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Abstract

Using restricted-use data from the 1990 and 200 @elong-form, we analyze the impact of
local labor market conditions on the demand forcetion using the economic shock produced
by the opening of casinos on an Indian reservat®tie identifying event. Federal legislation

in 1988 allowed Indian tribes to open casinos imynstates and since then, nearly 400 casinos
have opened. We demonstrate that the openingadiao increased the employment and wages
of low-skilled workers. Young adults respondeddibgpping out of high school and reducing

college enrollment rates, even though many tritze® lyenerous college tuition subsidy
programs.

This work was supported by a grant from the Natidmstitutes of Child and Maternal Health and theith-
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expressed are those of the authors and do notsadgseflect the views of the Census Bureau. Plaiger has
been screened to insure that no confidential data been revealed.



l. I ntroduction

Foregone earnings are, for most students, thedaexpense associated with attending
college. The College Board estimates that in @824 academic year, annual tuition and fees
at four-year institutions averaged $4,650 at pufiticools and $18,950 at private schdols.
contrast, full-time/full-year workers with a highl®ol degree aged 18-21 had labor earnings of
$18,144 in 2003. Simple models of human capital accumulation mtetiiat rising opportunity
costs for high school graduates should, all elsmlegeduce college enroliment rates. This
prediction has been tested by dozens of authomng asvariety of techniques. Because new
entrants to the labor market tend to work in theegeographic area where they went to high
school, most of these tests have focused on thaahgs local labor market condition on college
enrollment decision. Given the size of foregonmiegs associated with college attendance, it
may be surprising to some that the results of thesdéyses are somewhat mixed, with few
studies finding a large impact of local labor mar@nditions on educational attainment.

This paper analyzes the impact of local labor mtcknditions on the demand for
education using the rise in American Indian casaman identifying shock to local economies.
A series of Supreme Court cases and Federal lagisia the 1980s gave Indian tribes in certain
states the ability to open Las Vegas—style casiigSnsce that time, nearly 400 Indian casinos
have opened generating net revenues of $25 b{lliominal dollars) in 2008. By the early
2000s, about half of Indian tribe members in thvedin48 states belonged to tribes that operated
a casino (Evans and Topoleski, 2002). As we detratesbelow, these casinos have had
tremendous impact on the local economy, loweringmployment rates and rising wages,

especially for low-skilled workers.

! hitp://Iwww.collegeboard.com/press/article/0,,3899atm.
2 Authors’ calculations based on data from the M&@63, Current Population Survey.
? http://www.nigc.gov/ReadingRoom/PressReleases/BBBRB007/PR63072007/tabid/784/Default.aspx.



The rise in casino gaming may exert both posgive negative forces on educational
attainment of young adults. Evans and Topolesd®22 showed that casinos reduced
unemployment and increased family incomes, espg@aiong Indians on reservations. Family
income is a strong predictor of education attainnfetanski and Wise, 1983; Carneiro and
Heckman, 2002) so the better financial standinipdian families after a casino opened may
increase schooling due to wealth and income effe&tiarge number of tribes use profits from
casinos to enhance education opportunities foaltrieembers such as improving the quality of
K-12 education or providing tuition subsidies fasp-secondary educatiénln contrast,
improvements in the labor market opportunitiesiéov-skilled workers may increase the
opportunity costs of education and therefore, disgge young adults from furthering their
education (Black, McKinnish, and Sanders, 2005).

There are at least four reasons the rise of Inglzaning provides an excellent opportunity
to examine the link between the local economy ahatational attainment. First, casinos are
permanent shocks to the local community, so unhla@y previous studies, we are measuring
permanent rather than transitory effectSecond, although there are a few large-scalé: hig
profile Indian casinos in metropolitan areas, thst\majority of Indian reservations and their

casinos are in rural settings, making the definit local labor markets easier to constfuct.

* The Indian Gaming Regulatory Act requires thdtesi file a Resource Allocation Plan (RAP). Accogio the
law, tribes can use the profits from casinos fag ofhfive purposes: 1) to fund tribal governmepéations, 2)
provide for the general welfare of tribal memb&)spromote tribal economic development, 4) donateharitable
organizations, or 5) help fund operations of lagalernment agencies. RAPs are not publicly avialahd by law,
not subject to Freedom of Information Act requegischeck of tribal government web pages indicétes many
tribes use casino profits to heavily subsidizeaasieducation programs such as efforts to improv kducation
or college tuition subsidies. Tribes that run éaogsinos such as those run by the Pequots, the&es) the Ho
Chunk, the Oneidas of Wisconsin, and the Millesd alt provide generous tuition subsidies for calemd
vocational training. However, even tribes with #aracasino operations such as those run by the River
Community, the Sault Ste. Marie Chippewa, the Ceeiof New York, the Eastern Cherokee and Coquilligah
Tribe, all provide some college tuition assistafweled out of casino profits.

> From what we can determine, only a handful ofatmeost 400 Indian casinos that have opened hawe dlesed.
® Evans and Topeleski (2002) show that of the casipened by the year 2000, the median tribe withsino had
about 800 members and only 1 million people livivithin a 100 mile radius of the casino.



Third, a number of tribes are prohibited by state from opening a casino and some tribes
choose NOT to open a casino, providing plausiblegarison groups. Fourth, as we illustrate
below, the benefits of casinos appear to be coratextin lower-skilled jobs and Indians appear
to be the primary beneficiaries, providing necegsariation by which we can identify models.

There is also substantive interest in the basistipeabout the social and economic
benefits of the rise in American Indian casinosstétically, people living on Indians
reservations are among the poorest and least edugedups in the U.S. According to data from
the 1990 Census, reservation residents had ovee tive poverty rate, 38 percent lower median
household income, and unemployment rate that widstines national averages. Adults aged
25 and older living on reservations had a 34 pdromer high school dropout rate and a 58
percent lower college graduation rate than natiamatages. Subsequently, the impact of local
labor market conditions on their educational attent levels might be instructive for other
interventions aimed at populations with a largetiom of low-skilled workers.

The data for this paper comes from restricted-@ssions of the 1990 and 2000 Census
long-form data sets. The long-form survey was seone in six households and it contains
detailed data on demographic characteristics, edueh attainment, and economic outcomes for
household members. The restricted-use data weeutibntains detailed geo-codes that identify
whether households are located on particular reiens. We supplement this data with
information about when and where tribes openedhoasin reservations.

In the first part of the results section, we desimate that the rise of casino gaming lead
to larger gains in employment and wages among $ubbol dropouts and high school graduates
than for college-educated workers. The gains \parearily concentrated among Indians. The

increase in employment was primarily in service@ejobs and mostly in the entertainment



industry sub-sector. We find that the rise of scagiaming lead to a large reduction in both the
fraction of young adults staying in high school amdering college. These results are even more
startling when we consider that many tribes witkilmas also instituted tuition programs to help

pay for some college education.

M. Related Literature

A number of authors from a variety of fields hawamined the social and economic
forces that alter the demand for education. Adest group of covariates in these papers are
measures of the local labor markets. The predistad human capital theory are not clear as to
how local markets should alter school enrolimemigiens. If high school students perceive
better job prospects as rising returns to skilyng adults might increase enroliment rates. But,
a robust local labor market for low-skilled workensy increase the opportunity cost of
attending schools, thereby enticing young adultobgchool and into the labor market. The net
effect of local labor market conditions will theve¢ depend on the strength of these two
countervailing forces.

A number of authors have examined the correldigtween local unemployment and
wages and educational attainment. For exampieg aksta from the National Longitudinal
Study of the High School Class of 1972, Manski @ide (1983) conclude their results “weakly
support the presumption that there is some interatetween local labor market opportunities
and the continuation of schooling...” (p. 69). Lkee, Card and Lemieux (2000) used data on
high school and college enroliment from the Octdberrent Population Survey and data from
the 1960-1990 Decennial Censuses to examine tkentiefints of rising educational attainment

throughout the last half of the ®@entury. The authors found weak evidence at st the



state-level unemployment rate impacts educatiataihaent. The coefficient on the local
unemployment rate variable was typically small emdtinely statistically insignificant. The
unemployment rate had the strongest impact ongubbol graduation and college entrance and
there was never an impact on college completion.

