Are Bilingual English at Home (1)-(2) Are Bilingual English at Home (1)-(2)

Nebraska 9.9 7.9 2.0 7.2 8.2 -1.0
Nevada 275 231 4.4 42.4 255 16.4
New Hampshire 16.5 8.3 8.2 17.4 7.7 9.7
New Jersey 11.6 255 -13.9 8.8 26.6 -17B
New Mexico 51.0 36.5 14.5 425 36.4 6.1
New York 10.3 28 -17.7 6.3 27.3 -21.0
North Carolina 2.2 8 -5.8 22 8.7 -6.5
North Dakota 16.2 6.3 9.9 13.4 55 7.9
Ohio 24 6.1 -3.7 2.2 5.9 -3.7
Oklahoma 9.9 7.4 25 8.3 7.5 0.8
Oregon 8.0 12.1 4.1 7.7 12.9 -5.2
Pennsylvania 2.7 8.4 5.7 3.1 8.5 -5.4
Rhode 16.7 20 -3.3 216 19.8 18
South Carolina 5.4 5.2 0.2 53 5.3 0.0
South Dakota 15.3 6.5 8.8 7.5 4.2 3.3
Tennessee 3.1 4.8 -1.7 2.8 5.5 -2.4
Texas 14.8 31.2 -16.4 9.4 32 -22.4
Utah 30.9 12.5 18.4 28.1 12.1 16.0
Vermont 34.2 5.9 28.3 26.5 5.2 21.3
Virginia 4.0 111 -7.1 4.8 12.8 -8.0
Washington 9.6 14 4.4 7.4 15.2 -7.8
West Virginia 23 2.7 -0.4 3.3 21 1.2
Wisconsin 31 7.3 4.2 3.2 7.5 -4.3
Wyoming 20.3 6.4 13.9 27.1 5.9 21.2
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Table 1.A2: Population Composition and Spanish Speaking Bilingual Nur ses

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
DC

Florida
Georgia
Hawaii
Idaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska

2000

2004

@

% of Nurses Who

@)

% of Population

@

% of Nurses Who

@)

% of Population

Speak Spanish  that is Hispanic (1)-(2) Speak Spanish  that is Hispanic (1)-(2)
2.19 171 0.48 0.25 1.95 -1.70
15.70 4.12 11.58 19.87 4.76 15.11
6.70 25.25 -18.55 7.04 28.12 -21.08
4.67 3.25 1.42 2.26 4.39 -2.13
7.46 32.38 -24.92 4.89 34.93 -30.04
5.28 17.10 -11.82 3.56 19.18 -15.62
121 9.41 -8.20 2.63 10.59 -7.96
6.24 4.76 1.48 9.52 5.90 3.62
7.49 7.86 -0.37 21.02 8.86 12.16
2.64 16.79 -14.15 3.91 19.13 -15.22
1.88 5.32 -3.44 1.03 6.71 -5.68
5.07 7.24 -2.17 13.13 7.89 5.24
15.36 7.86 7.50 8.99 8.93 0.06
1.38 12.32 -10.94 1.79 14.04 -12.25
1.40 3.53 -2.13 1.80 4.37 -2.57
2.08 2.82 -0.74 1.27 3.67 -2.40
2.72 7.00 -4.28 3.72 6.06 -2.34
1.49 1.48 0.01 0.52 1.85 -1.33
0.78 241 -1.63 151 2.70 -1.19
3.14 0.73 241 2.98 0.89 2.09
1.67 4.30 -2.63 2.63 5.42 -2.79
2.28 6.75 -4.47 1.75 7.72 -5.9]
0.88 3.26 -2.38 111 3.64 -2.53
1.50 291 -141 161 3.49 -1.88
4.25 1.39 2.86 1.83 1.49 0.34
0.56 212 -1.56 0.54 2,57 -2.03
16.08 2.00 14.08 9.96 2.24 7.72
3.86 5.52 -1.66 2.70 6.97 -4.27
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Table 1.A2 continued

Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode

South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

2000

2004

@

% of Nurses Who

@)

% of Population

@

% of Nurses Who

@)

% of Population

Speak Spanish  that is Hispanic (1)-(2) Speak Spanish  that is Hispanic (1)-(2)
10.19 19.72 -9.53 10.18 22.93 -12.7
5.15 1.66 3.49 4.38 2.07 231
2.65 13.28 -10.63 2.85 14.99 -12.1
36.15 42.08 -5.93 35.88 4341 -7.53
2.79 15.11 -12.32 1.79 16.12 -14.33
1.33 4.71 -3.38 1.06 6.12 -5.06
2.49 121 1.28 4.33 1.14 3.19
0.80 191 -1.11 0.46 217 -1.71
2.57 5.20 -2.63 2.77 6.41 -3.64
3.82 8.05 -4.23 4.34 9.59 -5.25
0.98 3.21 -2.23 1.25 3.75 -2.50
249 8.66 -6.17 7.19 10.53 -3.34
1.55 2.37 -0.82 2.63 2,97 -0.34
3.11 1.44 1.67 281 1.72 1.09
0.21 2.18 -1.97 1.39 2.87 -1.44
7.05 31.99 -24.94 5.63 34.94 -29.3]
13.51 9.03 4.48 16.58 10.60 5.98
5.99 0.90 5.09 5.57 0.85 4.72
0.89 4.66 -3.77 1.53 5.79 -4.26
341 7.49 -4.08 2.55 8.53 -5.98
0.59 0.68 -0.09 1.77 0.62 1.15
2.10 3.60 -1.50 124 4.38 -3.14
9.02 6.41 2.61 12,51 6.70 5.81
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Table 1.A3: Percent of the Population That Speaks a Language Other Than English at Home

2000

West Virginia
Mississippi
Alabama
Kentucky
Tennessee
Arkansas
Missouri
Montana
South Carolina
lowa
Vermont
Ohio

North Dakota
Indiana
Wyoming
South Dakota
Wisconsin
Oklahoma
Maine
Nebraska
North Carolina
New Hampshire
Michigan
Pennsylvania
Minnesota

HL
2.7
3.6
3.9
3.9
4.4
5.0

2004

R1

West Virginia
Mississippi
Alabama
Montana

Kentucky
South Dakota
Missouri
Vermont
South Carolina
lowa

North Dakota
Tennessee

R2
Arkansas
Ohio
Wyoming
Maine
Oklahoma
Wisconsin
Louisiana
New Hampshire
Kansas
Nebraska
Pennsylvania
North Carolina

Indiana

2.1
2.5
3.4
3.4

5.2
5.2
5]3
54

[dul

UT

5.9
5.9
7.4
7.5
7.5
7.7

ENEAAE NI AN

P O™y

2000

Kansas
Louisiana
Idaho
Delaware
Georgia
Virginia
Oregon
Utah
Maryland
Washington
Alaska
Colorado
DC

Connecticut
Massachusetts
lllinois

Rhode

Florida

Nevada
New Jersey

Arizona

Hawaii

New York

Texas

New Mexico

California

16

HL

8,
9.
9,
9,

14

—

1
.8
H

1

1

19.2

2(
23
23
25
2
26
2
31
3

2004

R3
7 Michigan 94
2 Minnesota .2
3 Idaho 1
5 Georgia 1
.9 Delaware

.1 Utah 1
1 Alaska 13
5 Virginia 13
P.6 Qmego 12.9
0 Maryland 13
.3 Washington ]
5.1 Colorado

DC 16.2
R4
B.3 Connecticu 18.9
B.7 Massachusetts
Rhode 19
.0 lllinois 2
.1 Florida 2
.1 Hawaii 2
.5 Arizona 2
5.9 Nevada

.6 New Jersey
8.0 New York y
.2 Texas K
5.5 NeaxMo 36.4
5 California 4

D.6
1.0
11.1
P.1

5.2
16.1

19.5

D.4
1.3
1.4
5.4
P5.5
P6.6
7.3
2.0

39

.3
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Table 1.A4: Percent of the Population That Is Hispanic

2000 2004 2000 2004
Hispanic Region 1 Hispanic Region 3
West Virginia 0.7 | West Virginia 0.6 North Carolina 47 |Beare 5.9
Maine 0.7 | Vermont 0.9 Delaware 4.8 Kansas 4.1
Vermont 0.9 | Maine 0.9 Oklahoma 5.2 North Carolina §4.1
North Dakota 1.2| North Dakota 11 Georgia 5.3 Oklahoma .4
Mississippi 1.4 | Mississippi 1.5 Nebraska 5|5 Wyoming q.7
South Dakota 1.4{ South Dakota 17 Wyoming 8.4 Georgia 6.7
Kentucky 1.5 | Kentucky 1.9 Massachusetts 8.8 Nebraska 7.0
New Hampshire 1.7 Alabama 2.0 Kansas 1.0 Massachusetts 7.7
Alabama 1.7| New Hampshire 2.1 Hawaii 7|2 Hawaii 19
Ohio 1.9 [ Ohio 2.2 Washington 7.5 Washington 45
Montana 2.0 Montana 2.7 DC 7.9 DC 89
Missouri 2.1 | Missouri 2.6 Idaho 7.9 Idaho 8
Oregon 8.1| Oregon 9.4
Hispanic Region 2 Hispanic Region 4
Tennessee 2.4 Louisiana 2]7 Rhode $.7 Rhode 10.5
South Carolina 2.4 Tennessee 29 Utah .0 Connecticut 10.6
Louisiana 2.4| South Carolina 3.p Connecticut 9.4 Utah 10.6
lowa 2.8 | Minnesota 3.5 lllinois 12.8 lllinois 140
Minnesota 2.9| Michigan 3.6 New Jersey 13.3 New Jersey 15.0
Pennsylvania 3.2 lowa 3.7 New York 151 New York 16.1
Arkansas 3.3| Pennsylvania 38 Florida 16.8 Florida 19.1
Michigan 3.3 | Indiana 4.4 Colorado 17]1 Colorado 1p.2
Indiana 3.5| Wisconsin 4.4 Nevada 19.7 Nevada 32.9
Wisconsin 3.6| Arkansas 4.4 Arizona 25.3 Arizona 2B.1
Alaska 4.1 | Alaska 4.8 Texas 32|0 California 34.9
Maryland 4.3 | Maryland 5.4 California 324 Texas 34.9
Virginia 4.7 |Virginia 5.8 New Mexico 42.1 New Mexico 43|14
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Chapter 2

Deter mining the Source of the Black-White Wage Differential in the Nursing L abor
Market

Introduction

Standard models of wage differences among racdgHat blacks earn less than
whites. Over the past several decades much worké®s done to discover the factors
accountable for the differential between black amite wages. Black wages rose relative to
white wages from the 1940s through the 1980s (Migae05; Smith and Welch, 1989; Blau
and Beller, 1992; Browne and Askew, 2005) with ipatarly large gains in the late 1960s
through the 1970s (Smith and Welch 1989). Thesesgaere not permanent and blacks
have lost ground compared to whites since the 1@86al 2006).

The black-white wage differential is not consistaatoss genders. Since the 1980s
the black-white wage ratio for men has typicallghdetween 60% and 70%. Contrary to
this, the black-white wage ratio for women has bieemmd to be between 85% and 95%
(Blau and Beller 1992). Among the highly educatbd,wage differential is smaller for
both genders.

While empirical studies often find that white wonmesarn more than black women, it
has been posited that in narrowly-defined educadroskill groups working black women
should earn more than their white counterparts (R@@4). Blau and Beller (1992) found
the black-white ratio for women with 10-19 yearsegperience to be greater than 100%.

Possible explanations proposed in the literatuiregily include differences in education
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and experience. Conditional on working, black womemnk more than white women, are
more likely to participate in the labor market thigher their husbands’ wages, and are less
likely to work in the home (Potamites 2007). Cg#eeducated black women are also more
likely to work than their white counterparts (N@@04). Thus, among women, actual
experience per year of potential experience idylikegher for blacks than it is for whites, as
they spend a greater portion of potential expegeygars in the workforce.

The average observed wage of black registered 1(iRdés) is higher than that of
white RNs in the National sample Survey of Regededurses (NSSRN). This result is
diametrically different from what is seen in mostdes of the black-white wage differential
among women. This paper analyzes the wage diffietdrg@tween black and white nurses in
the NSSRN to determine the sources of the diff@ermossible explanations explored
include reverse discrimination, differing endowngnirban work, concentration effects,
and differences in work effort, job setting anduattexperience. It is shown that black
nurses have better endowments than white nursesugmabrt is found for self-selection and
demand-side effects.

The rest of this essay is organized as follows. Sdwnd section contains a
discussion of the nursing labor market. The follgywsection discusses the data. The fourth
section presents the main empirical findings. Tittle $ection presents several robustness

checks. The differential is decomposed in the ssettion and a conclusion ends the essay.
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The Nursing Labor Market

The labor market for nurses is unique in severaiswBlursing is a predominately
female field. In 1977, 1.92% of nurses were matds fiumber rose to 5.4% by 2004.
There are also strict requirements to become a&nuhslike the labor market as a whole, the
labor market for registered nurses is narrowlyroefiin terms of education. All RNs must
complete one of three educational paths and obth@ense from a state agency in order to
be employed. There exists variation in licensingesoes across states; but nurses
nationwide face the same educational choices. Tay(1) earn a nursing diploma, (2)
obtain an associate degree, or (3) obtain a bathelegree. All three options require
education beyond high school. The nursing dipldypaally takes three years to earn and
is completed in a hospital. Associate degree pogrtypically take two years to complete
and require course and clinical work in practicatignt care. The final option, the
bachelor’s degree, on average takes four yearsmplete. Similar to the associate degree,
the bachelor’s degree requires course and climioak, but in both practical and theoretical
patient care. There are also several advancedekegrat nurses may obtain including,
master’s degrees, nurse practitioner degrees, @ctdrate degrees. These are not required
to become a registered nurse, though they arerssfjfar many administrative, teaching and
research positions. Schumacher (1997) finds tlgg$tered nurses with a bachelor’s degree

earn more than those with associate degrees @mais.

! From the 1977 and 2004 National Sample Surveyegiigtered Nurses (NSSRN)
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In the nursing industry, RNs have several choidegask environments. The most
common are hospitals, physician offices, and ngremmes. Each of these settings has
different workloads and different job requirememdls working in hospitals typically face
higher levels of responsibility, greater physicahtghnds, and more shift work than nurses in
other settings (Lehrer et al. 1991). There exigigeanium to hospital work for RNs.
Schumacher and Hirsch (1997) find premiums of 20&28% for hospital work compared
to nursing homes and physicians offices. From 38%006 of the premium is due to
hospitals attracting nurses with higher levelsmdhserved ability, 10% is due to shift work,
and the majority of the rest is due to other warkditions. Further, among nurses with five
years or less experience, those with bachelor dedrave a higher probability of working in
a hospital than those with an associate degree.piidportion of RNs working in hospitals
lies between 40% and 50%. Comparatively, only 4%%oof RNs work in nursing homés.