Using data from the October Current Population sysvfrom 1973 to 1988, Kane (1994)
found that the state unemployment rate had ncsstatily significant effect on black or white
college entrance rates, but the average weekly wagenufacturing had a statistically
significant negative impact on college entrancegs&br both groups. In contrast, Black and Sufi
(2002) used data from the 1968-1998 March CPS aumaldfthat college enrollment rates of
whites was sensitive to the race-specific statellamemployment rate, state tuition levels, and
the return to education, but enroliment rates atklistudents are unaffected by these factors.

A related literature has examined the impact ghér wages generated by state minimum
wage hikes on educational attainment. This lineafk has also produce conflicting results.
Papers by Ehrenberg and Markus (1980, 1982) andhbiduand Wascher (1995 and 2003)
found that higher minimum wages discouraging scleoobliment of teens but work by Chaplin,
Turner and Paper (2003) and Campolieti, Fang, amttl€son (2005) found no effect of higher
minimum wages on enroliment.

The variance in results in the studies mentiorExva could be due to many factors, but,
one common thread through these papers is thategbsure local labor market conditions at the
state level. State-level aggregates may be poasunes of the labor market conditions that are
important to youths. As a result, a number of arglhave examined the link between education
attainment and labor market conditions using codmgl labor data. These studies tend to

show a more consistent relationship between |latsdrl market conditions and educational



attainment. For example, using data from the Fighool and Beyond class of 1982 Rivkin
(1995) found that higher county-level unemploynraté raised the probability of attending
school for both high school students and high sch@muates. Using a panel of data of school
districts from New York state over the 1978-87 pdriRees and Mocan (1997) found that a one
percentage point increase in the county-level uneynpent rate reduced the probability of
dropping out of high school by 0.077 percentag@tsowhich is about 2 percent of the sample
mean high school dropout rate of 3.7 percent.

Our work is similar in scope and design to thaBlafck, McKinnish and Sanders (2005)
who used the coal boom and bust in Kentucky anah&dveania during the 1970s and 1980s as
an identifying shock to local labor market. Thended for coal was increased considerably by
the oil price shocks of the mid 1970s but fell gihain the early 1980s as pollution rules
encouraged the use of low sulfur coal from wess¢ates. Because coal seams follow specific
geographic patterns, the coal boom and bust altbesbbcal demand for labor. The authors
demonstrate that the coal boom (bust) increaseddsed) the wages of low-skilled workers
relative to high-skill workers in mining towns. nlarly, the authors found that high school
enrollment fell (increased) during the coal boomsflp. In this analysis, the measure of the local
labor market is essentially at the county level.

The disparity in results between studies that medsaibor markets at the state and sub-
state level is similar to a related literature thas examined the impact of local labor markets on
the take up and exit from welfare. Hoynes (20Gfies when labor market conditions were
measured at the state level, studies showed a relonship between the local labor market
and welfare entry and exit. However, Hoynes foamduch larger role for local labor markets in

the welfare exit and take up decision when labarketa were measured at the county level.



Another result that runs through nearly all studissussed above is that the impact of
labor markets on educational attainment appedrs tgreatest for students from lower
socioeconomic groups. The Kane's and Rivkin'sissuithd that black enrollment rates were
more sensitive to labor market fluctuations thanwhites. In contrast, Black and Sufi found
that enrollment rates of whites were more sensitidewever, Black and Sufi did find that
within white subsample, students with lower-edudgtarents were the most sensitive to labor

market conditions.

[11. TheRiseof American Indian Casinos

In this section, we briefly summarize the legal &gislative actions that allowed the
introduction and the growth of casinos on Indissergations. A longer narrative is available in
Evans and Topoleski (2002) and excellent book-letgatments are available in Eisler (2001)
and Mason (2000).

Federally-recognized American Indian tribes aresseign nations and a series of Federal
laws define how state and local laws apply on regem land. In general, state and local
criminal laws are enforceable on reservation lamdniot civil statutes. This distinction was
created because many tribes had no formal poliesepce and the Federal government wanted
the ability for state and local police to entereresitions in order to pursue criminal suspects.

In the late 1970s, a small number of Indian rederma opened large-scale bingo parlors
as a way to support tribal government operatighdingo operation run by the Seminoles of
Florida offered larger prizes and operated at hthasconflicted with state law. The State of
Florida sought to restrict this operation but tietrett court determined that since bingo was

legal within the state, the state restrictions mgb were civil in nature and therefore, the state



could not restrict the size of the Seminole opergti The Fifth Circuit Court of Appeals upheld
the district court’s decision in 1981.

Soon after this decision, a similar set of suigsenbrought against the Cabazon Indians
of California for running a card room, which weegiél in California, but subject to local
ordinances. Because the card room was operatedonnty that prohibited them, the county
and state argued the tribe was in violation of lecdinances. The case was eventually decided
in the U.S. Supreme Couélifornia v. Cabazon and Morongo Bands of Mission Indians)® and
citing reasoning similar to that in tiseminole case, the court decided that while federal law
gives city, county, and state authorities powegrttorce criminal law on Indian trust land, these
laws were not intended to make tribes subjectdtate’s civil code. Therefore, if states allow a
particular form of gaming within the state, it hasability to regulate similar gaming operations
on tribal land. In the case of California, bingalacard games were legal, so the court decided
the laws concerning these activities were civiheatthan criminal in nature.

Because the federal government at the time o€#ixazon decision did not prohibit
gaming on Indian reservations and many states atlaqlvut heavily regulated) various forms of
gambling, some tribes interpreted tbabazon decision as allowing gambling and opened
casinos shortly after the decision. State officEtd gaming interests from Nevada and New
Jersey began to lobby Congress to limit triballyredr gaming operations. Not surprisingly,
Indian tribes did not want any federal interventibalieving that the lack of any federal laws
restricting gaming on reservations and @abazon decision gave them greatest possible ability

to run casinos.

" Seminole Tribe of Florida v. Butterworth 491 F.Supp. 1015 (1980).
8 Seminole Tribe of Florida v. Butterfield, 658 F.2d 310 (1981)
°480 U.S 202 (1987).



In response to the Cabazon decision, the IndianiGaRegulatory Act (IGRAY was
quickly passed in 1988. The act established ttliasses of gaming and allowed gaming
operations only on federally-recognized reserval@oa and under certain conditions. Class |
gaming is ceremonial games or games with smallyggyoClass Il gaming is bingo and is
essentially unregulated by the states. Classathigg is Las Vegas-style and is allowed on
reservations in any state that allows these typgames, whether for charity or for-profit
purposes. However, in order to obtain a Claskckhse, tribes must enter into a ‘compact’ with
state governments that specifies such factorseasitle of the operation, the types of games, etc.
States cannot tax the profits of Indian casinodribgbme states, tribes have agreed to pay a
fixed percent of profits in return for special cimfesations from the stafe. For example, in
Connecticut, the Pequot and Mohegan tribes retrofitp on slot machines to the state and in
exchange, the state has agreed to not grant arg/gaaming license¥.

Since passage of the IGRA, casino operations éapided. Today, there are roughly
400 Class Il casinos in operation throughout ti& &hd roughly half of all Indians who belong
to tribes are enrolled in tribes that operate sncalEvans and Topoleski, 2002). Net revenues
in Indian casinos (gaming handle minus game paydatge grown from under $100 million in
the mid 1980s, to $5 billion dollars in 1995, td4dillion dollars in 2003 and $25 billion in
2005 (all nominal dollar values§. According to Evans and Topoleski (2002) four mrenyears
after casinos opened, employment increased by 2@mpeand the fraction of working adults

who were poor was reduced by 14 percent. The eutiiso demonstrate that four or more years

1025 U.S.C. 2702(1).

™ Arizona, California, Connecticut, Michigan, New keo, New York, and Wisconsin collect payment from
gaming tribes. Source: National Conference dedtagislatures.

2 For an excellent account of politics surrounding deal struck between the state and the Peqeet&isler
2001).

53 http://www.nigc.gov/ReadingRoom/PressReleasB&8062007/PR63072007/tabid/784/Default.aspx..
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after a casino has opened in a county, total j@osgult increased by 2 percent, but personal
bankruptcies and property crimes (especially lay@d auto thefts) increase by about 10
percent.

Tribes in some states such as Maine, Rhode Islatidbauth Carolina are unable to open
casinos because their reservations are in staebale prohibitions on casino-style gaming.
Other tribes have decided to not pursue gamingn&@nomic strategy even though other tribes
in the state have opened operations. The mosblecdaample is the Navajo Nation, which has
twice rejected gaming in nationwide referendumbe Navajo Nation is the largest reservation
(by square miles), one of the largest in enrollmantl the single largest in enroliment among
tribes with reservation land. Oklahoma has the most Indians that belong taltriations but
the state only allows Class Il gaming, so in tlaestthere are lots of bingo parlors but no Las

Vegas-style casinds.

V. Data

This study uses the restricted-use versions ofiéfeennial census long-form samples of
1990 and 2000. The census long-form is sent tesotik of households in the U.S. and the
survey instrument asks detailed questions aboutdhsing unit, plus demographic, social and
economic characteristics of each household menteusehold data include the type of
housing unit, number of rooms, rent or value ofpaty, outstanding mortgage value, typical

utility payments, plus whether the house has cotagdeimbing, a complete kitchen, and a

14" The treatment and control tribes in our sampdedispersed throughout the country. There arstabes with
tribes but no gaming operations: AL, ME, RI, SQ, &hd WY. There are 11 states where all the tribesingle
tribe) in the state will eventually get casinostby end of the 1990s: CT, CO, ID, IA, KS, LA, M$C, ND, OR,
and WI. There are 13 states that have tribes avithwithout gaming: AZ, CA, FL, MN, MI, MT, NE, NWNM,
NY, TX, and WY.

5 In recent years, however, electronic machinesiai to slots have been installed in Oklahomagrarbffering
bingo-type games.
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telephone. Data at the person-level include tleiomship to the head of housing unit, sex, race,
age, marital status, Hispanic origin, citizensleigh,ication, military service, work experience, and
income.

Public-use versions of the long-form responsesaadable in aggregate form at various
levels of geography as part of the Summary Filg (8fa system. Although the SF system does
report aggregate data for people living on fedegnatognized Indian reservations, not all
variable averages are reported. More importaatigregate data is not reported for population
subgroups, preventing us from using this data torere heterogeneity in the impacts of casinos
across groups. For example, half of all peopl@d\on reservations are non-Indians. Since we
suspect the benefits of a new casino might diffedridians compared to non-Indians, SF data
may miss this heterogeneity in treatment.

Likewise, individual-level data from the long-foisavailable in samples that represent
one and five percent of the population as parhefRublic Use Micro Sample (PUMS). The
lowest level of aggregation identified on PUMS datat the Public Use Microdata Area
(PUMA) level, that are county-based aggregate0fd00 people. Larger counties are broken
up into multiple PUMAS and smaller counties areraggted together into PUMAs. Given the
small size of most Indian reservations, data aPi®A level is unable to successfully identify
reservation residents.

In contrast, our restricted-use versions of thesasriong-form data contain all
respondents to the survey, roughly 16 percenteft8 population. More importantly, our
restricted-use data contains detailed geograpfocnation that includes census block (or block
part), state, county, congressional district, ar®ICMSA definitions, plus the data indicates

whether a household is located on a particularaimdeservation.
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Our analysis sample includes all people from ®@0land 2000 Census who live on
federally-recognized reservations in the lower #8es'® There are a small number of tribes
that are recognized by state governments but dbanad federally-recognized reservations.
Because the IGRA only applies to federally-recogditribes, these tribes are not allowed to
open a casino so we delete these tribes from ooplsa Although the state of Oklahoma has the
most Indians who belong to tribes, there is onlg teservation in the state. Most data for
Oklahoma is reported instead for statistical avaaish are broad geographic areas that contain
mostly non-Indians, so we delete data for Oklahasavell. A small number of tribes such as
the Mohegans from Connecticut did not exist in 1B@0have been recognized since. We delete
any tribe that only has one year of census daiaallff, we deleted a few tribes that report small
numbers of people who live within the reservatiogaabut have no Indians on tribal land. In the
2000 Census, there are roughly 300 Indian tribeéiserlower 48 states with federally-recognized
reservation land. Our final sample consists of @bhese tribes, of which, 142 had opened at
least one Las Vegas-style casino by the end of {9@8y of these tribes have opened more than
one casino). We should also note one caveat dbelbng-form data. Not all tribal members
must live on the reservation. Subsequently, memivety be living off reservation and receiving
benefits from a casino operation. Subsequentlynmdel identifies the impact of casinos that
remain on the reservation. As we demonstrate hdluwis the vast majority of people who
lived on reservations before casinos arrived.

Starting with the 2000 Census, respondents werevadl to identify multiple races in
both the long- and short-form surveys. Nationwitiés increased considerably the fraction of

people who identified at least some American Indiantage. In 1990, 1,959,234 people (or

% There are over 250 tribes in Alaska. Because nbtieem has a gaming operation, we delete data Ataska in
our analysis.
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0.79 percent of total population) reported Ameritaian/Alaskan Native (Al/AN) as their race.
In the 2000 Census, 2,475,956 people (or 0.88 peafdotal population) reported AlI/AN solely
while another 1,643,345 people (or 0.58 percembtad population) reported this race in
combination with one or more other ra¢ésThe use of multiple race codes was not as pravale
on Indian reservations, even though in the 19906sGgrmroughly half of reservation residents
were non-Indians. In our sample, only 3 percergemfple on reservations reported a multiple
race code. In the 2000 Census, we code as Indiaperson who reported an Indian race, either
singly or in combination with other race cod&s.

In the pooled 1990 and 2000 census data sets,daherer0,050 individuals from all age
ranges living on the reservations used in thisyamal Given the focus of this research, we will
not use all observations, but instead, focus ondistinct subsamples. First, we want to
document the rise in economic opportunities likelype faced by young adults. Therefore, we
initially examine the impact of casinos on the ewait opportunities for reservation members
who were 25 to 40 years of age at the time of 8msgs. These adults provide some indication
to younger workers about the likely impact of casion their potential labor market
experiences. In our sample, there are 103,964ithdils in this age group. Next, we examine
whether the introduction of a casino altered edanat attainment. For these models, we will
focus our attention on samples of young adults arechigh school (15-18) and college aged
(20-24).

Table 1 describes the composition of the resemgiopulation aged 25 to 40 by race,
year, reservation type, and education level. Eilitas classified in three categories: less than a

high school degree, a high school degree, and @lfgge education. The Indian population on

" Source: 1990 Summary Tape File1- 100 percent @aasus 2000 Summary Filel- 100 percent data.
18 Our results are not sensitive to this specificatitVe obtain very similar results if we define skawith multiple
race codes and at least one race as Indian asda@n!
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reservations increased at similar rates (about 23 @ercent) in both reservations with and
without gaming. The non-Indian population increhsea casino reservations by 5.7 percent but
decreased in reservations without a casino by &@ept. Looking at the composition of the
population by education level, we find that therage educational attainment of an adult on an
Indian reservation is substantially lower thanth8. population as a whole. About 22 percent
of the reservation population did not have a higitosl degree and only 43 percent of the
population has any college education. The fraabioiemales with any college education is 47
percent, which is 7 percentage points higher tharcorresponding number for males. Three-
guarters of the population aged 25 to 40 were @patiing in the labor force, but only 87 percent
of labor force participants had a job. About taards of labor force participants and 72 percent
of workers had a full-time and full-year job whishdefined as working 40 weeks in the
previous year for an average of 30 hours per weekare. More educated workers had higher
employment rates and higher hourly wages. Amobgrlanarket participants, females had
higher employment rate than males, but the fulktioll-year employment rate was higher for
males by 8 to 13 percentage points, dependinge®edhcation group. Female workers earned
less than male workers and earnings differential imereasing with education level.