As in the economy as a whole, there is evidena#ffgfrentials between genders,
races, and skill groups, both in wages and promdtioe in the nursing field. However,
these differentials are not well documented inebenomics literatur@Pudney and Shields
(1999) examine gender and racial promotion discration of nurses in Britain. Men are
found to face shorter time to promotion than wonaem whites a shorter time than non-
whites. The differences in time to promotion becdanger as the grade of nurses increases.
Interestingly, career breaks are found to shottertime to promotion for women while

extending it for men. In another study of job gngdin the British nursing profession,

21977-2004 NSSRN
% See Barbee (1993) for a summary of the sourcesweenlies of racism in U.S. nursing.
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Pudney and Shields (2000) find that Asians andkislaaffer similar disadvantages

compared to whites, but that gender differencesatesignificant.

Data

The primary data for this study come from the 1882004 National Sample Survey
of Registered Nurses (NSSRN) General Public UsssfilThe NSSRN is collected by the
Health Resources and Services Administration (HRS&Yy four years, with exception of
the second survey which occurred three years tieefirst. The data has been collected
since 1977 and provides information on RNs througtiee country. This information
includes but is not limited to standard demograghéciucation, labor force status, incGme
and specialty. The target population of the sutigegll RNs with active licenses. The survey
is administered via postal mail to a probabilityngde of the target population.

The six cross-sections of the NSSRN utilized lveratain a total of 198,915 records.
Only black and white nurses employed in a nursmgjtjpn in the United States during the
survey period without missing observations areuidet! in this study, leaving a sample size
of 112,956. The sample selected for this studyaios observations on 4,206 black nurses
and 108,750 white nurses.

Table 2.1 contains summary statistics for the sanifihe majority of the nurses are
female (95%), white (95%), and live in a metroolistatistical area (82%). Roughly 73%

of the nurses are married and 10% have never baeteth The average age is 42 years and

* Following Schumacher (1997)
®> The NSSRN reports annual earnings including avestishift pay and bonus pay. Hourly wages are
calculated as annual income + (hours*weeks). Tamber will overstate actual hourly pay.
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the average number of years of experience is n@arjyears® About 22% of the sample has
a non-nursing degree; the most common nursing dagi@n associate degree (38%),
followed by a diploma (36%), then a bachelor ded2&86). Approximately 63% of the
RNs work in a hospital. The average annual incan$39,365.

The summary statistics are presented separatebldoks and whites in Table 2.1 as
well. There are striking differences between tdees. Over 70% of white nurses are
married compared to just 58% of black nurses. grbgortions of black nurses who are
divorced or who have never been married both extezg@roportions for whites. On
average, the experience level of blacks exceed®thehites by more than one year. While
both races are most likely to have an associatangidegree, 28% of blacks have a
bachelor nursing degree compared to 26% of whakesks hold fewer diplomas than
whites. Blacks are also more likely to have a narsimg degree, live in an MSA, and work
in a hospital. Blacks work more hours on average thhites, but a similar number of
weeks. A larger proportion of blacks report futhe work, 83% compared to 66% for
whites. Both races are distributed similarly acnasssing positions, though blacks are less
likely to be general or staff nurses. White nuraesfairly well dispersed across the country,
while nearly 75% of black nurses are confined tar feegions with 30% in the South
Atlantic region alone. Lastly, the average blacksewearns $46,230 compared to $39,037

earned by white nurses.

® Experience is constructed to be equal to the nsigsge minus schooling minus five (Schumacher 1997).
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Empirical M odel and Baseline Results

There are many approaches taken in estimating Iswtul examine the differences

in wages among groups of people. Common modelisdac
e models of search behavior (Arcidiacono, 2001; Bld&99; Flabbi, 2006),
e reduced form models including median regressiohr(don et al., 2000; Neal, 2004;

Vigdor, 2005),

e pooled and group-specific regression (Black e2@b4), and
e ordinary least squares (OLS) wage regressions (Saf79; Blau and Beller, 1992;

Browne and Askew, 2005 among others).

The latter three often incorporate a decomposbiotiie main effects in their analysis
(Black et al. 2004, Card and Krueger 1992, Hecketaad. 2000, Bayard et al. 1999, Bound
and Dresser 1999, Smith and Welch 1989, Black. €0416).

The most common model is a reduced form standag# wguation estimated by
regressing the natural logarithm of wages on afsexplanatory variables. The explanatory
variables typically include a measure of educatiang, hours of work, and experience.
Other variables that have been included are rg@doowne and Askew, 2005; Smith and
Welch, 1989; Blau and Beller, 1992; Smith, 1979 QY scores as a measure of
productivity (Neal and Johnson, 1996), proportiohminorities within specific
occupations, industries, establishments and jdb (&ayard et al., 1999), indicators for
part-time work and urban residence (Blau and Bell892; Smith, 1979), occupation,

marital status, and for women the number of childiiglau and Beller, 1992).
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The estimation technique used here will utilizeduced form standard wage

equation. The log-wage equation is assumed to be

w; = o+ X;p + g (1)
where w is the natural logarithm of the individual's eangs, X is a vector of human capital
and other observable variables, an@ a normally distributed error term.

Table 2.2 presents the results from the OLS esomaf equation (1). The signs
and magnitudes of the coefficients on the standapdanatory variables are consistent with
the nursing literature, with the exception of ratiee results imply that black nurses earn
wages that are on average 10.2% higher than whises. This result is diametrically
different from most studies of wage differencesitifer, blacks earn more than whites in all

survey years and all Census regions.

Robustness Checks

In this section, several explanations for the ol=gmwage difference between black
and white nurses are explored. First, blacks mag Inaore actual experience per year of
potential experience than whites. A second expiamas that blacks may have less distaste
for less attractive positions than whites. Thirdcks may also be more willing to do shift
work than whites. A fourth explanation is that Idawrses may be more heavily
concentrated in positions that pay higher wage#itiApossibility involves black

concentration effects. Black-white wage inequastpositively associated with the

7 See Table 2.A1.
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proportion of the labor market that is black. Ihetwords, in areas where blacks make up a
higher proportion of the population, the differemcevages between blacks and whites is

greater.

Experience

The common measure of experience, Experience= Xgars of School — 5, does
not account for periods of time when an individonaly be out of the labor force or
unemployed. The standard measure calculates am bpped on the potential experience a
nurse could have. As a predominantly female ocampatursing is likely to incur periods
where nurses leave the labor force for work inttbhme. The likelihood of leaving the labor
force differs between blacks and whites. Conditi@maworking, black women work more
than white women, married blacks have higher ldbiae participation rates than married
whites (Potamites, 2007) and college educated hiarken are more likely to work than
their white counterparts (Neal, 2004). The undegyacceptance of working mothers in
black culture is greater than in white culture. N&ad white mothers are more likely to work
in the home (Neal, 2004). Thus it is likely thatuml experience per year of potential
experience is higher for blacks than it is for whitis they spend a greater portion of
potential experience years in the workforce. 1§ tBitrue, blacks would earn wages equal to
whites at the beginning of their career, then blaekies would rise above white wages as

the level of potential experience increases (BladiBeller 1992).
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A simple method to examine this hypothesis is tklat the wage-experience
profiles of black and white nurses. Nurses arendfi@urly employees; thus, annual wages
may be higher for blacks simply because they wookeninours on average. An hourly wage
variable is constructed as Hourly Wage= Annual mea- (Hours*Weeks). The wage-
experience profiles are examined in order to datexnfi black hourly wages rise more with
observed experience.

Figures 2.1 and 2.2 show the wage-experience psdfir the RNs. If the hypothesis
is true, then blacks should earn wages equal ttew/lat the beginning of their career, with
black wages rising above white wages as the leebi@ntial experience increases. The
profile for annual income is shown in Figure 2.1adk wages are higher than white wages
at all experience levels. The difference in the @gaig practically constant from 6 years of
experience to 50 years of experience. Figure 2®%/slthe income-experience profile using
hourly wages. Black wages are higher than whiteesag to 46 years of experience. Over
the first 25, years black wages are only slightfjhbr than white wages. Between 26 years
and 45 years, black wages increase slightly whiléenmvages remain constant. While this is
weakly supportive of the hypothesis, one must tizae hourly wages are a noisy measure.
Neither figure definitively demonstrates a pattiérat would support the hypothesis. Actual
experience per year is not higher for blacks.

Alternatively, given that black wages are consiyemgher than white wages, the
pattern is representative of a selection effects ®reasonable if high-ability blacks have

fewer options than high-ability whites and selfesglinto the nursing profession.
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Distaste

Some nursing positions may be less attractive otlaers. If so, those positions
would pay a premium to nurses who work in thenbldtks have less distaste for these
positions than whites, they would be more likelytosn the compensating differential. A
straightforward test of this hypothesis is to exsarthe coefficients for each nursing
position from equation (B Positions that pay more should be associatedanitnger
proportion of black nurses.

Results are presented in Table 2.3. Under thistigsis, it is assumed that the
black-white wage differential reflects a compensgtifferential for unseen variables as
some positions pay more holding all other variablmsstant. The unseen variables could
include ability or additional training not accouditer alongside more traditional negative
job qualities that make a position unattractives kxpected that positions that pay relatively
more would be associated with larger proportionslaék nurses if the hypothesis were
true. The results in Table 2.3 do not supporthlggothesis. There is no distinct association
between positions that pay relatively more andptiegortion of the nurses that are black.
This result also rejects any hypothesis statingtti@higher wage received by black nurses

is due to their predominance in higher-paying pmss.

8 Nursing position is statistically significant intdemining RN wages. Of the 12 position dummiesudel in
the original estimation of equation (1), 8 are gigant at the 1% level.
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Shift Work

Similarly blacks may be more willing than whitesdo shift work, working nights
and weekends. These shifts pay a premium. The NSfRs not contain a shift work
variable but it is possible to examine this hypstieA test of this hypothesis would be to
observe the wage differential for nurses who warkaspitals and nursing homes, where
shift work is likely, and for nurses who work irhet settings. If a differential exists in
settings where shift work is less likely, then twerall differential is not likely to be driven
by blacks being more willing to perform shift wowkiternatively, positions such as
instructor and research are not likely to requimét-svork, whereas positions such as
staff/general nursing are. If a differential existpositions where shift work is uncommon,
then the overall differential is not likely to bawen by blacks being more willing to
perform shift work

The results for the hypothesis that blacks are mditiag to perform shift work are
presented in Tables 2.4 and 2.5. Table 2.4 preseatresults by work setting. If the
hypothesis is true, then a differential should exst inOther Settings where shift work is
not likely. The results show that the differen{@defficient on the variable black) is far
larger forOther Settings thanNursing Home, and nearly equal fddospital andOther
Settings. Table 2.5 presents the results by nursing pasiflodifferential should not exist in

positions where shift work is not likely if the hyghesis is true. Table 2.5 shows that there

° One must note that nursing positions and workrgggtdiffer in ways other than shift work. Some rbay
more physically demanding, require more hazardaw& vhave greater responsibilities, etc. than ather
Given the data available, it is not possible totamrfor these.
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exists a differential even in positions that arelikely to involve shift work. The results in
Table 2.4 and Table 2.5 do not show support fohifmothesis. A further implication of
these results is that the differential exists ewéhin areas of healthcare, specifically

hospitals, that are commonly not for profit.

Distribution

It is possible that the overall differential is\d¥n by the distribution of black nurses
across nursing positions. Some positions pay ii@e others. If blacks are heavily
concentrated in high-paying positions, then oneldvsae the differential when examining
the whole sample. However, if there is a differanii individual nursing positions, then
something else has to be driving the differentralsim) as it drives the differential in each
position. If there is a differential within nursipgsitions, then a distribution effect is not
supported.

Table 2.5 provides results for this hypothesissenting the coefficients for the
black dummy variable across positions. Of the 113ing positions, the coefficient is
significantly different from zero at the 5% levelfive positions and significantly different
from zero at the 10% level in three. The differaitioes not arise from a distribution effect.
This rejection is also supported by the resulfBable 2.3 as there is no distinct association

between positions that pay relatively more andptfogortion of the nurses that are bldgk.

'“The rejection is further supported by the decomposition results presented below.
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Concentration

Past research has shown that greater black papukite relative to white
population size is associated with higher whitengays and lower black earnings (Cohen
1998, Beggs et al. 1997, Burr et al. 1991). Blatktevwage inequality is positively
associated with the proportion of the labor matkat is black. The effect is larger for
women than men (Beggs et al 1997, Cassier 1996\t @ral Parcel 1990). In the context
of the nursing labor market, the differential slibbé smaller or favor whites in areas where
there is a larger proportion of blacks. Two methark used to test this hypothesis. First,
the percent of the population that is black byestatnd its interaction with the black
dummy variable are included in the estimation afa@mn (1). The coefficient on the
interaction term should be negative if the hypothessupported, indicating that blacks in
states with a higher proportion of blacks earn taas whites in those states. Second,
equation (1) is estimated separately by regiothdfhypothesis is supported, the coefficient
on black will be smallest in regions with the lasgproportion of black nurses.

Results for the hypothesis that black concentratitects may drive the observed
wage differential are presented in Tables 2.6 aid Zable 2.6 presents the results from the
first test of the hypothesis, including the peroafithe population that is black and its
interaction with the black dummy in the estimatafrequation (1)*? The coefficient on the

interaction term should be negative if the hypothessupported, indicating that blacks in

1 For 1984-1996 the proportion of the populatiort tadlack by state is calculated using the mon@uyremt
Population Survey. For 2000 and 2004 the datatesroed from the American Community Survey.
2 The percentage of the population that is blaccided so 35%=0.35.
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states with a higher proportion of blacks earn thas whites in those states. The
coefficients on the interaction are -0.154 and4®.fbr annual income and hourly income
respectively. Both are significantly different frazaro at the 5% level. While this result
supports the hypothesis, the small magnitude ofdleficients indicates that concentration
effects alone are not enough to account for thgeldifferential.

The second test of the concentration hypothegiseisented in Table 2.7 where
equation (1) is estimated separately by region. iMptop to bottom, the regions are
presented in order from lowest black concentratiogreatest. It is expected that the
coefficient on black will be smallest in regionghvihe largest proportion of black nurses.
The results show a mixed and possibly increasmgitin the coefficient on black moving
from regions with a small proportion of blacks égions with a large proportion of blacks
for both hourly and annual wages. This is notekigected trend. The result indicates that
the differential may be increasing as the blackpprton of the population increases.

The result lends to an alternative explanationemand theory. Figures 2.3 and 2.4
show the regions in order of the percent of theufain that is black plotted against the
coefficient on black in each region. There is awangl trend in the coefficient as the regions
increase in black concentration. Patients may ptefeeceive treatment from nurses with a
similar ethnic background thereby increasing thmated for black nurses in these regiohs.

The increased demand increases the wages of ldadkihus the wage differential.

' Racial concordance leads to greater levels of satisfaction and utilization among patients (Gray and
Stoddard, 1997; Laveist and Nuru-Jeter, 2002; Laveist et al, 2003; Saha et al, 1999).
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Attraction

It is possible that nursing, as an occupation,lJdasr odds of discrimination than
other occupations. In areas where discriminatianase frequent, nursing may attract
blacks with relatively more ability. If relativelyigh ability blacks are attracted into nursing
due to lower discrimination odds, the black-whitege differential would be larger in
regions where there is greater discrimination inegal. To test this, the differential is
compared across regions. Regions with larger ptmperof blacks are assumed to be
regions with higher odds of discrimination. This@sption is based on the fact that greater
black population size relative to white populat®zre is associated with higher white
earnings and lower black earnings (Cohen, 1998¢g8eg al., 1997; Burr et al., 1991).
Black-white wage inequality is positively assocthteth the proportion of the population
that is black.

Table 2.7 shows an increasing trend in the coefiicon black moving from regions
with a small proportion of blacks to regions witkaege proportion of blacks for both hourly
and annual wages. The result indicates that ffereintial increases as the black proportion

of the population increases. Attraction into nogsexplains part of the differential.

Decomposition
The earnings differential is decomposed into Geenponents following Blinder
(1973). The five components provide informatiortloa total differential, the portion due to

differing endowments or means, the portion duefferthg coefficients, an unexplained
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portion, and a portion that is taken to be dueigorimination'* The decomposition is
performed via a standard technique (Blinder 1978y Bnd Beller 1992). To generate the
decomposition, equation (1) is estimated separ&telgigh-wage earners and low-wage
earners?

wi = ot + XHBH + ¢l (2)

wh = o + XL + €k (3)

The H superscript denotes high-wage earnerstent superscript low-wage

earners. Using equations (2) and (3), computatidheoportions of the differential
explained by the shift component and the regressistraight forward as seen in equations

(4) and (5) respectively.

o - @
B - gt ®)

The difference in the intercept terms, equationi@a reflection of the portion of the
differential that is unexplained. The explainedtjpor of the differential, equation (5), arises
from both differences in coefficients and averalgaracteristics. Thus following Blinder

(1973), equation (5) can be further broken down.

Xi'g" —Xiph = X — XP) + X (BT - BY) (6)

14 Referring to a portion of the differential as tpitue to discrimination may be misleading as other
unaccounted for factors may make up a part ofuhexplained differential portion.
15 Blacks are the high wage earners.
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The first term on the right hand side is the adagetin average characteristics possessed by
the high-wage earners evaluated by their wage equatBlinder refers to this as the
“portion attributable to the endowments.” The setterm is the difference between how
the high-wage equation would value the charactesistf the low-wage group and how the
low wage equation actually values them. Blindeergto the second term as the “portion
attributable to the coefficients.” The portion dttable to the coefficients would be zero if
the market evaluated an identical bundle of tragpsally for the two groups. If the term is
non-zero, it is often interpreted as discriminationsum, there are five measures that are of
importance:

R= Raw Differential= E+C+U ={' + X" — (af + X['BY)

E=Portion Attributable to Differing Endowments3¥ (XH — X1

C= Portion Attributable to Differing CoefficientsXs (" — L)

U= Unexplained Portion of the Differentiala — af

D=Portion of the Differential Attributable to Disarination = C+U

Equations (2) and (3) are estimated via OLS andebelts from these equations are
used to calculate the five components of the difféal discussed above. The explanatory
variables included in the regressions are expegiand its square; dummy variables for

gender, marital status (2), nursing educationr(@j-nursing education (3), full time work,

'8 Blinder shows that one can equivalently evaluagedifference by using the low-wage earner equalibe
choice to use the high-wage equation allows each tie have an economic explanation.
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more than one position in nursing, MSA residenospital work, other household income
(7), nursing position (12), and region (8); ancbastant term. Estimates are calculated by
decade for all nurses, full time nurses, part tmeses, nurses employed in hospitals, and
nurses employed outside of a hospital. In totake®fdessions are estimated using equations
(2) and (3)*" For black nurses, three decade regressions aamed for the five nurse
groupings (all nurses, full time, part time, hoapé@nd non-hospital) and the process is the
same for white nurses.

The decomposition results are presented in $&hithrough 2.10. Blacks are the
high-wage earners; thus, positive values in th@hposition results favor blacks and
negative values favor whites. Table 2.8 presemsdhbults for the full sample of nurses. For
annual income, the portion of the differential tisatinexplained along with the differing
coefficients (D) favors blacks, as does the portioa to differing endowments (Ef.The
amount of the differential due to differing coeiints alone (C) favors whites. While blacks
have better endowments, whites receive betternetorthe endowments. If whites were
given the same endowments as blacks, then theydvbeuéxpected to earn more than
blacks. However, for hourly income, the portioreda differing endowments (E) favors

whites.

" These results are available from the author upqoest.

'® This is the proportion that Blinder refers to as “the proportion due to discrimination”. This may be
misleading as many factors other than discrimimatiay make up part of this unexplained differential
portion.
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Conclusion

The average observed wage of black RNs is higlaar tiat of white RNs in the
NSSRN. This essay analyzed the wage different@iyéen black and white nurses, in the
NSSRN to determine the sources of the differenHaleral possible explanations were
examined in this essay, including differing endowitsediffering returns to endowments,
concentration effects, distribution effects, diffieces in distaste for positions, shift work,
and actual experience.

While the source of the differential could not leenpletely fleshed out, several
interesting findings were made. Black nurses withad endowments to whites are
discriminated against. A decomposition of the défeial showed that black nurses have on
average better endowments than white nurses wéatdslto higher wages. Why this is so is
the subject of future research.

There was a substantial portion of the differerthiat could not be explained by the
decomposition. This is typically attributed to disazination; in this case reverse
discrimination favoring black RNs. Examination bétincome-experience profile provided
support for black nurses having more actual expegeer year of potential experience.
These profiles also show a selection bias; black B&tn more than white RNs at all levels
of experience. There was no support for blacksrtplass distaste for unattractive positions
than whites, or being more willing to take on shutirk. Distribution effects were not

supported by the results.
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Black concentration effects were found to suppadrgiterature on the general
population. However, the small magnitude of thecemtration effect was not substantial
enough to account for the large black-white diffetied. Support for a demand side
explanation and an attraction explanation were shapotentially upward trend in the
differential was seen across regions as they isexka black concentration. Further,
investigation of the demand side hypothesis, ditna@and possible self-selection utilizing

information on tastes and preferences would beflugale
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Nurses in the NSSRN provide support for black wom@ming more than their
white counterparts. This finding, though not eryinenexpected, is contrary to results from
the Current Population Survey (CPS). Table 2.AZ@nés a comparison of NSSRN and
CPS summary statistics. This discrepancy hasewr besolved in the literature, thus
justification for use of the NSSRN instead of tHeéSCis discussed. Schumacher and Hirsch
(1997) note that in the CPS black nurses earn E8%than white nurses; Schumacher
(1997) finds blacks to earn 12.5% less than whitékse CPS but 6.5% more in the NSSRN.
Nonetheless, it is noted that regression coeffisiane similar for the two surveys when
weighted least squares is used in conjunction thighprovided sample weights in the
NSSRN® The difference between the two surveys was ateibto potential response bias
in the NSSRN from (low-wage) blacks not respondmthe survey. It is equally likely that
the CPS oversamples low-wage blacks or classitieses incorrectly.

The NSSRN provides sample weights to correct far®ampling and under-
sampling of different demographic groups within Big population. Other factors not
considered in past research may be of importanegptaining the difference between the
wage differentials from each survey. First, the ©@W&-samples both blacks and low-wage
individuals by design. Second, the CPS excludeslmesof the Armed Forces while the
NSSRN does not. RNs in the Armed Forces are msddon their rank and years of

service according to regulations. It is not uncomrfuy military nurses to earn more than

'® Table 2.A3 demonstrates this finding.
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their civilian counterpart? Inclusion of these RNs in the sample should leddwer
differentials between blacks and whites under #seiaption that discrimination on the
basis of race in the military is low and the fdwttblacks are over represented in the
military. Third, blacks in the NSSRN on averagedaigher levels of nursing education
than whites. Further, the NSSRN differentiates leetwnursing and non-nursing education.
The CPS cannot differentiate between nursing amdmwsing degrees. Indeed, in the CPS,
diploma nurses can only be identified as individuaho report being an RN with no post
secondary education. Fourth, the Outgoing Rotdias (ORG) of the CPS include a
measure of hourly wages excluding overtime andratba-hourly compensation. The
NSSRN includes a measure of gross annual incontevthad include overtime, bonuses
and other monetary compensation. In the NSSRNpanyhwage must be derived from this
measure of annual income. The CPS and NSSRN heagg measures include different
income components. Hourly income in the NSSRN & Ifigher than in the CPS for all
nurses and 26% higher for blacks. Interestinglygmannual income is calculated from the
CPS data black nurses on average earn 4% morevthisnnurses despite the exclusion of
overtime pay and other non-hourly compensation.

The NSSRN only samples RNs who have an activedeehhe CPS samples the
general population; RNs are determined by an idd&f's response to occupation questions.
There is a large literature on reporting errotia CPS (see for example Bound and Krueger

1991, Bollinger 1998 and Roemer 2000). It is prddabat many licensed practical nurses

20 From discussion with retired Lieutenant Coloneii@ane Grumbeck of the U.S. Army Nurse Corps arpri
RN and current nurse practitioner with the Depaninoé Veteran’s Affairs.
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are incorrectly classified as registered nursesesihe two occupations are closely related.
In the CPS the estimated number of licensed peatierses is consistently smaller than the
number of active licenses (HRSA Report 2004). Fartitthe CPS nurses do not necessarily
have a current license and the CPS will, in mdsttons, classify administrative,
consulting, supervisory and research nurses andag@lursing instructors in occupations
other than nursing even though they are licensgdtered nurses.

The NSSRN and CPS samples are intrinsically differgsing the CPS as a
standard for the NSSRN is not reliable. The twoamshould not be expected to provide
identical results. It is the belief of this authbat the NSSRN is a more accurate
representation of the registered nurse populatidha United States, hence its use in this

study.
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Table2.1: Summary Statistics of the 1984-2004 NSSRN Sample

All RNs White Black All RNs White Black
Race 95.44% 4.56% Nursing Position
Annua Income $39,365 $39,037 $46,230 Administrative 5.80% 5.78% 6.29%
Hourly Income* $23.38 $23.27 $25.59 Consultant 1.11% 1.13% 0.70%
Female 95.41% 95.37% 96.13% Supervisor 4.76% 4.71% 5.79%
Married 72.96% 73.68% 57.86% Instructor 3.59% 3.57% 4.10%
Divorced 17.24% 16.83% 25.85% Head Nurse 5.86% 5.76% 7.92%
Single 9.80% 9.49% 16.29% Staff/General 63.36% 63.52% 60.16%
Age 42 41 43 Practioner/Midwife 2.24% 2.26% 1.76%
Experience 21.60 21.53 23.07 Clinical Specialist 1.67% 1.69% 1.36%
Hospital 63.50% 63.37% 66.38% Clinician 1.29% 1.29% 1.42%
Hours 35.78 35.60 39.53 Nurse Anesthesiol ogist 1.08% 1.09% 0.88%
Weeks 49.61 49.62 49.38 Research 0.51% 0.52% 0.22%
Full Time 66.74% 65.99% 82.58% Private Duty 0.81% 0.80% 1.06%
MSA 82.12% 81.67% 91.55% Other 7.92% 7.90% 8.34%
Education Region
Diploma 35.83% 36.34% 25.08% New England 7.44% 7.68% 2.37%
Associate 37.90% 37.47% 46.91% Middle Atlantic 17.02% 16.80% 21.76%
Bachelor 26.05% 25.96% 27.77% South Atlantic 17.34% 16.76% 29.50%
Graduate 0.22% 0.22% 0.24% East So Central 5.89% 5.74% 8.95%
Non-Nursing Degree 21.53% 21.19% 28.73% West So Central 8.14% 7.97% 11.65%
East No Central 18.27% 18.56% 12.26%
West No Central 8.73% 9.00% 3.10%
Mountain 5.32% 5.50% 1.41%
Pacific 11.86% 11.99% 8.99%

n=112,956
n White=108,750
n Black=4,206

Sampling weights used in al calculations.
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Table 2.2: Baseline Wage Regression Coefficients

Variable Cosfficient Standard Error
Intercept 10.226 * (0.020)
Black 0102 * (0.006)
Experience 0014 * (0.001)
Experience™2 -0.028 * (0.002)
Female -0.079 * (0.006)
Married -0.213 * (0.006)
Divorced -0.010 (0.006)
Full Time 0580 * (0.004)
MSA 0084 * (0.004)
Hospital 0199 * (0.004)
Nursing Education *

Diploma -0.004 (0.004)
Bachelor 0.010 * (0.004)
Graduate 0.088 * (0.029)
Non-Nursing Education *

Associate -0.013 (0.008)
Bachelor -0.033 * (0.008)
Graduate -0.044 (0.025)
n 112,956

R-Squared 0.464

*Indicates significance at the 5% level or better.

Other variables included in the equation: dummies for region (8), other
household income (6), nursing position (12), more than one nursing job

and, year (5).

Sampling weights used in all calculations.
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Table 2.3;: Examination of a Distaste Effect

Annual Hourly Annual Hourly

Nursing Position Income Wage Coefficient Coefficient % Black
Head Nurse $47,983 $23.74 0.056 * 0.038 * 6.16%
Private Duty $26,155 $21.55 -0.220 * 0.004 5.96%
Supervisor $41,904 $23.20 0.061 * 0.053 * 5.55%
Instructor $39,115 $25.76 -0.006 0.130 * 5.20%
Nurse Clinician $40,527 $23.22 0.000 -0.003 5.02%
Administrative $55,944 $26.98 0.211 * 0.151 * 4.94%
Staff/General $35,617 $22.43 -0.082 * -0.041 * 4.79%
Clinical Specialist $45,012 $25.19 0.060 * 0.045 * 4.32%
Nurse Anesthesiologist $85,322 $44.20 0.525 * 0.488 * 3.70%
Nurse Practioner/Midwife ~ $51,435 $29.31 0.204 * 0.179 * 3.70%
Consultant $42,221 $32.13 -0.005 0.122 * 3.58%
Research $42,834 $24.48 -0.025 0.009 2.89%
Other $42,178 $24.58 - - 8.34%
n 112,956 112,956

R-Squared 0.429 0.346

Sampling weights used in estimation.

*Indicates significance at the 5% level or better.