In Table 2, we report sample statistics of econorartables for the population aged 25
to 40, by year and reservation type. The final t@lumns of the table indicate that for this age
group, there is little change in employment vaealdmong tribes without casinos between 1990
and 2000. There was a slight decline in the enmpéayt to population ratio, no change in the
fraction employed, a four percentage point changeease in the fraction employed full time

and a less than one percent increase in the radiyh@age among full-time/full-year workers.

9 Earnings are hourly wage of full-time and full-yeeorkers in constant 2000 dollars. The earniritfereéntial is
$1.39, $3.55, and $3.73 for less than high schogh school graduates, and college level educatespectively.
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There was also little change in the employmentojoutation ratio among the 25-40 year olds on
reservations with casinos, but there is a 2.3 pgage point increase in the fraction employed, a
6 percentage point increase in the fraction workirigtime and full-year and a 3.3 percent
increase in real wages. In the final three rowsble 2, we report some descriptive statistics for
our samples of younger workers whose educatiotehatent may be impacted by changing
local labor markets. For all three outcomes, tleavth in educational attainment is greater
among tribes without casinos than those with casirkor example, among those 20-24 years of
age, those in a reservation without a casino Hackgercentage point increase in the fraction
attending any college, but the increase among tboseservations with a casino operation only
increased by four percentage points.

These simple analyses are instructive but they masgk important heterogeneity across
different demographic groups. In the next sectia® outline an econometric model that will
allow us to examine the impact of casinos on tteggezl 25-40 and we allow the impact to vary
by race, gender and educational attainment. Ligeywwhen we examine the impact of casinos

on educational attainment, we will consider howithpacts vary by race, gender and age.

V. Econometric M ode€l

TheCabazon decision was issued in 1987 and the IGRA was passkE@88. According
to the law, tribes must first establish a compaith the state before it can open a casino. In
most states, compact negotiations took some tinteesmajority of casinos opened during the
1990s. A total of 17 casinos in our sample opgmett to the passage of the IGRA. Some
tribes opened casinos without a signed compactniost had signed agreements with the state.

After a compact is signed, the size of casino dpmera typically expands greatly. In their
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analysis of the social and economic impacts ofdnaiasinos, Evans and Topoleski (2002) show
that the casinos’ impact on most outcomes suclmaéogment opportunities, crime, and
bankruptcies, continued to grow through the firstygars of operation. Subsequently, the
‘treatment’ effect of a casino does not end oncasino is opened. The effect of the casino
builds over time. Given these results, our ecortamanalysis will compare the growth in
outcomes for tribes that obtained a casino bef689 land those that did not. We hold constant
tribe specific characteristics and secular changesitcomes common to all tribes, and
therefore, our econometric framework is a basifetkhce-in-difference model, which can be

described by the following equation:

Q) Yijt = Xith + YEARZOOQ"CAS|NOJ'(X +V+ U+ g

where y represents the outcome of interest forgmeirfrom tribe j in year t. The vector X
includes demographic information about the indigildand v and u are tribe and year effects,
respectively. The key covariate is the interactemm YEAR200CASINOj, where

YEAR?2000 equals 1 for observation from the 2000saerand CASINQequals 1 if the person
belongs to a tribe that opened a casino by 89Bhe parametern’ measures the growth in
outcomes between the two census years attributalale€asino operation. Because individuals
on a reservation in a particular year can be afftebly common events, we allow the errgts
within a tribe/year group to be correlated andneste the variance/covariance using a procedure
suggested by Liang and Zeger (1986). Individuaiga weights are used in all econometric

models. Although many of the outcomes are dichotmnwe estimate all equations as linear

% Class Ill casinos are much more profitable thaas€ll bingos so we only define the casino indicaiequal 1 if
the tribe has either slot machines or table gariiés.should also note that although there are ctiyrabout 240
Vegas-style casinos on reservations, by 1998 there a lot fewer.
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probability models. We get very similar resultsemtwe utilize logistic regression models for
the dichotomous outcomes (Kim, 2005).

The difference-in-difference model uses the tirathpn outcomes for tribes that never
open casinos as an estimate of the secular tremtaomes that would have occurred in the
absence of treatment. The model will not provid®msistent estimate if the treatment is more
likely to occur in tribes with different trends autcomes. For example, the model will overstate
the employment gains of a casino if reservatiorih faster-than average job growth were more
likely to open casinos. Likewise, the model witiderstate the treatment effect if tribes that
anticipated slower than average growth were masdylito move towards casino-style gaming.
The available evidence indicates that neitherékiels nor trends in economic outcomes predict
which tribes opened casino style gaming. EvansTambleski (2002) estimate probit models
where the outcomes of interest are whether a wib®@pen a casino by 1995 or 2000 and the
covariates are levels and trends of economic vi@saineasured prior to passage of the IGRA.
In their analysis, economic variables such assjpecific measures of the employment to
population ratio, the fraction of tribal membersriiing but poor, changes in the variables over
the 1983 through 1989 period, and log county-legal wage and per capita income, were not
statistically significant determinants for whetliee tribe opened a casino by either 1995 or
2000. The only statistically significant covarsia the probit models are measures of the
population in the area near the reservation, whielns that tribes in more populated areas were
more likely to open a casino.

We examine this in more detail using data avadas part of the Census Summary File
3a series that provides aggregate data down teeleevation level for each census year. Using

data from the 1980 and 1990 census data, we exammether reservations that will eventually
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open a casino had different time trends in key eooo outcome variables. For this analysis, we
constructed a panel of reservation-level data &&01and 1990 only. We deleted any tribe that
opened a casino before 1990. We then regressed lsyriribe-level economic variables on a
tribe fixed-effect, a year effect and a dummy #ngals 1 if a tribe will opened a casino
sometime in the 1990s. The models are designeramine whether those tribes that eventually
open a casino in the 1990s are somehow different those that did not. The dependent
variable and the coefficient (standard error) angltacebo treatment dummy variable in three
regressions are as follows: fraction of the popaortein poverty, 0.0129 (0.0114); fraction age

16 or older in the labor force, -0.009 (0.023); fitzestion of those in the labor force unemployed
0.023 (0.024¥! Like the results in Evans and Topoleski, theselts indicate those who
eventually open a casino did not have differentuginarates in economic outcomes prior to the

opening of a casino.

VI Results

A Changesin Labor Market Outcomes

In this section, we demonstrate how gaming opanathave altered the labor market
outcomes of reservation residents. Since the fottiss paper is how local conditions alter the
demand for education among young adults, we cactsbrua sample of workers that young
adults might reasonably expect to use as a gaudettoe local labor market conditions. As a
result, we estimate models similar to those in @qad1l) for residents aged 25-40. We estimate
models for four labor market outcomes: labor fqraeticipation, employment and full-

time/full-year employment (for those in the laboanket) and labor earnings (among those

ZLWe weight the first regression by population ameldther regressions by the population aged 1®waed
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employed full-time and full-year). To examine titerogeneity in the treatment effect across
different types of residents, we allow the impdotasinos to vary across race, gender, and
education.

Linear probability estimates of the impact of casi on the labor market outcomes for
adults 25-40 are presented in Table 3. Other catesrin the model include tribe fixed effect, a
year effect, a complete set of age dummy varialblesmplete set of education dummies, an
indicator for residents who are Indians, an indic&br females, plus separate year effects for
each education group. In Table 3, we only regwtdoefficients on the treatment effects that
vary by education and race status.

The rise of casino gaming has had little impaclator force participation for Indian and
non-Indian men at all education levels. The cogdfits are small and statistically
insignificant®® In contrast, the labor force participation ratereased by 6 percentage points for
Indian women with and without a high school degied by 3.4 percentage points for those with
greater than a high school degree. These finalfgetsults are all statistically significant.