Other variablesincluded in the estimation: experience, experience”2, dummies for marital status (2), nursing
education (3), non-nursing education (3), other household income (7), region (8),and year (5); and indicators
for black, female, fulltime work, MSA residence, hospital employment, and holding more than one nursing

position; and a constant.
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Table 2.4: Examination of a Shift-Work Effect by Work Setting

Annual Income

Hospital Nursing Home Other Settings
Intercept 10.391 (0.022) * 10.184 (0.076) * 10.309 (0.047) *
Black 0.082 (0.006) * 0.142 (0.025) * 0.134 (0.015) *
Experience 0.011 (0.001) * 0.014 (0.002) * 0.016 (0.002) *
Experience®2 -0.020 (0.002) * -0.030 (0.004) * -0.034 (0.005) *
Female -0.074 (0.006) * -0.013 (0.034) -0.131 (0.016) *
Married -0.197 (0.005) * -0.188 (0.023) * -0.261 (0.018) *
Divorced -0.024 (0.005) * 0.004 (0.024) -0.002 (0.020)
Diploma 0.005 (0.004) -0.012 (0.013) -0.012 (0.010)
Bachelor 0.013 (0.005) * -0.017 (0.018) 0.015 (0.009)
Graduate 0.093 (0.032) * -0.061 (0.087) 0.080 (0.050)
Full Time 0529 (0.005) * 0584 (0.014) * 0.686 (0.010) *
MSA 0.089 (0.004) * 0.087 (0.013) * 0.070 (0.009) *
n 72263 8141 32552
R-Squared 0.485 0.535 0.4263

Hourly Wages

Hospital Nursing Home Other Settings
Intercept 3.362 (0.020) * 3.195 (0.068) * 3.347 (0.040) *
Black 0.071 (0.006) * 0.124 (0.023) * 0.127 (0.015) *
Experience 0.005 (0.001) * -0.001 (0.002) 0.004 (0.002) *
Experience®2 -0.005 (0.002) * 0.004 (0.004) -0.003 (0.004)
Female -0.055 (0.006) * -0.038 (0.028) -0.094 (0.014) *
Married -0.148 (0.005) * -0.117 (0.022) * -0.175 (0.017) *
Divorced -0.015 (0.005) * 0.029 (0.024) -0.002 (0.020)
Diploma 0.022 (0.003) * 0.012 (0.011) -0.005 (0.008)
Bachelor 0.037 (0.004) * 0.017 (0.014) 0.052 (0.008) *
Graduate 0.071 (0.038) * -0.006 (0.096) 0.083 (0.042) *
Full Time -0.129 (0.004) * -0.098 (0.011) * -0.053 (0.007) *
MSA 0.094 (0.004) * 0.080 (0.011) * 0.066 (0.007) *
n 72263 8141 32552
R-Squared 0.282 0.212 0.212

Sampling weights used in estimation.

* Indicates significance at the 5% level or better.

Other variablesincluded in the estimation: experience, experience’2, dummies for marital
status (2), nursing education (3), non-nursing education (3), other household income (7),
region (8),and year (5); and indicators for black, female, fulltime work, MSA residence,
hospital employment, and holding more than one nursing position; and a constant.
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Table 2.5: Examination of a Shift-Work Effect and Distribution Effect by Nursing Position

Annual Income Hourly Wage
Coefficient Coefficient Shift-Work
Nursing Position on Black n R-squared | onBlack n R-squared Likely?
Research 0.207 + 517 0.501 0.098 517 0.278 No
Consultant 0.038 1,208  0.462 -0.011 1,208 0.161 No
Nurse Anesthesiol ogist 0071+ 1435 0.514 0.133* 1435 0431 No
Instructor 0.120 * 4,216 0.429 0079 * 4,216 0.174 No
Nurse Clinician -0.007 1,308 0.545 0.062 1,308 0.264 No
Administrative 0.090* 6,735  0.438 0.064 6,735  0.337 No
Clinical Specialist 0.066 + 1,871 0507 0.076 * 1,871 0.2653 No
Head Nurse 0.046 * 6,385 0530 0.046 * 6,385  0.309 No
Other 0.100* 8,056  0.431 0.104* 8,056  0.178 No
Supervisor 0.040 5,435 0.525 0.050 + 5,435 0.297 Yes
Private Duty 0.017 785 0.407 0.048 785 0.098 Yes
Staff/General Nurse 0122 * 72526 0413 0.103 * 72,526 0.2167 Yes
Nurse Practitioner/Midwife 0.024 2,479 0.399 0.021 2,479  0.2061 Yes

Sampling weights used in estimation.

*ndicates significance at the 5% level or better.

+ Indicates significance at the 10% level or better.

Other variables included in the estimation: experience, experience2, dummies for marital status (2), nursing education (3),
non-nursing education (3), other household income (7), region (8),and year (5); and indicators for black, female, fulltime
work, MSA residence, hospital employment, and holding more than one nursing position; and a constant.

80




Table 2.6: Black Concentration Effects

Annual Hourly
Intercept 10.210 (0.020) * 0.323 (0.017) *
Black 0.123 (0.010) * 0.109 (0.011) *
Percent Black 0.247 (0.022) * 0.283 (0.000) *
Black*Percent Black  -0.154  (0.040) * -0.147  (0.040) *
Experience 0.014 (0.001) * 0.005 (0.069) *
Experience’2 -0.028  (0.002) * -0.005 (0.002) *
Female -0.080  (0.006) * -0.061  (0.006) *
Married -0.212  (0.006) * -0.153  (0.005) *
Divorced -0.010  (0.006) -0.006  (0.006)
Diploma -0.004  (0.004) 0.012 (0.003) *
Bachelor 0.010 (0.004) * 0.041 (0.003) *
Graduate 0.089 (0.029) * 0.081 (0.027) *
Full Time 0.580 (0.004) * -0.105  (0.003) *
MSA 0.083 (0.004) * 0.083 (0.003) *
Hospital 0.199 (0.004) * 0.156 (0.003) *
n 112956 112956
R-Squared 0.464 0.252
Sampling Weights used in estimation
Standard errors are in parentheses.
Other variables included the equations were dummies for region (8), nursing position (12)
and year (5).
Table2.7: Wage Regression--By Region
Annual Income Hourly Wage
Coefficient Standard R- Coefficient Standard R-
on Black Error  Squared on Black Error  Sqguared| n

Mountain 0.022 (0.030) 0.505 0.002 (0.032) 0.234 (14,455
New England 0.140* (0.035) 0.437 0.082* (0.028) 0.242 (11,234
West North Central 0.053* (0.025) 0.444 0.048* (0.027) 0.231 (15912
Pacific 0.089* (0.021) 0.449 0.074* (0.029) 0.235 (11,396
East South Central 0.086* (0.014) 0413 0.074* (0.018) 0.209 | 8,244
East North Central 0.076* (0.019) 0.466 0.080* (0.019) 0.208 (13,149
West South Central 0.087* (0.019) 0471 0.084* (0.015) 0.271 | 8,690
Middle Atlantic 0.183* (0.015) 0474 0.145* (0.015) 0.248 (10,515
South Atlantic 0.070* (0.010) 0.487 0.081* (0.010) 0.252 (19,361

Standard errorsin parentheses. *Indicates significance at the 5% level or better.
Other variables included in the estimation: experience, experience2, dummies for marital status (2), nursing
education (3), non-nursing education (3), other household income (7), region (8),and year (5); and indicators
for black, female, fulltime work, M SA residence, hospital employment, and holding more than one nursing

position; and a constant.
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Table 2.8: Decomposition Results

Annual Income

1980s 1990s 2000s
Raw Differential R 0246 0229 0.190
Amount Dueto Differing Endowments E 0.093 0.070 0.053
Amount Dueto Differing Coefficients C -0.363 -0.238 -0.304
Unexplained Portion of Differential U 0516 0397 0441
Portion Due to Discrimination D 0153 0.159 0.138

Hourly Wage

1980s 1990s 2000s
Raw Differential R 0.09% 0113 0.066
Amount Dueto Differing Endowments E -0.018 -0.005 -0.036
Amount Dueto Differing Coefficients C -0.083 0.080 -0.061
Unexplained Portion of Differential U 0198 0.038 0.163
Portion Due to Discrimination D 0114 0118 0.102

D=C+U, R=E+C+U

Note: a positive value indicates an advantage for blacks and a negative value an
advantage for whites. Values may not sum exactly due to rounding.
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Table2.A1: Income By Region And Y ear

Annual Income

Hourly Income

All RNs White Black All RNs White Black
Region Region
New England $39,987 $39,864 $48,235 New England $25.03 $25.00 $26.87
Middle Atlantic $39,926 $39,247 $50,657 Middle Atlantic $24.74 $24.52 $28.35
South Atlantic $40,304 $39,889 $44,976 South Atlantic $23.15 $22.91 $25.85
East So Central $38,692 $38,489 $41,415 East So Centrd $21.64 $21.52 $23.19
West So Central $41,479 $41,198 $45,100 West So Central $22.88 $22.79 $24.03
East No Central $37,195 $36,971 $44,547 East No Central $22.40 $22.34 $24.28
West No Central $35,938 $35,856 $40,673 West No Central $21.70 $21.68 $22.33
Mountain $38,090 $38,043 $41,821 Mountain $22.54 $22.56 $21.59
Pacific $44,804 $44,518 $52,554 Pacific $27.74 $27.61 $31.29
Y ear Y ear
1984 $32,861 $32,560 $39,098 1984 $19.59 $19.50 $21.47
1988 $35,113 $34,823 $41,839 1988 $20.38 $20.29 $22.41
1992 $39,808 $39,449 $47,432 1992 $23.30 $23.18 $25.88
1996 $40,510 $40,205 $47,065 1996 $24.89 $24.74 $28.05
2000 $41,109 $40,768 $47,014 2000 $25.09 $24.93 $27.90
2004 $45,446 $45,115 $51,672 2004 $26.79 $26.74 $27.78
n=112,956
n White=108,750
n Black=4,206

Sampling weights used in all calculations.




Table 2.A2: Comparison of Summary Statistics for the NSSRN and CPS

NSSRN CPS
AllRNs  White Black AllRNs  White Black

Race 95.44% 4.56% Race 92.06% 7.94%
Annual Income $39,365 $39,037 $46,230 Annual Income** $33,159 $33,074 $34,386
Hourly Income* $23.38  $23.27  $25.59 Hourly Income $19.75  $19.85  $18.49
Female 95.41%  95.37%  96.13% Female 94.39%%  94.41%  94.25%
Married 72.96% 73.68%  57.86% Married 67.49%  69.13%  48.53%
Divorced 17.24% 16.83%  25.85% Divorced 18.09%  17.06%  30.10%
Single 9.80% 9.49% 16.29% Single 14.41% 13.81% 21.38%
Diploma 35.83% 36.34%  25.08% H.S. Graduate 4.81% 4.43% 9.20%
Associate 37.90% 37.47%  46.91% Some College 49.26%  49.72%  43.88%
Bachelor 26.05% 25.96% 27.77% Bachelor 38.45% 38.23% 41.07%
Graduate 0.22% 0.22% 0.24% Graduate 7.48% 7.62% 5.85%
Non-Nursing Degree  21.53%  21.19%  28.73%
Age 42 41 43 Age 40 40 41
Experience 21.60 21.53 23.07 Experience 20.02 20.00 20.36
MSA 82.12% 81.67%  91.55% MSA 80.99%  80.08%  91.57%
Hospital 63.50% 63.37%  66.38% Hospital 71.97%  72.12%  70.25%
Hours 49.61 49.62 49.38 Hours 34.54 34.22 38.29
Weeks 0.67 0.66 0.83
Full Time Full Time 66.65%  65.21%  83.39%
Region Region

New England 7.44% 7.68% 2.37% New England 7.17% 7.61% 2.06%

Middle Atlantic 17.02% 16.80% 21.76% Middle Atlantic 14.88%  14.80%  15.88%

South Atlantic 17.34% 16.76%  29.50% South Atlantic 17.80% 16.54%  32.46%

East So Central 5.89% 5.74% 8.95% East So Central 6.09% 5.84% 8.90%

West So Central 8.14% 7.97% 11.65% West So Central 8.38% 8.19% 10.57%

East No Central 18.27%  1856%  12.26% East No Central 19.98%  20.16%  17.85%

West No Central 8.73% 9.00% 3.10% West No Central 9.53% 10.04% 3.72%

Mountain 5.32% 5.50% 1.41% Mountain 5.06% 5.39% 1.12%

Pacific 11.86%  11.99% 8.99% Pacific 11.11%  11.43% 7.44%
Nursing Position

Administration 5.80% 5.78% 6.29% Union 15.27%  14.73%  22.50%

Consultant 1.11% 1.13% 0.70%

Supervisor 4.76% 4.71% 5.79%

Instructor 3.59% 3.57% 4.10%

Head Nurse 5.86% 5.76% 7.92%

Staff/General 63.36% 63.52%  60.16%

Practioner/Midwife  2.24% 2.26% 1.76%

Clinical Specialist 1.67% 1.69% 1.36%

Clinician 1.29% 1.29% 1.42%

Nurse Anesthet 1.08% 1.09% 0.88%

Research 0.51% 0.52% 0.22%

Private Duty 0.81% 0.80% 1.06%

Other 7.92% 7.90% 8.34%

n 112,956 108,750 4,206 n 11,764 11,004 760

Sampling weights used in al calculations.
* Hourly income cal culated as annual income/ weeks* hours. All variable come from the NSSRN.
** Annual income calculate as hourly income* weeks* hours where the average weeks reported in the NSSRN is used for each race.
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Table2.A3: Comparison of NSSRN and CPS Wage Regression Coefficients

Hourly
NSSRN CPS

Variable Coefficient Standard Error | |Variable Coefficient Standard Error
Intercept 2.678 0.014 Intercept 2532 0.023
Black 0.081 0.007 Black -0.103 0.011
Experience 0.016 0.001 Experience 0.019 0.001
Experience’2 -0.027 0.002 Experience’2 -0.036 0.002
Female -0.096 0.007 Female -0.003 0.013
Married -0.037 0.006 Married 0.023 0.009
Divorced -0.012 0.006 Divorced 0.004 0.011
Diploma 0.034 0.003 H.S. Graduate -0.089 0.015
Bachelor 0.097 0.004 Bachelor 0.112 0.007
Graduate 0.243 0.031 Graduate 0.158 0.012
Full Time -0.055 0.004 Full Time -0.012 0.007
MSA 0.116 0.004 MSA 0.092 0.008
Hospital 0.135 0.003 Hospital 0.139 0.007

Union 0.048 0.009

Annual
NSSRN CPS

Variable Coefficient Standard Error | |Variable Coefficient Standard Error
Intercept 9.552 0.017 Intercept 9.557 0.030
Black 0.092 0.007 Black -0.077 0.015
Experience 0.028 0.001 Experience 0.026 0.001
Experience’2 -0.055 0.002 Experience’2 -0.052 0.003
Female -0.119 0.007 Female -0.038 0.017
Married -0.074 0.006 Married -0.054 0.012
Divorced -0.016 0.007 Divorced -0.010 0.015
Diploma 0.023 0.004 H.S. Graduate -0.089 0.019
Bachelor 0.071 0.004 Bachelor 0.104 0.009
Graduate 0.280 0.032 Graduate 0.157 0.015
Full Time 0.655 0.005 Full Time 0.507 0.009
MSA 0.118 0.004 MSA 0.080 0.010
Hospital 0.181 0.004 Hospital 0.147 0.009

Union 0.076 0.011

Other variables included the equations were dummies for region (8), and year (5).
Sampling weights used in all calculations.
* Hourly income cal culated as annual income/ weeks*hours. All variables come from the NSSRN.

** Annual income calculate as hourly income*weeks* hours where the average weeks reported in the
NSSRN is used for each race.
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Chapter 3
The Effect of the Minimum Wage on Covered Teenagémployment
Introduction

Current literature on the effect of the minimum waxamines the change in total
employment, including jobs both covered and uncedday the minimum wageCovered
workers are those paid a wage at or above the mmimage. Uncovered workers are paid
a wage below the minimum wage. It is possible tiatkers are displaced from the covered
sector to the uncovered sector in response to elsanghe minimum wage. If so,
examining changes in total employment will resalan inaccurate measure of the effect of
the minimum wage grossly understating its effecjodinlosses.