The introduction of casino gaming is estimatethtwease the employment rate among
Indians in the labor force, especially those witv education levels. For Indian men, casinos
increased the employment rate by 5.7 percentagggp@mong those with less than a high school
degree and by 6.7 percentage points for high sapaoluates, and both of these results are
statistically significant. There is a small pogtiand statistically insignificant increase in
employment for Indian men with more than a highostldegree. For Indian women,
employment increases for all education levels &edmpact declines monotonically as

education rises. The introduction of casinos isreged to increase employment by 6.9, 4.0, and

% Throughout the rest of the paper, when we refestatstically significant or insignificant resultse are referring
to the results of two-tailed tests using a 95 patrcatical value.
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2.1 percentage points for high school dropoutd) Bithool graduates, and college educated,
respectively. The first two estimates are statdly significant at the 95 percent confidence
level, while the final result has a p-value of ab@1®9. Among non-Indians, the only
statistically precise coefficient in the employmenquation is for males with less than a high
school degree where the opening a casino is eglihtatincrease employment by 8.2 percentage
points. All other coefficients for non-Indianstime employment equations are statistically
insignificant and modest or small in magnitude.

Even though the employment rate increases fordducated Indians (high school
dropouts), there is no corresponding increaseliftime/full-year employment for this group.
In contrast, casinos are estimated to increaseimodl/full-year employment by 4.4 percentage
points among Indian men with a high school degiBeere is however a much larger increase in
full-time/full-year employment among Indian womeut bhe size of the coefficient is positively
correlated with education. Casinos are estimatedcrease full-time/full-year employment
rates among Indian females with a high school degrenore by a statistically significant 7 to 8
percentage points. Among non-Indian men and womdédmyugh casinos increased full-
time/full-year employment rates by modest amouaitste lowest-skill groups, none of these
results are statistically significant.

In the final three columns of Table 3, we repatireates for models where the outcome
is the average hourly wage for full time/full yemorkers. Among Indian males, the opening of a
casino generates hourly wages that are $1.78 high#re least educated, $1.68 higher for those
with a high school degree, and $1.38 higher fos¢hwith the most education, and all three of
these results are statistically significant. Theneated impact of casinos on the hourly wages

for Indian women is very different. The estimatezghtment effect for Indian women with a high
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school degree is $1.22 and almost $1.00 for thledsigeducated group and both of these results
are statistically significant. In contrast, weimstte that casinos only increased wages by a
statistically insignificant $0.51/hour for Indiaromen with less than a high school degree. We
estimate statistically insignificant wage changekiced by the opening a casino for non-Indians
from all gender/education subsamples.

We note that in the labor force participation, eoyphent, and hourly wage regressions,
the estimated impacts of opening a casino are umijdarger for Indians than for non-Indians.
Given the large standard errors on the resultadorindians, in most cases, we cannot reject the
null hypothesis that the coefficients are the samress these two groups.

Finally, it is no surprise the industries wherest new jobs appear. We estimated linear
probability models similar to those in the previdabkles where the dependent variable is an
indicator that equals 1 if a respondent is emplagealparticular industry group. The samples
for these regressions are respondents, aged Z§ wh were in the labor force. Among
Indians, employment in the arts, recreation, atdystry (which includes casinos) increased by
7.4 percentage points (standard error of 0.8 p&rgerpoints). Among Indians on reservations,
the only other industry sectors that saw statibyicagnificant changes in employment were
other services (except public administration) whsaelwv a 1 percentage point increase in
employment and manufacturing which witnessed g8rbentage point decline in enrollment.
Among non-Indians on reservations, the only indusérctor that experienced a statistically
significant change in employment shares was coctstruwhich saw an increase of 1.2

percentage points.
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B. Changesin Educational Attainment

The results in Table 3 indicate that the moveni@ieasino gaming by tribes increased
the labor market opportunities for Indian men ammmen, especially those with low levels of
education. Because employment and wages of loledkvorkers have increased relative to
higher-skill workers, the expected returns to etiooahave fallen. Likewise, the opportunity
costs of education have increased with the inanga®iturns to low-skill work. Subsequently,
we suspect that the movement towards casino gamayghave also dampened the demand for
formal education among young adults. In this sective test this explicitly by using a variety
of samples and measures of education.

First, we look at the high school enrollment raftd 5 to 18 year-olds. In this sample, we
define students as enrolled if they are formallingdo class or if they are a high school
graduate. We estimate a model similar to thoSalle 3 but in this case, we allow the
treatment effect to vary by age and race. We esérthis as a linear probability model and the
results are presented in Table 5. In these modelsllow for separate year effects for each
age/race group.

Indians aged 17 to 18 show a statistically sigaiitcdecline in high school enrollment on
reservations with casino gaming. The high schooblément rate is lower by 3.6 percentage
points for 17 year-old Indians and by 6.6 percemfagnts for 18 year-old Indians on casino
reservations. The drop in enrollment is largerlfalian girls compared to Indian boys. Our
results show that among reservations with cassw®ol enroliment rates for 17 and 18 year-
old Indian girls are 5.1 and 8.8 percentage pdower, respectively, than similarly defined
Indians on reservations without gaming. Both efsthresults are statistically significant.

Among 17 year-old Indian boys, gaming is estimateldave reduced enrollment by a
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statistically insignificant two percentage poiriiat among 18 year-olds, the coefficient is a
statistically significant and negative 4.8 percgetaoints. The larger effects of casinos on the
enrollment rates for girls could be due to higlestility or marriage rates induced by the casino.
We investigated this issue using a sample of 171&8wkar-old female Indians. We can easily
construct whether a respondent is married but wetdanerge observations within households
and families to identify whether a teen is a matHerthese models, we found that the casino
treatment effects had small and statistically insigant effects on both outcomes.

The results in Table 5 indicate that the impaatasfinos on high school enrollment is
very different for non-Indians. Among 15 and Eagold non-Indian boys and girls, we
estimate that casinos generated statistically migognt drops in enrollment of 1.4 to 2.2
percentage points. We estimate positive but §talby insignificant treatment effect for 17-
year-old non-Indians. Among 18 year old non-Inddays, we find that their high school
enrollment rate is higher than the enrollment cdteimilarly defined non-Indians without a
casino by 6.6 percentage points and it is statibfisignificant.

Next, we look at the change in educational attaiminof the population aged 20 to 40 on
the reservations. Although casinos should mostlyaich the educational decisions of younger
adults, we begin by looking at a broader rangegesaand the older half of this age group can be
though of as a specification check in that cassiusild have little impact on these people. We
use two outcomes, whether the individual gradubktgd school or had some college education.
In each model, we include a tribe fixed effectsjrahcator for race, plus dummy variables for
four age groups (aged 20 to 24, 25 to 29, 30 t@afd,35 to 40). We allow the year effects to
vary by age group and race and we estimate sepatatels for males and females. The results

from these models are reported in Table 6.
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The results in Table 6 show that between 1990 &8,2young adult Indians on
reservations had large declines in high schoolgfdn rates. For male Indians, high school
graduation rate drops by 9.6 percentage pointde24 age group and by 4.0 percentage points
for 25-29 age group. The impact on young fematkaims was even larger. High school
graduation declined by 11.5 percentage points®242 group and by 9.3 percentage points for
25-29 group. This is clear evidence that favorgddder market conditions lead Indians to drop
out of high school. For non-Indians, females ir2ZB5group show a statistically significant drop
in high school graduation rate by 5.7 percentagetp.o This might be related to the increase of
employment of arts, entertainment, recreation, meraodation, and food services sector which
includes casino industry. The employment of nadidn females in this sector increased by 2.0
percentage points and it is generally low-skilleatkv No other non-Indian group shows a
statistically significant change in high schooldyation rate.

In the results for any the any college educatigtc@me by age groups, results show that
the economic changes generated by gaming opetfana discouraged Indians from starting
college. Among Indians aged 20-24, casinos amecagsd with statistically significant drops in
college entrance of 5.3 and 7.8 percentage pdortspales and females respectively. Among
Indian females aged 25-29, this number falls ttaassically significant 6.4 percentage points.
We do find a statistically significant drop in aadle entrance for Indian males aged 30-34, but
small and statistically insignificant impacts fenfales aged 30-40 and males aged 35-50. There
are no statistically significant impacts of casioosthe college entrance rates for non-Indians in
any age group for either males or females. As@ted above in the introduction, these results
are made more interesting by the fact that casamoimgg tribes generously support college

education for tribal members. Despite this finahsupport, labor market incentives appear to
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be a much stronger draw than tuition cost subsidoes the tribe.

C. Controlling for Migration

The majority of reservation residents stay onrtheservation after high school, but some
may leave the reservation to find another job attend college. Since the census is a
household-based survey, family members who are aivaghool would not be included in the
sample. Our results may therefore understate tiveade for higher education on casino
reservations if high school graduates from thabedrare disproportionately likely to attend
college off the reservation. In this section, wpleit the migration data in the census long-form
to identify individuals who have either recentlyned or left the reservation and to examine
whether these migration patterns impact our basalts.

The census long-form questionnaire asks all redpuais greater than five years of age
where they lived 5 years ago and respondents pedkie zip code of their previous residence. In
the restricted-use versions of the data we aregutie residence five years ago has been recoded
into a ‘place code' which are typically areas latan reservations and hence, include non-
reservation land. Therefore, we can only identihether a respondent living off a reservation at
census time was living on or near a reservatioa y@ars ago. This is especially problematic if
we want to include non-Indians in our data setlf bffaall reservation residents are Indians but
among those who live within 10 mile of a reserviative calculate that only 1 to 2 percent of
people are Indians. Subsequently, if we add badut sample all people who lived on or near a
reservation five years ago, we have a large numibiEbn-Indians (mostly white respondents)
who probably did not live on but rather near anestgon. In contrast, Indians living on a

reservation outnumber Indians living near a redemao adding back Indians who lived on or
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near a reservation five years ago will most likety add back too many who lived off a
reservation five years ago.

There is one final concern about the migration sod®@ome place codes include areas
with multiple reservations. In these situations,randomly assign a person to a reservation
using the census-year Indian populations to detexrtiie probability of placement into a
reservation.

With the census migration data, we generate theparate samples of Indians aged 20 to
292 First, we identify people who lived on the resgion both at census time and five years
prior to the census. Second, we identify people did not live on the reservation five years
prior to the census but lived on the reservatioreasus time. Third, we can identify people that
lived on a reservation five years prior to a cermutdived off the reservation at census time.
The first two groups when combined are the Indiahs lived on the reservation at the time of
the census, which is the population we used imtbédels reported in Table 6.

Counts of Indians by sample type, year, casinaist@nd education level are reported in
Table 7. First, notice that of those people livimgthe reservations five years ago (Groups 1 and
3), the fraction that moved off the reservatiortlog time of the census increased between 1990
and 2000, and the increase was larger among tulikes casino. This fraction increased from
24 to 26 percent between the two census yearssenviaions without a casino and from 25 to
34 percent on reservations with a casino. Seanfrtipse living on a reservation at the time of
the census (Groups 1 and 2), the fraction that chtwéhe reservation within the past five years
grew between 1990 and 2000 and the growth wasrlargeng reservations with a casino. In

1990 on reservations without a casino, 8 percettt@population moved there in the past five

% We focus on the 20-29 year age groups since theeethe subsamples identified in Table 6 that weost
impacted by the presence of casinos on reservations
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years and this number increased to 12 percentd0.2The numbers for reservations with
casinos were 11 percent in 1990 and 15 perceri00.2So it appears that among Indians aged
20-29, both out- and in-migration increased ondndieservations with casinos relative to non-
casino reservations over the 1990 to 2000 perdatice also that the education level of
incoming and out-migrants is higher than those wisce on the reservation in both time periods.
In 2000, 78.6 percent of out-migration and 72.%eet of incoming migrants were high school
graduates on the gaming reservations, while onlgeg@ent of group 1 Indians had high school
degree. Therefore, the exclusion of out-migraetg.( the samples in Table 6) should lead us to
overstate the negative impact of casinos on edutatattainment because those who have left
the reservation with a casino tended to have hilgweds of education.

Using data for Indians aged 20-29, we estimataliprobability models for the high
school completion and college entrance outcomethfee different subsamples. First, we
examine the impacts for Indians living on resensagiat the time of the census. This sample is
constructed by using data from Groups 1 and 2 ffafie 7 and the sample is similar to the one
used in Table 6 except that now we delete datadarindians. The second group includes all
people who lived on the reservation five years teetbe census, regardless of where they live
now (Groups 1 and 3). This sample does not inclhdaew migrants to the reservation but
does include people have migrated to other pariseotountry. Finally, we look at those who
lived on the reservation five years prior to thaszes and at the time of the census (Group 1
only). We estimate separate models for maled@mdles, and within each model, we estimate
separate treatment effects for those age 20-22%#9.

The results from these models are reported in T&bl€he first two columns report

results for those on reservations at the time @fcemsus. These results are similar in magnitude
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to those in Table 6. In the next column, we coaisidsults for those who were on the
reservation five years prior to the census butdilsewhere at the time of the census. In this new
sample, casinos generate statistically significadtictions in high school completion rates for
males aged 20-25 and females in both age groupgieNbat in these samples, the impact of
casinos on high school gradation rates is aboutdh®e for males but the estimate for female
Indians aged 20-25 is about 3.5 percentage pawntsrithan the comparable estimate for Groups
1 and 2 combined, and the estimate for women age&2b2s now half the previous estimate.

We find that casinos are associated with statibfisgynificant reduction college entrance rates
for males and females aged 20-25 but there ard amdbstatistically insignificant impacts for
those aged 25-29. These results indicate thaetiuho left the reservation have higher
educational levels than those who stayed and N@S§idering this group will tend to overstate
the impact of casinos on education. These resufigest that some of the younger people not on
the reservation at the time of the census mayteadihg college, and that possibly some of the
older people used the benefits of a higher educéti@xit reservation life.

The results do however indicate that there isgeland pronounced negative impact of
casinos on the educational attainment of those sténged on reservations. In the final two
columns of Table 8, we look at the impact of casian those who were on reservations five
years before the census and those at census timme@&). Note here that the numbers are very
similar to the estimates for Groups 1 and 2 whscha surprise given the small fraction of
people in group 2. Among those in Group 1, casaresstimated to reduce high school
graduation rates by over 7 percentage points fdiainmales 20-25 and about 10 percentage
points for female Indians in both age groups. €hesults are statistically significant.

Likewise, casinos are estimated to reduce collegmamece by 6 and 3 percentage points for
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Indian males aged 20-25 and 25-29 respectivelypgrabout 10 percentage points for Indian
women in both age groups. Again, these resultstatestically significant.

There is a concern that the estimated treatmeettsfin the proceeding analysis may be
capturing other local economic conditions rathantthe impact of a new casino. To examine
this hypothesis, we re-estimated our basic modelsamples that included only people who
lived near but off the reservation. If our modae capturing local labor market conditions not
due to the casino, we would expect to find largereses for the treatment variable in these
models. For reservations with a casino, we indualepeople that lived within 25 miles of the
zip code where a casino is located but not onvasiens. For tribes without a casino, we
included people that lived within 25 miles of the @servation census block with the largest
population but not on a reservation. We identifiedghly 1.67 million people aged 25-40 who
are in the labor force who meet the residencyraaitdefined above. We then estimated a linear
probability model where the dependent variablenigndicator that equals 1 the respondent is
employed. The estimated casino treatment for hevgith less than a high school degree, a high
school degree, and more than a high school degee® 155 (0.0218), 0.0177 (0.0116) and
0.0029 (0.0051), respectively. The estimates filoensame model for non-Indians are -0.0084
(0.0084), 0.0015 (0.0022), and 0.0057 (0.0024)es€lresults are substantially smaller than the
estimates for the same outcome in Table 3.

In the off-reservation samples, there were roudti®p4 million males and 1.292 million
females aged 20-40. For these two groups, weeslsmated linear probability models for the
high school graduate and any college outcomesselhmdels are exactly identical to those in
Table 4 except they include the off-reservation@am The estimated casino treatment effects

for Indian males aged 20-24 living off but near teservation is -0.0061 (0.0237) in the high
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school graduation model and 0.0056 (0.0275) irathecollege model. Similar estimates for
Indian females in the same age group are -0.00623Q) and -0.0213 (0.0307) respectively.
The estimated coefficients the casino treatmenhdorindian males and females aged 20-24 in
the high school graduate and college entrance ieqsadre all less that 0.01 in absolute value
and all statistically insignificant. These reswlignal two key results. First, any impact of the
casino on local employment outside the reservati@mall. Second, it does not appear that the
results in this paper are simply capturing lochblamarket conditions outside the reservation.