Using data on teenagers from the Current Popul&igney (CPS), this essay
examines the loss of covered jobs in responsedngds in the minimum wage. A
significant proportion of teenagers are affectedhgyminimum wage, allowing for
empirical discernment of minimum wage effects. Regbwages are used to classify
workers as covered or uncovered. Utilizing reportages to determine into which sector
workers are classified is subject to systematioretlassification may be particularly
affected when the minimum wage is increased, agsvdg not necessarily respond
immediately to changes in the minimum wage. Therdd:cbe a lag in reporting the new

wage or employers may not immediately adjust wages.

The term minimum wage refers to the binding minimvage defined as the higher of the state or federal
minimum wage.
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This paper builds upon the previous literature,clwtiias focused on a time series
approach to analyzing the effect of the minimum evdg the literature, several aspects of
the empirical modeling have not been sufficientidr@ssed, including multiple period
autoregressive structure, measurement error, ffedts, and observation weighting. This
study incorporates an autoregressive componenthetestimation. Measurement error
from reporting lags and reporting bias is testedl asidressed. In addition to fixed effects
estimation, state, year and quarter dummies ateded in the analysis. Finally, the data is
used to generate weights for the state level obsens.

In this study, it is shown that systematic erroeslexist in the classification of
workers and corrections are undertaken. After treections, the decrease in covered
employment is at least three times as large addbeease in total employment.

The remainder of the essay is organized as follde.second section introduces
the motivation for the analysis to be performede Titird section discusses the minimum
wage and measurement error. The fourth sectiorridesahe data and classification of
workers. The fifth section presents baseline tedal the effect of changes in the minimum
wage on teenage employment. The sixth sectionnguosed of tests for systematic error

and a conclusion ends the essay.

Analysis — The Two-Sector Model

This analysis uses a two-sector model. The twamseetre defined as covered and

uncovered. Firms in the covered sector are canstiaeither legally or by choice, to pay
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wages equal to or greater than the minimum wabe.uncovered sector is comprised of
firms who pay wages below the minimum wage. Analydithe effect of the minimum
wage on teenage employment shows a small losbswten gross employment is
examined. This occurs as teenagers losing covebedtake uncovered jobs rather than
leaving the labor force. This reallocation is not@unted for in a single sector market. In a
two-sector model, covered jobs are separated frasovered jobs to examine the effect of
the minimum wage on covered employment. Utilizinlgva sector model allows the
researcher to discern distortions from the minimuage by examining the effect of the
minimum wage on covered workers.

If the two sector model is accurate, the impaagnofimum wages on workers
earning the minimum wage or higher will be greéitan the impact on all workers. A
testable implication that arises from this hypothésthat the minimum wage elasticity of

employment for all workers will be less elasticrilibe elasticity for covered workers.

Background
The Minimum Wage

In 1938, a national minimum wage was institutefiGa5 per hour. As of July 2008,
the federal minimum wage is $6.55 per hour. Tab Presents the history of the federal
minimum wage. States may impose their own minimuagevand the higher of the state or

federal minimum wage is binding. The federal minimwage for tipped employees is
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lower than the standard minimum wage. Currentiyly(2008), the tipped minimum wage is
$2.13 per hour. States may also set their own dipp@imum wage.

There is a long standing debate over whether otheominimum wage affects
employment levels. Works, such as that by Cardkanéger (1994), show that the
minimum wage does not decrease employment. Indy stiithe 1988 increase in the
California minimum wage, Card (1992-2) finds tHa thange in the minimum wage
increased the earnings of low wage workers andhatichffect teenage employment. Similar
results are found for teenagers with respect td 89 increase in the federal minimum
wage (Card 1992-1). Controlling for the businesse)\Burnette et al. (2007) shows no
minimum wage effect on teenage employment when ao@dpto older cohorts.

Still, the empirical case against the minimum whge been made by many. Deere,
Murphy and Welch (1995) show that the minimum weges have an effect on low-wage
employees. Examining 16-19 year olds, Neumark (RP@dsents results that are most
consistent with the minimum wage having disemploytredfects. Using the fraction of
teenagers earning at or below the minimum wage séle$2001) finds, even with controls
for the business cycle, that minimum wage hikesebese the labor force participation of
teens. Changes in the minimum wage account forlD% of the variation in teen
employment rates (Williams and Mills 2001). The miom wage has been shown to have
small negative effects on teenage employment witalasticity ranging from -0.09 (Currie
and Fallick 1996) to -0.2 (Neumark and Wascher 19®urkhauser et al. (2000) found

larger effects, a 0% to 4% decrease in employnoara L0% increase in the minimum
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wage. Neumark and Washer (2002) found still lagffcts using a different estimation
strategy? This study finds for every 10% increase in theefatlminimum wage overall
employment decreases by 0% to 2%, matching thegesaiound in most studies. It finds a
stronger effect for covered employment. A 10% iaseein the minimum wage decreases
covered employment by 6% to 14% dependent on theifsgation.

Models that analyze the minimum wage most oftentysieal estimation
techniques, including logit, ordinary least squafeasible generalized least squares,
instrumental variables, vector autoregression,ragtession, normit and difference-in-
difference techniques.A simple time series estimation model is a steshdaen in the
minimum wage literature:

E= apta MW +XBte, (1)
where Eis the employment to population ratio, Mi& a minimum wage variable, ¥ a
vector of state characteristics and in some casa®oenic indicators, and is a normally-
distributed error term (Wessels, 2001; Neumark\Atadcher, 1992; Williams and Mills,
2001). Teenagers are often examined as they astlikely to earn the minimum wage,
given they are at the bottom of the wage distrdsuind make up a large portion of low-

wage workers (Card 1992-1).

? Their estimation accounts for the likelihood that the minimum wage is binding in a state. The ratio
of the minimum wage to adult wages is regressed on the fraction of teenagers that are employed. A
-0.41 effect is found.

% See Burnette et al. (2007), Currie and Fallicko@)9Wessels (2001), Card (1992-1), Card and
Krueger(1995) and Williams and Mills (2001) for exales.
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Studies that use the CPS typically include primge-male unemployment and the
proportion of the group being analyzed that ishim working-age population. The purpose is
to control for aggregate economic activity and syppariation respectively (Neumark
2001). Other control variables include year antestiammies (Neumark, 2001; Neumark
and Wascher 1992), year effects (Deere et al.1888hol enrollment (Neumark and
Wascher, 1992; Williams and Mills, 2001), a dumrogwhether the state minimum wage is
higher than the federal minimum wage (Wessels 2084$ of the dependent variable
(Wessels 2001), the Kaitz index, average manufagfwvage, share of teenagers in the

armed forces, and the share of teenagers aged (Williams and Mills 2001).

Measurement Error

Measurement error in data has many consequenda®$earchers are often
concerned about. In general, measurement errds leafalse results and makes the
underlying economic relationships difficult to desn. The estimates may be biased or
inconsistent if the dependent variable is limitedome way, say to be greater than zero
(Hausman 2001). Correcting for systematic errahenxdependent variable is difficult.
Consistent estimators have been suggested inéhnatlire (Cavanagh and Sherman, 1998;
Abrevaya and Hausman, 1999) but these estimatensadrproven to be efficient. Many

studies in the literature use validation or reswiew data to determine the true response of
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individuals in the primary survey of interésbther studies do not rely on auxiliary or re-
interview data. These studies utilize misclasatfan probabilities, semi-parametric
estimation, instrumental variables estimation, iamoltation to correct for reporting error.
The occurrence of measurement error in the CP8adsrdented in the literature with
a large focus on income reporting. Using the 19P&SSE (Social Security Earnings
Record) Exact Match File, Bound and Krueger (1981 that 14% of women and 12% of
men report wages to the dollar in the CPS. Grehtar 40% of the sample report wages
within 2.5% of their Social Security wages. Undes aissumption of classical measurement
error, the reliability of CPS wages is found toapproximately 0.80 and 0.90 for men and
women respectively. Using only male heads of hoolsethom the 1978 CPS-SSE,
Bollinger (1998) finds that 11.7% of the men regbdir wages exactly. Using the 1978
CPS-SSE and 1977 March Annual Demographic File (ARE.7% of women are shown to
report exactly. Using matched CPS-IRS data fro8018996, Roemer (2000) shows that
the reporting error varies by income level. Approately 15%-33% of those who earn
below $20,000 per year report their wages in th& @GRhin 5% of their IRS wages. The
proportion that report within 25% of their IRS wage 31%-75%. For all income levels the

proportion that report within 5% of their IRS waged5%-42% and within 25% of their

* Chen, Hong and Tamer (2005), Roemer (2000), Magndd/isser (1999), Bollinger (1998), Porterba and
Summers (1995), Bound and Krueger (1991), Chudraiidr (1987), Duncan and Hill (1985), Abowd and
Zellner (1985) and Mellow and Sider (1983).

> Sullivan (2006), Abrevaya and Hausman (1999, P04t al. (2003), Dustmann and van Soest (2001),

Lewbel (2000), Hausman et al. (1998) , and Lewb@97) , Brownstone and Valletta (1996) and Poterizh
Summers (1986).
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IRS wages is 31%-90% respectively. The highestespondence occurs for those earning
greater than or equal to $10,000 and less than,8@80 The worst correspondence is
among those earning less than $10,000 and thosmg@&150,000 or more. Teenage

workers in this study are likely to be in the lovege, high-incidence of reporting error

group.

Data

The primary data in this study are from the montbiyrent Population Survey
(CPS) and the Merged Outgoing Rotation Group (MORBf3he CPS. The CPS is a
monthly survey of approximately 60,000 householkeildsggmed by the Bureau of the Census
for the Bureau of Labor Statistics. The CPS inema an adult member of each household
for four months, ignores them for eight months, dreh interviews them for four more
months. If the occupants of the household mowy #re not followed; rather, the new
occupants of the dwelling unit are interviewed. TS collects data on demographics,
education, employment status, occupation, and akwethrer topics. The MORG is a subset
of the monthly CPS interviews. In interview montbar and eight, households are asked
about their usual weekly earnings and hours asagedhheir hourly income if they are an
hourly employee. These interviews are collectikelgwn as the MORG.

CPS data is taken from 1987-2001. These years et@sen to encompass the
changes in the minimum wage in 1990, 1991, 1996,1897. Quarterly data was

constructed from the monthly CPS for the teenagegtion of the population, the teenage
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employment ratio, the adult unemployment rate average adult hourly wage, and per
capita income. Summary statistics are present@ale 3.A2.

It is possible to use monthly or annual data acplof quarterly data. The choice of
guarterly data was made for several reasons. Tmehiyosample size for each state can be
quite smalf Aggregating to the quarter increases the sasipéefor each state. Larger
sample size should result in more accurate estomafinnual data would only allow 13
observations per state; thus quarterly data adgl@wsgreater precision in estimation.
Further, the effect of the change in the minimungevenay dissipate over the course of a

year leading to false conclusions. The use of guigrvalues will minimize this dissipation.

Classifying Workers

In this study, workers are classified by sectoc@sered or uncovered. Firms in the
covered sector are constrained, either legallyahoice, to pay wages equal to or greater
than the minimum wagd&he uncovered sector is comprised of firms whowages below
the minimum wage. Thus covered workers earn thénmim wage or higher and uncovered
workers earn below the minimum wage. As theseegyal terms they do not necessarily
capture the dynamics of the two-sector model. Genva@rorkers who lose their jobs do not
necessarily find uncovered work and teenagers &etdpienter and leave the labor market

so the dynamics may be more indirect. With the fajtition rate among teenage workers,

® The smallest sample is for February 1993 in with 38 observations. The largest sample is for March 1990 in
California with 716 observations. 50% of the state/month cells have fewer than 104 observations, 75% have
fewer than 136 observations and 90% have less than 336 observations.
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firms in the covered sector may reduce their hirgig and without firing anyone decrease

the size of their workforce. Concurrently, uncovkfiems may hire new entrants to the

labor market. The end result is that the individuasing jobs and those gaining jobs need

not be the same, implying that panel data on iddiais is not necessarily appropriate.
Determining the two classifications of workerstiaghtforward in most cases using

the reported hourly wage. However, special attemieeds to be paid to restaurant wait staff

and retail workers. Nearly all states allow tipsefiting for restaurant employee$his

allows the restaurant to pay employees, typicadigdnders, waiters and their assistants, less

than the standard minimum wa3elowever, the wage paid by the employer plus e ti

earned by the worker must be equal to or greasar tie minimum wage. The standard

minimum wage, not the tipped minimum wage, is usedassify tipped restaurant workers

in all states. The reasoning is that restauranssaites with tip-offsetting act in a manner

similar to firms in the uncovered sector. Consiaeiexample. Suppose a restaurant is

paying $4 per hour to tipped employees and thermim wage is raised from $5.85 to

$6.55 without changing the tipped minimum wage. Kéos unable to get covered jobs may

now seek restaurant employment. This would alloswrdstaurant to lower its hourly wage

to say $3.50 per hour and still increase employnteven though the restaurant is legally

covered, it is acting as an uncovered firm.

" The states without tip-offsetting are Alaska, t@afiia, Minnesota, Montana, Nevada, Oregon and
Washington.

® Federal laws impose a tipped minimum wage of $ff 8estaurant employees. States may impose digir
tipped minimum wage. The higher of the two is birgdiThe federal minimum wage has remained relativel
unchanged through time. In the 1980’s the tippetimuim wage was $2.01 and currently the tipped minim
wage is $2.13.
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Retail workers may receive a sales commissiondbants towards the minimum
wage. The reported hourly wage in the CPS doemaltde overtime, tips or commissions.
Thus for retail workers, an estimated hourly wagydarived by dividing usual weekly
earnings by usual weekly hours. The higher of ép@rted hourly wage and estimated

hourly wage is used to classify retail workers.

Baseline Effect of the Minimum Wage

The employment regression, equation 1, is estinfatexving Card and Krueger
(1995):

E= apta MW +XBte, 1)

The dependent variable;, s the log of the ratio of quarterly teenage cedeemployment
to the teenage population. Teenage covered emplayimealculated as described above.
The independent variables, i ¥clude a set of year dummies, a set of statentias) the
log of the higher of the state or federal minimuege, the log of adult wages (30-39 year
olds), the log of per capita income, the log oftés@l gross domestic product (GDP), the log
of the GDP deflator, the fraction of teenagershm population, and the unemployment rate
of white males, ages 35 to %3\l variables are state level with the exceptidhe GDP

deflator and the real GDP.

° Adults ages 30 to 39 were selected as a groupistichise to teenagers but whose wages are onlytlglig
affected by the minimum wage.
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If the two-sector model is accurate, the impadhefincrease in the minimum
wage on covered workers will be greater than thgarhon all workers. A testable
implication that arises from this hypothesis i ti@ minimum wage elasticity for covered
employment should be more elastic than that fal exnployment.

Table 3.1 presents the results for regressiomgusith the log of the ratio of all
teenage employment to teenage population and gheflthe ratio of covered teenage
employment to teenage population as the dependaiatole. Results are presented for both
level and first-difference regressions. The firgtedence analysis is employed to remove
state-level fixed differences in employment. Thdiadn of state dummies further removes
fixed differences in employment growth among statesthe top half of the table the
dependent variable is the log of the ratio of tteahage employment to teenage population.
In the bottom half of the table the dependent Wdeiss the log of the ratio of covered
teenage employment to teenage population. In loothmns 1 through 3 show the results
from level regressions while columns 4 through gvslthe results from first-difference
regressions. The results are corrected for autelediwn using lags of the independent
variable!® An increase in the minimum wage significantly dees covered employment
and decreases it more than it decreases total gmplia.