In the basic models, we estimated a single treateféct model where all casinos are
assumed to have the same impact. Evidence in Brah$opoleski suggest that the impact of a
casino grows over time as the casino naturally growe examine whether there is
heterogeneity in the results based on the ageeatdkino. In the basic models from Table 6, we
allowed the treatment effect to vary based on wédretie casino opened in 1992 or earlier, 1993
to 1995 and 1996 or later. The estimates shower ®vidence of a larger impact on enrollment
for casinos that have been opened longer. Indhege enrollment equation for Indian males
aged 20-24, we that the treatment effect (stanelaat) for the three time periods for males are -
0.079 (0.0275), -0.045 (0.0193) and -0.0388 (0.03@kpectively. The corresponding numbers
for females are -0.0929 (0.032), -0.1086 (0.02&6Y -0.0481 (0.0345). In these models, the
three treatment effects for non-Indians males anabfes in the 20-24 age group was statistically
insignificant in all cases. We get less of a cstesit pattern when we examine high school
completion for this age group. Among Indians malged 20-24, we estimate the casino
treatment effect on high school completion to 8685 (0.0396), -0.1280 (0.0339) and -0.0628
(0.0442) for the oldest to youngest casinos. Tdreesponding numbers for females are -0.0974

(0.0301), -0.1460 (0.0244) and -0.0807 (0.0433jaiA, none of the estimated treatment effect
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coefficients for non-Indian males and females &f@@4 were statistically significant in the

high school enrollment equation.

VII. Conclusion

In 1998, the Indian Gaming Regulatory Act was pdsasith the stated goal of enhancing
tribal self sufficiency. Our estimates and thoketbers suggest that to some degree, the IGRA
has been successful. The opening of a casindimsatsd to increase the fraction of Indians on
reservations with a job and to increase their yowdge rate. These benefits are largest for
those with the lowest levels of education. The ltesa this paper suggest that the greater
availability of higher-paying, low skill jobs mayafie had some unintended negative
consequences. We estimate that increased avaylaisijobs for low skilled workers is
associated with sharply lower levels of high scherobliment, high school completion, and
college entrance.

In contrast to the conflicting results found in therature when one measures labor
markets at the state level, our results are inwiitke recent papers that demonstrate pronounced
behavioral responses to labor market conditiongwthe local market is defined at a much
lower level of aggregation. Our methodology amdliings are closest to the work of Black,
McKinnish, and Sanders (2005) that used the coarband bust in Kentucky and Pennsylvania
to demonstrate that educational attainment of yadts is counter cyclic. In their paper as
well as the results here, the primary beneficiaofasew job opportunities were those with low
levels of education, which not only reduced theeet@d returns to future education but
increased the opportunity cost of obtaining monecation.

Our results and the work of Black, McKinnish, arah8ers may also suggest caution
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when considering particular economic renewal peticiFor example, some have advocated for
aggressive federal jobs programs to generate emmglotyopportunities in inner cities to deal
with chronic unemployment, especially for youngdilanales. If the new jobs generated by
these programs are for low skill males, then thegrams may also encourage students to exit
education to take the jobs.

Finally, our results indicate that other factorgynbe much more important in the college
enrollment decision than tuition levels. Many ésbhave used casino profits to improve
education opportunities for members, yet even tidse benefits, high school attendance, high
school graduation and college enrollment ratesédditive to the performance in non-casino

reservations.
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Table 1. Sample Composition, Individuals Aged 25-40 Living on
Federally Recognized Reservations,
1990 and 2000 Census L ong-Form Data

Tribes with Casino Tribes without Casino
1990 2000 1990 2000
Indian 12,073 14,867 10,230 12,699
<HS degree 3,594 3,812 3,263 3,347
HS degree 4,444 5,660 3,724 4,701
>HS degree 4,035 5,395 3,243 4,651
Non-Indian 19,775 20,896 6,925 6,499
<HS degree 2,689 3,037 1,208 1,349
HS degree 7,039 6,406 2,481 2,062
>HS degree 10,047 11,453 3,236 3,088
Total 31,848 35,763 17,155 19,198
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Table2: Sample Characteristics, IndividualsLiving on
Federally Recognized Reservations,
1990 and 2000 Census L ong-Form Data

Tribes with a Casino Tribes without a

Casino
Variable Sample 1990 2000 1990 2000
In labor force 25-40 year olds 7763 7719 7228 0447
Employed 25-40 year olds .8685 .8918 .8355 .8399
Full time/full year worker ~ 25-40 year olds .6210 868 .5545 5977
Hourly wage 25-40 year olds Full time/  13.69 14.14 12.69 12.76
(in real 2000 $) full year workers
Currently in school 15-18 year olds .8674 8738 086 .8756
High school graduate 20-24 year olds 7234 7218 6276 .7064
Any college 20-24 year olds .3588 .3990 .2925 3426
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Table 3: Linear Probability Estimates, Impact of Indian Casinos
On Labor Market Outcomes, Reservation Residents Aged 25-40,

1990 and 2000 Census L ong-Form Data

Hourly wage among full-

In labor force Employed Full-time/full-year worker time/full year workers
Race/Education All Male Female All Male Female All Male Female All Male Female
Indian
< HS degree .0202 -.0227 .0664 .0597 .0568 .0689 .0317 .0319 .0194 1.19 1.78 51
(.0174) (.0167) (.0275) (.0178) (.0230) (.0258) (.0174) (.0220) (.0258) (.78) (.88) (.87)
[.55] [.63] [.46] [.64] [.63] [.67] [.36] [.36] [.36] [10.16] [11.52] [8.77]
HS degree .0321 -.0014 .0629 .0551 .0674 .0401 .0601 .0436 .0736 1.48 1.68 1.22
(.0126) (.0139) (.0189) (.0129) (.0175) (.0141) (.0163) (.0212) (.0205) (.36) (.39) (.52)
[.66] [.70] [.63] [.77] [.73] [.81] [.52] [.51] [.53] [10.86] [12.06] [9.70]
> HS degree .0273 .0204 .0344 .0221 .0209 .0211 .0487 .0015 .0860 1.33 1.38 .98
(.0124) (.0151) (.0158) (.0106) (.0157) (.0125) (.0125) (.0173) (.0152) (.43) (.49) (.40)
[.80] [.83] [.77] [.86] [.83] [.89] [.61] [.61] [.61] [12.76] [13.89] [11.64]
Non-Indian
< HS degree -.0160-.0189 -.0073 .0544 0820 -.0091 .0333 .0272 .0456 .45 .78 .02
(.0261) (.0301) (.0419) (.0154) (.0191) (.0370) (.0259) (.0227) (.0533) (.59) (.67) (.87)
[.67] [.80] [.52] [.86] [.86] [.86] [.56] [.63] [.47] [10.27] [11.32] [8.80]
HS degree .0091 .0219 -.0034 .0196 .0229 .0111 .0241 .0338 .0075 A7 .55 .36
(.0117) (.0145) (.0171) (.0132) (.0142) (.0170) (.0203) (.0224) (.0362) (.37) (.49) (.37)
[.81] [.91] [.70] [.92] [.91] [.93] [.66] [.71] [.60] [12.33] [14.28] [10.04]
> HS degree .0041 .0044 .0028 .0046 .0000 .0097 -.0097 -.0004 -.0166 .19 .93 -.83
(.0118) (.0137) (.0183) (.0125) (.0165) (.0117) (.0132) (.0200) (.0215) (.73) (.63) (1.07)
[.86] [.93] [.79] [.96] [.96] [.96] [.75] [.85] [.66] [16.04] [17.74] [13.87]
# of Individuals 103,92350,771 53,152 78,117 41,888 36,229 78,117 41,888 36,229 45,382 25,473 19,909
R? 0.1064 0.0980 0.0931 0.1064 0.1198 0.0971 0.1052 0.1598 0.0672 0.1922 0.1783 0.1702

Numbers in parentheses are standard errors that &l arbitrary correlation across observationa inibe/year cell. The numbers in brackets angpéa
means. Other covariates include tribe fixed effeae, race and education fixed-effects, yeactsfthat vary by education/race status, and whgpeoariate,

a male dummy variable
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Table4: Linear Probability Estimates, Impact of Indian Casinos
On Employment by Industry, Reservation Residents Aged 25-40,
1990 and 2000 Census L ong-Form Data

Non- Indian Indian
Industry All Indians  Indians Males  Females
Agriculture, forestry, fishing, -.0001 .0080 .0048 .0183 -.0025
hunting, mining (.0038) (.0056) (.0085) (.0098) (.0032)
Construction -.0069 -.0142 .0120 -.0256 -.0052
(.0087) (.0086) (.0055) (.0143) (.0034)
Manufacturing -.0177 -.0349 -.0019 -.0367 -.0297
(.0072) (.0089) (.0092) (.0097) (.0104)
Wholesale and retail trade -.0098 -.0029 -.0123 -.0080 .0030
(.0054) (.0066) (.0089) (.0069) (.0086)
Transportation, warehousing, .0043 .0037 .0028 -.0057 .0129
utilities, information, (.0027) (.0039) (.0050) (.0052) (.0048)
communication
Finance,insurance, real estate, -.0005 -.0040 .0026 -.0036 -.0029
rental, leasing (.0027) (.0029) (.0040) (.0029) (.0043)
Professional, scientific, .0063 .0053 -.0032 .0059 .0044

management, administrative, (.0042)  (.0027)  (.0057)  (.0052)  (.0031)
waste management.

Educational, health & social -.0031 .0007 -.0135 .0011 .0030
services (.0061) (.0087) (.0082) (.0069) (.0133)
Arts, entertainment, .0393 .0741 .0118 .0778 .0682

recreation, accommodation, (.0070)  (.0077)  (.0082)  (.0095)  (.0082)
food services

Other services except public .0089 .0108 0121 .0093 .0129

administration (.0045) (.0037) (.0089) (.0033) (.0053)

Public administration -0043  -.0107 -.0001 .0135 -.0381
(.0053) (.0079) (.0060) (.0112) (.0097)

# of Individuals 78,079 34,366 43,713 17,806 16,560

Each cell is the coefficient on the casino*Year20@@iable from a different regression. Numbers in
parentheses are standard errors that allow fotrarpicorrelation across observations in a tribayyell.
Other covariates include tribe fixed effects, yefiects, age effects, and where appropriate, séxase
effects.
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Table5: Linear Probability Estimates, Impact of Indian Casinos
On High School Enrollment, Reservation Residents Aged 15-18,
1990 and 2000 Census L ong-Form Data

Race/Age All Male Female
Indians
15 -.0002 .0208 -.0206
(.0110) (.0138) (.0161)
16 -.0051 -.0032 -.0032
(.0137) (.0171) (.0208)
17 -.0361 -.0243 -.0509
(.0209) (.0210) (.0299)
18 -.0661 -.0476 -.0872
(.0204) (.0260) (.0259)
Non-Indians
15 -.0190 -.0157 -.0222
(.0244) (.0264) (.0258)
16 -.0147 -.0159 -.0136
(.0126) (.0184) (.0176)
17 .0195 .0100 .0289
(.0281) (.0284) (.0362)
18 .0478 .0664 .0368
(.0358) (.0355) (.0481)
# of Individuals 33,315 17,078 16,237
R? 0.1101 0.1186 0.1173

Numbers in parentheses are standard errors toat &b
arbitrary correlation across observations in afyibar cell.
Other covariates include tribe fixed effects, age eace, and
year effects that vary by age/race status.
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Table6: Linear Probability Estimates, Impact of Indian Casinos
On High School Graduation, Any College, Reservation Residents Aged 20-40,

1990 and 2000 Census L ong-Form Data

High School Graduate Any College
Race/Age Male Female Male Female
Indian
20-24 -.0955 -.1147 -.0530 -.0876
(.0310) (.0202) (.0175) (.0196)
25-29 -.0396 -.0931 -.0277 -.0636
(.0196) (.0194) (.0175) (.0185)
30-34 -.0252 .0085 -.0447 .0201
(.0166) (.0177) (.0156) (.0189)
35-40 .0251 -.0177 .0144 .0028
(.0189) (.0187) (.0188) (.0184)
Non-Indian
20-24 -.0308 -.0338 .0339 .0207
(.0264) (.0256) (.0433) (.0444)
25-29 -.0239 -.0572 -.0169 -.0653
(.0371) (.0302) (.0533) (.0456)
30-34 -.0313 .0079 -.0736 .0401
(.0326) (.0332) (.0531) (.0483)
35-40 -.0204 -.0404 -.0318 -.0475
(.0261) (.0263) (.0350) (.0378)
# of Obs 64,656 67,391 64,656 67,391
R? 0.0943 0.0836 0.0861 0.0711

Numbers in parentheses are standard errors that &l arbitrary correlation
across observations in a tribe/year cell. Otheadates include tribe fixed
effects, age group and race fixed-effects and g#acts that vary by age
group/race status.
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Table 7: Population Counts by Migration Status, Indians Aged 20-29,
1990 and 2000 Census L ong-Form Data,

Reservation Status Tribes with a Casino Tribesauitta Casino
5 years
before the ]
Group  census At the Census Education 1990 2000 1990 2000
# of Obs. 7,144 7,776 6,247 6,813
<HS Degree 35.2% 33.0% 36.2 % 27.7 %
1 ON ON
HS Degree 40.6 % 40.1 % 39.8 % 41.2 %
>HS Degree 24.2 % 26.9 % 23.9% 311 %
# of Obs. 883 1,411 556 945
<HS Degree 34.1 % 27.1 % 27.0% 20.1 %
2 OFF ON
HS Degree 33.5% 35.2% 36.3 % 351%
>HS Degree 32.4% 37.7 % 36.7 % 44.8 %
# of Obs. 2,403 4,064 1,967 2,399
<HS Degree 23.2% 21.4 % 24.8 % 19.8 %
3 ON OFF
HS Degree 38.1 % 34.0 % 35.9% 32.8%
>HS Degree 38.7% 44.6 % 39.3% 47.3 %
Total 10,430 13,251 8,770 10,157
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Table8: Linear Probability Estimates, | mpact of Casinos On High School Graduation,
Any College, Indians Aged 20-29,
1990 and 2000 Census L ong-Form Data

People on reservations five
years before the Census
AND at the time of the

People on reservations

People on reservations at five years before the

the time of the Census Census Census
Groups 1,2 Groups 1, 3 Group 1
High School Graduate
Male Female Male Female Male Female

20-24 -.0697 -.1052 -.0715 -.0647 -.0739 -.1074

(.0321) (.0166) (.0201) (.0168) (.0336) (.0178)
25-29 -.0156 -.0892 -.0085 -.0407 -.0132 -.0953

(.0205) (.0143) (.0176) (.0174) (.0214) (.0148)

# of Obs. 15,382 16,361 18,760 20,019 13,606 44,3
R? .0558 .0619 .0452 0414 .0552 .0592
Any College

Male Female Male Female Male Female
20-24 -.0603 -.0969 -.0450 -.0504 -.0559 -.1002
(.0153) (.0189) (.0149) (.0228) (.0162) (.0185)
25-29 -.0358 -.0759 -.0091 -.0178 -.0324 -.0804
(.0145) (.0182) (.0166) (.0199) (.0156) (.0181)
# of Obs. 15,382 16,361 18,760 20,019 13,606 44,3
R? .0456 .0573 .0462 .0485 .0425 .0570

Numbers in parentheses are standard errors that &l arbitrary correlation across observationa in
tribe/year cell. Other covariates include tribeefl effects, age group and race fixed-effects aad gffects
that vary by age group/race status.
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