The decrease in covered employment is roughly times as great as the decrease in
total employment. For the level regression, theimirm wage elasticity for total teenage

employment ranges from -0.228 to -0.168 and émeced teenage employment from -

% Two criteria for selecting lags were employed — the first based on the Akaike Information Criterion (AIC),
the second based on the significance of lags. As each additional lag is added, it must be significant.
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1.111 to -0.854. For the first-difference regressitie elasticity ranges from -0.187 to -
0.169 for total employment and from -1.048 to -lf@lcovered employment.

Of interest is the similarity between the level dinst-difference results. The similar
negative effect between the two suggests thatebative effect is not influenced by
confounding factors specific to either method dineation. Given this and that in principle
both estimators are consistent in a correctly-$i@ecmodel, the choice between level and

first-difference estimation is not of great conseage.

Testing for Systematic Error in Reported Wages

When the minimum wage is increased, systematic enay exist in the reported
wages. The reported wages need not necessarilyngsmmediately to changes in the
minimum wage. There may be a lag in reportingniw wage or employers may not
immediately adjust wages. Thus, during periods wherminimum wage is changed,

potential systematic error in reported wages masidudressed.

Lag in Reported Wages

The growth rate of wages is examined to determihetiaer there is evidence of
reported wages lagging actual wages following aimim wage hike. The CPS MORG
data is matched across interviews allowing two nlad®ns per teenager. The first
observation is from the fourth interview of the Bebold and the second observation is from

the eighth interview. The observations are one geart.
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Consider the following time line based on the 188dimum wage hike:

April May June
1991 1991 1991

July
1991

April  May June July
1992 1992 1992 1992

| Case B: Interview 1 |

Minimum Wage Hike

| Case C: Interview 1 |

|C;-ase B: Interview 2 |

‘ Case C: Interview 2 |

Three cases are possible. In case A, there isgnio l&porting wages. In cases B and

C, there is a two month lag in reporting wages.uAss that the only error is from there

being a lag in reporting wages following a minimwage hike and that wages grow at an

annual rate g. Let wepresent the wage reported at the first intendead let w™ be the true

wage at the first interview. Further let ive both the reported and the true wage at the

second interview. In case Apwwi(1+g)= w (1+g) as there is no reporting error. In case B

where there is a two month lag in reporting wages minimum hike has not yet been

realized. Thus w+Amw=w; and w= (Wy+Amw) (1+g) = w (1+g). Case C is similar to

case A. In case Cw w; since July is the third month following the hikedathe two

month lag has passed. Thusswv:(1+g)= wi (1+g) as in case A.

If a lag does exist in reporting wages followinghemimum wage hike, then the

closer the first interview to the minimum wage hike higher the growth in wages from

interview 1 to interview 2 (case B compared to dakelo implement this empirically an

OLS regression, with the log of growth rate in wage the independent variable, is

100



performed for the time periods following the 19914997 minimum wage hikésFor
comparison, 1994 and 1999, years when there isimonomm wage hike, are examined as
well. The estimating is equation is:
Log(wai/w1;)=Z;B+¢; (2)

Where Zis a vector including an indicator for having aodpd wage greater than, equal to
or less than the minimum wage, as well as an iateraof the minimum wage dummies
with time;¢; is a normally distributed error term. Time is m@asl in months after the
minimum wage hike. For 1991, time=0 for April 19%ime=1 for May 1991 and so forth.
For 1997, time=0 for September 1997, time=1 foroDet 1997 and so forth.

If there is a lag in reporting wages, then theraxtgon of thebel ow the minimum
wage dummy and time will be negative and significarttaTis, over time the growth rate of
wages for those earning below the minimum wage sldwis indicates that individuals
interviewed close to the minimum wage hike repages less accurately than those
interviewed later. Table 3.2 presents the restis the estimation. The coefficient on the
interaction term is not significantly different frozero. This implies that after one year
there is no lag in reporting wages.

Any lags that occur must do so within the yealofwing the second hike of each

minimum wage increase. A simple way to eliminaie thas, while retaining the long-run

' Only the second hike of each minimum wage increase is a valid test of this hypothesis since an
observation starting within a year of the first hike will almost always include the second hike.
Results for 1990 and 1996 are presented in Table A3.
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effect of the minimum wage, is to eliminate theeaations that may be problematic. The
observations from 1990Q2 to 1992Q2 inclusive anthfd996Q4 to 1998Q3 inclusive are
eliminated. Let these time periods collectivelythe adjustment period and all other time
periods be the non-adjustment period. Equatios(é¥timated using the new sample. The
results are presented in Table 3.3. The elasigityore elastic than for the entire sample,
implying that there are reporting latfsThe bias indicates that the results in Table 3.1
understate the effect the minimum wage has on edvemployment.

The above results assume that all individualsikedylto misreport their wages in a
manner that will affect their classification. Intaality, it is likely that only those individuals
reporting wages near the minimum wage are likelynisreport their wages affecting
classification. To control for this form of potexithon-random error, information from the
non-adjustment period to can be utilized to deteenthe probability of an individual being
a covered worker. First, a logit model is estimatsthg individuals from the non-

adjustment period with wages that lie in a preaage of the minimum wage.

XB+e

p(covered=1|X) = (3)

1+eXBte
The logit regression is appropriate; there is appeancentration of individuals in

the tails of the income distribution. However, tbgit does not fit well for very small

probabilities. Thus the wage restriction is emptby@ increase the proportion of uncovered

workers thereby increasing the fit of the modele Qependent variable is a binary indicator

12 See Table 3.1
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for covered employment. The independent varialblesge, education, experience, average
hours, seven industry dummies, eight occupationndiesy and indicators for race, sex,
reference person, marital status, full time or pare employment, union membership,
month of interview, urban residence, and statetaam the MORG of the CPS are used
to estimate the logit coefficients. The logit réswre presented in Table 3.A4.

Second, the logit coefficients from the non-adjwestitrperiod are used to calculate
the probability that each individual within the pe¢ wage range is covered in the
adjustment period. The coverage probabilitiesridividuals outside the wage range or in
the non-adjustment period are taken directly fraendata. The probabilities from both
periods are then merged and summed quarterly abg, sesulting in the proportion of

employees that are covered, P

P, = Z p; Vi€ s, t=1987:1-2001:4 (4)
i

Teenage covered employment is calculated by muyitiglthe level of total teenage
employment by B. Equation (1) is estimated using the new measticevered
employment. The results are presented in Tabléo8.#ve brackets around the minimum
wage: 10 cents, 25 cents, 50 cents, 75 cents,randallar. The minimum wage elasticity
ranges from -0.628 to -1.127 for the level resaitd from -0.702 to -1.368 for the first-
difference results. While this implies that a pmmtbf the unadjusted minimum wage effect
on covered employment is due to reporting lagsetfext on covered employment is still

significantly more negative than the effect on ltetaployment.

103



Sf vs. Other Reported Wages

Over 94% of teenagers in the CPS do not self-tepeir wages. This may lead to a
bias. The reporting member of the household maknot the exact wage of the teenager.
Table 3.5 compares the proportion of wages repaode equal to, above, and below the
minimum wage by self-reported and other-reportetidgers. Teenagers between the ages
of 16 and 17 are more likely to have other-repoviedes. Looking at Table 3.5 it is easily
ascertained that when wages are not reported gémager they are more likely to be
reported as equal to or less than the minimum walgi.is also true when wages are
examined by age group. Teenagers 16 to 17 yeamelhore likely to have reported wages
that are equal to or less than the minimum wage.

Equation (1) is estimated separately for the tvaugs, self-reported and other-
reported. The results are presented in Table Bo8.the level regressions the elasticity is
more elastic for self-reported wages than otheoited wages. Any bias that results from
other reported wages dampens the effect of thenmiim wage on covered teenage
employment. The first-difference results are s@ipg; there are no significant effects for
the self-reported wages. This is likely due togh®ll sample size of individuals who self-

report®?

 5.36% of the sample self reports.
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Conclusion

Current literature on the effect of the minimumg&axamines the change in total
employment. This however, is not an accurate measiuthe effect of the minimum wage
as workers move from the covered sector to thewered sector. This study examines the
loss of covered jobs in response to changes imihenum wage. Concurrently, systematic
error in the dependent variable is addressed. Tihenum wage elasticity for covered
employment is significantly more elastic than toaittotal employment, even after
correcting for systematic error. The effect of th@imum wage on covered employment is,
at a minimum, three times as large as the effe¢otmh employment. The minimum wage
elasticity is more elastic than previous literatswggests. Without utilizing the two-sector

model, false conclusions will be drawn about theafof minimum wages.

105



References

Abrevaya, Jason and Jerry Hausman,(1999), “Senmparec Estimation with Mismeasured
Dependent Variables: An Application to Duration Mdgifor Unemployment
Spells,” Annales DEconomie et de Satistique, 55-56, pp. 243-75.

Abrevaya, Jason and Jerry Hausman,(2004), “Resgémsein a Transformation Model
With an Application to Earnings-Equation Estimatiofihe Econometrics Journal,
7(2), pp. 366-388.

Bollinger, Christopher R., (1998), “Measurementdin the Current Population Survey: A
Nonparametric Look,Journal of Labor Economics, 16(3), pp. 576-594.

Bound, John, Alan B. Krueger, (1991),“The ExtenMs&asurement Error in Longitudinal
Earnings Data: Do Two Wrongs Make a Righdgurnal of Labor Economics, 9(1),
pp. 1-24.

Box, G.E.P. and D.R. Cox, (1964), “An Analysis aaiisformations,Journal of the Royal
Satistical Society Series B(Methodological), 26(2), pp. 211-252.

Brown, Charles,(1999), “Minimum Wages, Employmentd the Distribution of Income,”
Handbook of Labor Economics, 3B, by Orley Ashenfelter and David Card, pp.2101-
2163.

Brownstone, David and Robert G. Valletta, (1998)pteling Earnings Measurement
Error: A Multiple Imputation ApproachReview of Economics & Satistics, 78(4),
pp. 705-717.

Buonaccorsi, John P.,(1996), “Measurement ErrtinénResponse in the General Linear
Model,” Journal of the American Statistical Association, 91(434), pp. 633-642.

Burkhauser, Richard V., Kenneth C. Couch, and D&vidVittenburg, (2000) “A
Reassessment of the New Economics of the Minifidage Literature with
Monthly Data from the Current Population Survejguirnal of Labor Economics,
18(4), pp.653-80.

Burnette, Jeffrey, James M. Holmes and Patricibdlétton,(2007), “The Effect of

Minimum Wage Increases on 16 - 19 Y@las: A Difference-in-Differences
Analysis,” Working Paper.

106



Card, David, (1992-1), “Using Regional VariationWwages to Measure the Effects of the
Federal Minimum Wage,I'ndustrial and Labor Relations Review, 46(1) pp. 22-37.

Card, David, (1992-2), “Do Minimum Wages Reduce Eyment? A Case Study of
California, 1987-89, Industrial and Labor Relations Review, 46(1) pp. 38-54.

Card, David, Alan B. Krueger, (1995),“Minimum Wagasd Employment: A Case Study of
the Fast-Food Industry in New Jersey and PennsidVarhe American Economic
Review, 84(4), pp. 772-793.

Coder, John and Lydia Scoon-Rogers, "Evaluatingthality of Income Data Collected in
the Annual Supplement to the March Current PoputaBurvey and the Survey of
Income and Program Participation,” Working Papef.Bureau of the Census,
July, 1996.

Cole, Nancy and Janet Currie,(1994), “Reportedrmed the NLSY: Consistency Checks
and Methods for Cleaning the Data,” NBER Techniaper 160.

Currie, Janet and Bruce C. Fallick, (1996), “Thenihium Wage and the Employment of
Youth: Evidence From the NLSY Journal of Human Resources, 31(2), pp. 404-
428.

Deere, Donald, Kevin M. Murphy and Finis Welch,(339‘Employment and the 1990-
1991 Minimum-Wage Hike, The American Economic Review, 85(2), pp. 232-237.

Duncan, Greg J., Daniel H. Hill, (1985), “An Invigsition of the Extent and Consequences
of Measurement Error in Labor-economic Survey Dalairnal of Labor
Economics, 3(4), pp. 508-532.

Glewwe, Paul, (2005), “How Much of Observed EcomoMbbility Is Measurement Error?
A Method to Remove Measurement Error Bias, witlApplication to Vietnam,”
Working Paper.

Hausman, Jerry,(2001), “Mismeasured Variables on6metric Analysis: Problems from
the Right and Problems from the LefT e Journal of Economic Perspectives,
15(4), pp. 57-67.

Hausman, Jeny, Jason Abrevaya and F. M. Scott-Mp(i®98), "Misclassification of the

Dependent Variable in a Discrete-Response Settilogrhal of Econometrics,
87(2), pp.239-69.

107



Kapteyn, Arie and Jelmer Yeb Ypma, (2006), “Measwat Error and Misclassification A
Comparison of Survey and Register Data,” RAND wogkpaper, WR-283-1.

Lewbel, Arthur, (2000), “Identification of the BinaChoice Model With Misclassification,”
Econometric Theory, 16(4), pp. 603-609.

Mellow, Wesley and Hal Sider, (1983), “AccuracyRésponse in Labor Market Surveys:
Evidence and ImplicationsJournal of Labor Economics, 1(4), pp. 331-344.

Meyer, Bruce D., (1988), “Classification-Error Mdsland Labor-Market Dynamics,”
Journal of Business & Economic Satistics, 6(3), pp. 385-390.

Meyer, Robert H. and David A. Wise, (1983), “Distianous Distributions and Missing
Persons: The Minimum Wage and Unemployed Youfeghometrica, 51(6),
pp.1677-1698.

Neumark, David,(2001), “The Employment Effects ahivhum Wages: Evidence from a
Pre-Specified Research Design The Employment EflecMinimum Wages,”
Industrial Relations, 40(1), pp. 121-144.

Neumark, David and William Washer, (1992), “Emplaymh Effects of Minimum and
Submimimum Wages: Panel Data on State Minimum Wages,” Industrial and
Labor Relations Review, 46(1), pp. 55-81.

Poterba, James M. and Lawrence H. Summers, (198éporting Errors and Labor Market
Dynamics,”Econometrica, 54(6), pp. 1319-1338.

Poterba, James M. and Lawrence H. Summers, (1998¢mployment Benefits and Labor
Market Transitions: A Multinomial Logit Model witkrrors in Classification,The
Review of Economics and Satistics, 77(2), pp. 207-216

Ramalho, E.A., (2002), “Regression Models for Ceeiased Samples With
Misclassification in the Response Variabldournal of Econometrics, 106(1), pp.
171-201.

Roemer, Mark 1., (2000), “Assessing the Qualityhef March Current Population Survey
and the Survey of Income and Program Participdtioame Estimates: 1990-1996,”
Internal Report, Washington, D.C.: U.S. Census Burdune 16, 2000.

108



Schiller, Bradley R., (1994), “Below-Minimum-Wagedfkers: Implications for Minimum-
Wage Models, The Quarterly Review of Economics and Finance, 34(2), pp.131-
143.

Schmitt, John, (2003), “Creating a consistent howdge series from the Current
Population Survey’s Outgoing Rotation Group, 120892,” Washington, DC:
Center for Economic and Policy Research.

Schneeweiss, Hans and Thomas Augustin, (2006),“Feuent Advances in Measurement
Error Models and MethodsAllgemeines Statistisches Archiv, 90(1), pp. 183-197.

Sullivan, Paul, (2006),“Estimation of an Occupasib@hoice Model when Occupations are
Misclassified,” Bureau of Labor Statistics, MPRAp@aNo. 862

Thies, Clifford F., (1991), “The First Minimum Wagaws,” Cato Journal, 10(3).

Wessels, Walter,(2001), “The Effect of Minimum Wagm the Labor Force Participation
Rates of Teenagers,” Employment Policies Instipaper.

Williams, Nicolas and Jeffrey A. Mills,(2001), “€EMMinimum Wage and Teenage
Employment: Evidence From Time Serie8gplied Economics, 33(3), pp. 285-300.

109



Table 3.1: The Effect of an Increase in the Minimum Wage on Teenage Employment

Dependent Variable: Log of Total Teenage Employment

Level Results First-Difference Results
LogMinimum | 208« || -0a76* || -0.168* -0187¢ || -0169+ || -0.180* || -0.184*
Wage Coefficient
Standard Error 0.051 0.049 0.049 0.083 0.080 0.069 0.073
n 3000 2950 2850 2950 2900 2800 2600
R-Squared 0.81 0.82 0.82 0.53 0.57 0.68 0.68
AR No 1~A 3 No 1 3~A 7

Dependent Variable: Log of Covered Teenage Employment

Level Results First-Difference Results
LogMinimum |- g 111+ || -09010¢ || -0.854* -1.031* || -1042% || -1010¢ || -1.048*
Wage Coefficient
Standard Error 0.080 0.078 0.079 0.129 0.120 0.107 0.113
n 3000 2950 2850 2950 2900 2800 2600
R-Squared 0.70 0.71 0.71 0.35 0.45 0.55 0.56
AR No 1~n 3 No 1 A 7~

Other variablesincluded in the regressions: the log of adult wages, the log of per-capita income, the adult unemployment rate, the fraction
of teenagersin the population, the log of the GDP deflator, the log of real GDP, quarterly dummy variables and year dummy variables. The

teenage employment population is calculated with CPS weights.
All variables are state specific except for the GDP deflator and real GDP.

White standard errors are reported.

*Indicates significance at the 5% level or better.
AIndicates the number of lags selected using the Akaike Information Criterion (AIC).
“Indicates the number of lags selected by lag significance.
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Table 3.2: Test for Lag in Wage Reporting

1991
Coeffiecient Standard Error
Intercept 0.288 0.255
Above minimum wage -0.366 0.284
Below minimum wage 0.667 0.375
Time* Above minimum wage 0.003 0.008
Time*Equa to minimumwage -0.014 0.016
Time* Below minimum wage -0.023 0.018
1997
Coeffiecient Standard Error
Intercept 0.120 0.094
Above minimum wage -0.028 0.095
Below minimum wage 0.348* 0.110
Time* Above minimum wage -.002 0.002
Time*Equal to minimumwage  0.003 0.011
Time* Below minimum wage -0.001 0.006
1994
Coeffiecient Standard Error
I ntercept 0.110* 0.041
Above minimum wage -0.084 0.046
Below minimum wage 0.369* 0.068
Time* Above minimum wage 0.001 0.003
Time*Equal to minimumwage  0.005 0.006
Time* Below minimum wage -0.003 0.008
1999
Coeffiecient Standard Error
Intercept 0.157 0.100
Above minimum wage -0.064 0.101
Below minimum wage 0.317* 0.128
Time* Above minimum wage -0.001 0.003
Time*Equal to minimumwage  0.002 0.015
Time* Below minimum wage -0.0004 0.011

*Indicates significance at the 5% level or better
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Table 3.3: The Effect of the Minimum Wage--Correction for Lag in Reported Wages

Potentially Problematic Observations Deleted, 1990Q2 to 1992Q2 & 1996Q4 to 1998Q3

Dependent Variable: Log of Covered Teenage Employment

Level Results First Difference Results
Log Minimum " " " " "
Wage Coefficient -1.212 -0.945 -1.612 -1.442 -1.416
Standard Error 0.099 0.098 0.427 0.384 0.545
n 2150 2000 2000 1700 950
R-Squared 0.71 0.72 0.37 0.53 0.57
AR No~ n No 2~ "

Other variables included in the regressions. the log of adult wages, the log of per-capita income, the adult
unemployment rate, the fraction of teenagersin the population, the log of the GDP deflator, the log of real
GDP, quarterly dummy variables and year dummy variables. The teenage employment population is cal culated
with CPS weights.

All variables are state specific except for the GDP deflator and real GDP.

White standard errors are reported.

*Indicates significance at the 5% level or better.

AIndicates the number of lags selected using the Akaike Information Criterion (AIC).
“Indicates the number of lags selected by lag significance.
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Table 3.4: The Effect of the Minimum Wage--L ogit Cover age Results

Coverage Probabilities Utilized to Classify Workers Within Each Preset Bracket

10¢ Bracket
Level Results First Difference Results
LogMinimum 14 402 || _0.035% || -0.800% | | -1.368* || -1.328 || -1.234* || -1.272% || -1.272* || -1.270*
Wage Coefficient
Standard Error | 0.093 0.092 0.088 0.148 0.141 0.126 0.127 0.131 0.133
n 3000 2950 2800 2950 2900 2800 2750 2650 2600
R-Squared 0.68 0.69 0.70 0.38 0.48 0.57 0.58 0.58 0.58
AR No 1 4~ No 1 3n 4~ 6 7
25¢ Bracket
Level Results First Difference Results
LogMinimum |3 osg+ || -0.868* || -0.716* | | -1.267* || -1.193* || -1.071* || -1.121* || -1.123* || -1.145*
Wage Coefficient
Standard Error | 0.099 0.096 0.094 0.163 0.153 0.142 0144 || 0.146 0.147
n 3000 2950 2800 2950 2900 2800 2750 2650 2600
R-Squared 0.61 0.680 0.69 0.32 0.44 0.55 0.56 0.56 0.56
AR No 1 4~ No 1 3 4~ 6 7
50¢ Bracket
Level Results First Difference Results
LogMinimum 1 oo || 0.755% || -0.628* | | -0.811% || -0.748* || -0.702* || -0.732* || -0.730* || -0.747*
Wage Coefficient
Standard Error | 0.096 0.091 0.087 0.138 0.127 0114 || 0114 || 0117 0.118
n 3000 2950 2800 2950 2900 2800 2750 2650 2600
R-Squared 0.61 0.670 0.69 0.31 0.43 0.55 0.56 0.56 0.56
AR No 1A~ 3 No 1 3 AN~ 6 7
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Table 3.4 continued

75¢ Bracket
Level Results First Difference Results
LogMinimum 1 apox || -0.749% || -0.681* -0.864* || -0.811* || -0.784* || -0.833* || -0.808* || -0.788*
Wage Coefficient
Standard Error | 0.098 0094 || 0.096 0.163 0.155 0.141 0.143 0.146 0.149
n 3000 2950 2800 2950 2900 2800 2750 2650 2600
R-Squared 0.48 0.50 0.51 0.17 0.34 0.47 0.51 0.49 0.50
AR No 1A~ 3 No 1 3 4 B~ 7
$1 Bracket
Level Results First Difference Results
LogMinimum 1 g || 0,767+ || -0.725+ | | -0.868* || -0.779* || -0.756* || 0.812¢ || -0.787* || -0.764*
Wage Coefficient
Standard Error | 0.099 0094 || 0.097 0.183 0.168 0.159 0.160 0.163 0.166
n 3000 2950 2800 2950 2900 2800 2750 2650 2600
R-Squared 0.46 0.470 0.47 0.15 0.34 0.45 0.49 0.48 0.48
AR No 1A~ 3 No 1~ 3 4 6 7

Other variablesincluded in the regressions: the log of adult wages, the log of per-capita income, the adult unemployment rate, the fraction of teenagersin the population, the log of the GDP
deflator, the log of real GDP, quarterly dummy variables and year dummy variables. The teenage employment population is calculated with CPS weights. White standard errors are reported.
*Indicates significance at the 5% level or better. “Indicatesthe number of lags selected using the Akaike Information Criterion (AIC). Indicates the number of lags selected by lag

significance.
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Table 3.5: Test for Other-Reported Wage Bias

Other-Reported Self- Reported

Wages Wages
Full Sample n=94,237
Below the Minimum Wage 15.05% 9.22%
Equal to the Minimum Wage 7.53% 4.12%
Above the Minimum Wage 77.42% 86.66%
16 year olds n=16,159
Below the Minimum Wage 23.80% 16.74%
Equal to the Minimum Wage 11.05% 13.24%
Above the Minimum Wage 65.14% 70.01%
17 year olds n=23,409
Below the Minimum Wage 18.30% 14.24%
Equal to the Minimum Wage 8.76% 6.33%
Above the Minimum Wage 72.94% 79.43%
18 year olds n=26,253
Below the Minimum Wage 12.89% 9.87%
Equal to the Minimum Wage 6.85% 3.82%
Above the Minimum Wage 80.26% 86.30%
19 year olds n=28,416
Below the Minimum Wage 9.78% 8.36%
Equal to the Minimum Wage 5.29% 3.85%
Above the Minimum Wage 84.93% 87.79%

* Sampling weights used in all calculations.
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Table 3.6: The Effect of the Minimum Wage--Self vs. Other Reported Wages

Salf-Reported Wages

Level Results Firgt Difference Results
LogMImuM 1 g 43¢ || -1.490* 0465 || -0.611 0.131 0.039
Wage Coefficient
Standard Error 0.451 0.450 0.719 0.650 0.646 0.895
n 3000 2950 2950 2900 2800 2150
R-Squared 0.10 0.10 0.01 0.24 0.32 0.470
AR No™~ 1 No 1 3A 16~

Other-Reported Wages

Level Results Firgt Difference Results
Log Minimum " " " " " "
Wage Coefficient -1.133 -0.929 -1.098 -1.102 -1.078 -1.018
Standard Error 0.080 0.079 0.131 0.122 0.108 0.133
n 3000 2950 2950 2900 2800 2150
R-Squared 0.69 0.70 0.35 0.45 0.55 0.58
AR No 1A~ No 1 3A 16~

with CPS weights.

All variables are state pecific except for the GDP deflator and real GDP.
White standard errors are reported.
*|ndicates significance at the 5% leve or better.

I ndicates the number of lags selected using the Akaike Information Criterion (AIC).
"Indicates the number of lags sdlected by lag significance.

Other variablesincluded in the regressions: the log of adult wages, thelog of per-capita income, the adult unemployment rate, the fraction of teenagersin the
population, thelog of the GDP deflator, the log of real GDP, quarterly dummy variablesand year dummy variables. The teenage employment population is cal culated
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Table 3.A1: Minimum Hourly Wage of Workersin Jobs First Covered by*

1938 1961 1966 and Subsequent

Effective Date Act? Amendments® Amendments?
Nonfarm Farm

October 24, 1938 $0.25

October 24, 1939 $0.30

October 24, 1945 $0.40

January 25, 1950 $0.75

March 1, 1956 $1.00

September 3, 1961 $1.15 $1.00

September 3, 1963 $1.25

September 3, 1964 $1.15

September 3, 1965 $1.25

February 1, 1967 $1.40 $1.40 $1.00 $1.00

February 1, 1968 $1.60 $1.60 $1.15 $1.15

February 1, 1969 $1.30 $1.30

February 1, 1970 $1.45

February 1, 1971 $1.60

May 1, 1974 $2.00 $2.00 $1.90 $1.60

January 1, 1975 $2.10 $2.10 $2.00 $1.80

January 1, 1976 $2.30 $2.30 $2.20 $2.00

January 1, 1977 $2.30 $2.20

January 1, 1978 $2.65 for al covered, nonexempt workers

January 1, 1979 $2.90 for al covered, nonexempt workers

January 1, 1980 $3.10 for al covered, nonexempt workers

January 1, 1981 $3.35 for al covered, nonexempt workers

April 1, 1990 $3.80 for al covered, nonexempt workers

April 1, 1991 $4.25 for al covered, nonexempt workers

October 1, 1996
September 1, 1997
July 24, 2007

July 24, 2008

July 24, 2009

$4.75 for dl covered, nonexempt workers
$5.15 for al covered, nonexempt workers
$5.85 for al covered, nonexempt workers
$6.55 for al covered, nonexempt workers
$7.25 for dl covered, nonexempt workers

" Table adapted from the U.S. Department of Labor Employment Standards Administration Wage and Hour Division

? The 1938 Act was applicable generally to employees engaged in interstate commerce or in the production of goods for interstate

commerce.

 The 1961 Amendments extended coverage primarily to employeesin large retail and service enterprises as well asto local transit,

construction, and gasoline service station employees.

* The 1966 Amendments extended coverage to State and local government employees of hospitals, nursing homes, and schools, and to
laundries, drycleaners, and large hotels, motels, restaurants, and farms. Subsequent anendments extended overage to the remaining
Federal, State and local government employees who were not protected in 1966, to certain workersin retail and service trades
previously exempted, and to certain domestic workersin private household employment.
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Table 3.A2: Summary Statistics

CPSMORG

Age

Hours

Hourly Wage
Married

Never Married
Divorced

Female

Metro Residence
Full Time

Less than High Scool
High School Grad
More than HS
Head of Household
White

Black

Other

Union Member

CPS

Adult Unemployment

Adult Wage 30-39 years

Teenage Employment Rate

Per Capita Income

Teens in Population (16-19/16-64)

17.72
24.85
$5.31
2.86%
96.57%
0.58%
50.58%
76.97%
31.02%
55.24%
28.99%
15.77%
5.36%
87.45%
9.22%
3.33%
3.64%

0.0340
$10.46
0.4720
$21,552.72
0.7650

Sapmling weights used in all calculations.
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Table 3.A3: Test for Lag in Wage Reporting

1990
Coeffiecient Standard Error
I ntercept 0.026 0.130
Above minimum wage -0.073 0.142
Below minimum wage 0.304 0.161
Time* Above minimum wage -0.010 0.015
Time*Equal to minimumwage -0.047 0.036
Time* Below minimum wage 0.105* 0.028
1996
Coeffiecient Standard Error
I ntercept 0.222* 0.080
Above minimum wage -0.012 0.083
Below minimum wage 0.410* 0.133
Time* Above minimum wage -0.004 0.003
Time*Equal to minimumwage -0.008 0.012
Time* Below minimum wage -0.009 0.015

*Indicates significance at the 5% level or better.
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Table 3.A4: Logit Coefficients for Non-Adjustment Periods

10¢ Bracket 25¢ Bracket 50¢ Bracket 75¢ Bracket $1.00 Bracket Total Sample

Intercept -0.673 (0.193)**| -0.181 (0.156) | -0.044 (0.144) | 0.488 (0.134)**| 0.540 (0.131)**| 0.78 (0.121)**
Age 16 -0.025 (0.078) | -0.049 (0.063) | -0.102 (0.058) | -0.209 (0.054)**| -0.272 (0.052)**|-0.544 (0.048)**
Age 17 -0.040 (0.074) | -0.028 (0.060) | -0.033 (0.055) | -0.1214 (0.051)* | -0.154 (0.050)**|-0.334 (0.045)**
Age 18 0.024 (0.064) | 0.057 (0.052) [ 0.043 (0.048) | 0.029 (0.044) | 0.010 (0.042) |-0.089 (0.037)*
In School -0.017 (0.048) | -0.001 (0.039) | 0.064 (0.036) | 0.043 (0.034) | 0.073 (0.032)* | 0.119 (0.029)**
Full Time -0.252 (0.072)**| -0.191 (0.058)**| -0.087 (0.053) | -0.020 (0.049) | 0.006  (0.048) | 0.164 (0.043)**
Head of Household 0.002 (0.125) | -0.021 (0.097) | 0.013 (0.088) | 0.007 (0.081) | 0.022  (0.077) | 0.051 (0.061)
Usual Hours 0.015 (0.003)**| 0.016 (0.002)**( 0.018 (0.002)**| 0.018 (0.002)**| 0.020 (0.002)**| 0.028 (0.002)**
MSA -0.081 (0.044) | 0.007 (0.036) | 0.109 (0.033)**( 0.174 (0.030)**| 0.224 (0.029)**| 0.319 (0.027)**
Female -0.062 (0.043) | -0.055 (0.035) | -0.054 (0.031) | -0.077 (0.029)**| -0.085 (0.028)**| -0.26 (0.026)**
Black -0.150 (0.066)* | -0.237 (0.053)**| -0.244 (0.049)**( -0.310 (0.046)** | -0.313 (0.045)**|-0.273 (0.042)**
Other Race 0.154 (0.124) | -0.028 (0.095) | -0.052 (0.087) | -0.052 (0.081) | -0.017 (0.079) | 0.047 (0.072)
Married 0.096 (0.141) | 0.084 (0.116) | 0.075 (0.108) | 0.025 (0.101) | -0.001 (0.098) | 0.02  (0.083)
Divorced 0.071 (0.280) | -0.061 (0.244) | -0.124 (0.221) | -0.295 (0.207) | -0.356  (0.195) |-0.081 (0.189)
Union Employee 0.338 (0.157)* | 0.463 (0.122)** 0.572 (0.109)**| 0.574 (0.103)**| 0.563 (0.100)**| 0.684 (0.089)**
Less than HS Diploma 0.211 (0.062**| 0.054 (0.050) [ 0.002 (0.046) | -0.079 (0.042) | -0.069 (0.041) | -0.15 (0.037)**
Morethan HSDiploma  0.647 (0.082)**| 0.384 (0.067)**| 0.314 (0.061)**| 0.294 (0.056)**| 0.296 (0.053)** [ 0.21 (0.044)**
Sate

Alaska -0.245 (0.330) | 0.395 (0.245) | -0.075 (0.189) | -0.169 (0.167) | -0.134 (0.164) | 0.716 (0.148)**
Arizona 0.008 (0.194) | -0.032 (0.163) | -0.037 (0.151) | 0.111 (0.143) | 0.113  (0.140) | 0.279 (0.130)*
Arkansas -0.143  (0.166) | -0.124 (0.141) | -0.137 (0.133) | -0.076 (0.126) | -0.049 (0.124) | 0.021 (0.121)
Colorado 0.037 (0.205) | 0.048 (0.168) [ 0.147 (0.157) | 0.258 (0.147) | 0.294 (0.143)* | 0.466 (0.129)**
California 1740 (0.156)**| 0.925 (0.126)**| 0.590 (0.117)**| 0.520 (0.109)**| 0.399 (0.107)**| 0.552 (0.103)**
Connecticut 0292 (0.312) | -0.098 (0.219) | -0.364 (0.182)* | 0.068  (0.157) | -0.023 (0.151) | 0.379 (0.139)**
Delaware -0.774 (0.263)**| -0.509 (0.198)* | -0.253 (0.176) | 0.054 (0.158) | 0.046  (0.152) | 0.286 (0.136)*
Florida 0.336 (0.161)* | 0220 (0.135) [ 0.299 (0.127)* | 0.473 (0.119)**| 0.557 (0.117)**| 0.518 (0.107)**
Georgia 0285 (0.194) | 0050 (0.161) [ 0.110 (0.152) | 0.209 (0.142) | 0.233  (0.137) | 0.395 (0.128)**
Hawaii 0.170 (0.246) | 0.284 (0.196) | 0.166  (0.183) | 0.174 (0.171) | 0.068  (0.168) | 0.293 (0.159)
Idaho 0244 (0.176) | 0074 (0.148) | 0.141 (0.137) | 0.262 (0.128)* | 0.271 (0.124)* | 0.371 (0.117)**
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Table 3.A4 continued

10¢ Bracket 25¢ Bracket 50¢ Bracket 75¢ Bracket $1.00 Bracket Total Sample
Illinois 0.127 (0.150) | 0.028 (0.125) | 0.101  (0.117) | 0.274 (0.110)* | 0.311 (0.108)** | 0.472 (0.102)**
Indiana 0141 (0.182) | 0.076 (0.153) | 0.062 (0.143) | 0.266 (0.134)* | 0.309 (0.131)* | 0.451 (0.123)**
lowa -1.347 (0.178)**| -0.856 (0.143)**| -0.448 (0.128)**| -0.482 (0.119)**| -0.440 (0.115)**|-0.239 (0.109)*
Kansas 0.144 (0177) | 0205 (0.148) | 0.254 (0.137) | 0.341 (0.129)**| 0.364 (0.126)**| 0.456 (0.119)**
Kentucky 0.110 (0.180) | -0.001 (0.155) | 0.000  (0.145) | 0.095 (0.137) | 0.132  (0.134) | 0.259 (0.130)*
Louisiana -0.182 (0.176) | -0.177 (0.149) | -0.228 (0.141) | -0.250 (0.133) | -0.282 (0.131)* | -0.348 (0.129)**
Maine 0.697 (0.245)**| 0.431 (0.183)* | 0.470 (0.166)**| 0.487 (0.156)**| 0.549 (0.152)**| 0.756 (0.135)**
Maryland 0.124 (0.282) | -0.074 (0.217) | 0.129  (0.198) | 0.305 (0.177) | 0.322  (0.171) | 0.566 (0.146)**
M assachusetts 1656 (0.239)**| 0.618 (0.153)**| 0.363 (0.137)**| 0.343 (0.126)**| 0.287 (0.122)* | 0.598 (0.111)**
Michigan 0.076  (0.145) | 0.116 (0.122) | 0.115 (0.115) | 0.204 (0.108) | 0.178 (0.105) | 0.311 (0.099)**
Minnesota 0351 (0.196) | 0.058 (0.153) | -0.019 (0.139) | 0.090 (0.130) | 0.194 (0.127) | 0.682 (0.120)**
Mississippi 0.026  (0.176) | -0.241 (0.152) | -0.271 (0.143) | -0.172 (0.136) | -0.145 (0.134) |-0.152 (0.131)
Missouri 0.183 (0.183) | 0.152 (0.153) | 0.141 (0.142) | 0.212 (0.134) | 0.226  (0.131) | 0.35 (0.123)**
Montana -0.021 (0.166) | -0.006 (0.142) | 0.117 (0.133) | 0.223 (0.126) | 0.234  (0.124) | 0.331 (0.120)**
Nebraska 0150 (0.169) | 0.090 (0.143) | 0.176  (0.133) | 0.293 (0.126)* | 0.294 (0.123)* | 0.448 (0.114)**
Nevada 0.032 (0.287) | -0.080 (0.219) | 0.161  (0.206) | 0.372  (0.197) | 0.562 (0.193)** | 0.938 (0.183)**
NewHampshire 0.957 (0.337)**| 0.209  (0.229) | 0.447 (0.207)* | 0.821 (0.195)**| 0.969 (0.189)**| 1.3 (0.152)**
NewJersey -1.888 (0.179)**| -1.237 (0.138)**| -0.859 (0.124)**| -0.775 (0.115)**| -0.603 (0.111)**| -0.2  (0.104)
NewMexico -0.194 (0.177) | -0.224 (0.152) | -0.204 (0.242) | -0.141 (0.133) | -0.149 (0.129) |-0.149 (0.120)
NewY ork -0.093 (0.149) | -0.091 (0.124) | -0.082 (0.117) | 0.127 (0.110) | 0.173  (0.108) | 0.382 (0.102)**
NorthCarolina 0201 (0.154) | 0191 (0.132) | 0.250 (0.124)* | 0.432 (0.117)**| 0.459 (0.114)**| 0.614 (0.108)**
NorthDakota -0.001 (0.162) | -0.027 (0.137) | 0.030 (0.129) | 0.096 (0.122) | 0.121  (0.119) | 0.242 (0.115)*
Ohio -0.030 (0.144) | -0.020 (0.122) | -0.006  (0.114) | 0.114 (0.108) | 0.120  (0.106) | 0.165 (0.100)
Oklahoma 0.206 (0.181) | 0.117 (0.151) | 0.192 (0.142) | 0.296 (0.135)* | 0.287 (0.132)* | 0.207 (0.124)
Oregon 0.794 (0.193)**| 0.752 (0.166)**| 0.513 (0.149)**| 0.371 (0.141)**| 0.306 (0.138)* | 0.234 (0.130)
Pennsylvania 0.148  (0.247) | -0.073 (0.125) | -0.077 (0.116) | 0.000  (0.110) | 0.024  (0.108) | 0.156 (0.102)
Rhodelsland 0540 (0.269)* | -0.352 (0.201) | -0.181 (0.169) | -0.126  (0.154) | -0.009  (0.150) | 0.188 (0.140)
SouthCarolina -0.174 (0.181) | -0.130 (0.151) | -0.043 (0.242) | 0.031 (0.134) | 0.035 (0.132) | 0.139 (0.123)
SouthDakota -0.193 (0.167) | 0.010 (0.139) | 0.069 (0.128) | 0.105 (0.120) | 0.181  (0.117) | 0.304 (0.110)**
Tennessee 0.155 (0.188) | 0.034 (0.156) | 0.039  (0.145) | 0.103 (0.136) | 0.104 (0.134) | 0.127 (0.126)
Texas 0.065 (0.142) | -0.068 (0.121) | -0.070 (0.114) | 0.026  (0.108) | 0.011  (0.106) | -0.02 (0.100)
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Table 3.A4 continued

10¢ Bracket 25¢ Bracket 50¢ Bracket 75¢ Bracket $1.00 Bracket Total Sample
Utah 0429 (0.188)* | 0.187 (0.151) | 0.154 (0.142) | 0.255 (0.132) | 0.276 (0.128)* | 0.501 (0.119)**
Vermont 0.895 (0.275)**| -0.001 (0.178) | 0.203  (0.158) | 0.301 (0.147)* | 0.341 (0.145)* | 0.569 (0.133)**
Virginia 0.127 (0.185) | 0.064 (0.157) | 0.149 (0.146) | 0.285 (0.138)* | 0.257  (0.135) | 0.326 (0.122)**
Washington 0512 (0.178)**| 0.008 (0.142) | -0.370 (0.126)**| -0.625 (0.114)**| -0.731 (0.112)**(-0.711 (0.104)**
WestVirginia -0.220 (0.173) | -0.358 (0.149)* | -0.495 (0.142)**| -0.536 (0.135)**| -0.570 (0.133)**|-0.636 (0.127)**
Wisconsin -0.267 (0.239) | -0.114 (0.187) | 0.115 (0.168) | 0.646 (0.156)**| 0.699 (0.153)**| 1.122 (0.145)**
Wyoming -0.216 (0.178) | -0.056 (0.150) | 0.099  (0.139) | 0.237 (0.131) | 0.217 (0.128) | 0.262 (0.119)*
Occupation
Tipped Restruant 0.170  (0.154) | -0.144 (0.120) | -0.310 (0.108)**| -0.536 (0.098)** | -0.689 (0.094)** [-1.584 (0.082)**
Non-Tipped Restruant 0.420 (0.129)**| 0.230 (0.099)* | 0.246 (0.090)**| 0.067  (0.082) | 0.073  (0.080) | 0.017 (0.072)
Sales 1395 (0.134)**| 0.949 (0.104)**| 0.940 (0.094)**| 0.822 (0.086)**| 0.845 (0.083)**| 1.053 (0.076)**
Admin/Mangement 0.267 (0.131)* | 0.239 (0.101)* | 0.295 (0.092)**| 0.257 (0.084)**| 0.310 (0.081)**| 0.658 (0.073)**
Health 0.332 (0.238) | 0.346 (0.190) | 0.358 (0.172)* | 0.308 (0.155)* | 0.335 (0.149)* | 0.617 (0.129)**
Professional /Specialty 0579 (0.176)**| 0.307 (0.137)* | 0.348 (0.124)**| 0.284 (0.113)* | 0.344 (0.111)**| 0.607 (0.101)**
Other Service 0.279 (0.130)* | 0.083 (0.100) | 0.087  (0.090) | -0.028 (0.083) | -0.034 (0.080) [-0.413 (0.071)**
Industry
Trade 0.244  (0.124) | 0175 (0.096) | 0.230 (0.086)**| 0.136  (0.079) | 0.168 (0.076)* | 0.357 (0.069)**
Retail 0.167 (0.071)* | 0.244 (0.056)**| 0.236 (0.051)**| 0.071  (0.046) | 0.036  (0.044) [-0.207 (0.037)**
Construction -0.451 (0.190)* | -0.392 (0.148)**| -0.333 (0.133)* | -0.017 (0.114) | 0.069  (0.110) | 0.567 (0.097)**
Business Services -0.148 (0.139) | 0.096 (0.108) | 0.161 (0.098) | 0.150 (0.090) | 0.132  (0.087) | 0.333 (0.081)**
Entertain/Recreation 0.145 (0.100) | 0.137 (0.080) | 0.159 (0.073)* | -0.007 (0.068) | 0.025 (0.065) | 0.175 (0.062)**
Personal Services 0.072 (0.130) | 0.161 (0.201) | 0.118 (0.092) | -0.040 (0.084) | -0.054 (0.081) |-0.021 (0.074)
Health Services 0.400 (0.165* | 0.123 (0.135) | 0.101  (0.124) | 0.050 (0.112) | 0.159  (0.108) | 0.302 (0.098)**
Education Services -0.040 (0.095) | -0.086 (0.078) | -0.159 (0.071)* | -0.413 (0.064)**| -0.448 (0.062)**| -0.59 (0.056)**
n 16788 26802 35216 47253 54027 90466
Psuedo R-Squared 0.095 0.053 0.045 0.051 0.056 0.1408
Wald chi2(80) 1363.89 1186.16 1278.62 1830.26 2225.42 7309.14
Log pseudalikelihood -9997.165 -15928.492 -19736.921 -23536.474 -25497.745 -32736.876

Robust standard errors in parentheses. Sampling weights used in estimation.
* |ndicates significance at the 5% level. ** Indicates significance at the 1% level.
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