Journal of Social Sciences 8 (1): 54-60, 2012
ISSN 1549-3652
© 2012 Science Publications

Minority Serving College and University Cost Efficiencies
Thomas Sav, G.

Department of Economics, Raj Soin College of Bussne
Wright State University Dayton, Ohio 45440, Unit®ttes

Abstract: Problem statement: Higher education minority enrollment growth has @utstripped
white non-minority growth in the United States. Miity serving colleges and universities have
disproportionately attended to that growth and wdlhtinue to play a critical role in providing mirty
educational opportunities in a knowledge basedgioidally diverse economy. However, they will face
new and challenging budgetary and managerial refanduced by the global financial crisis. As a tesu
they will be pressured to operate in the futurehwgteater cost efficiencyApproach: Panel data
pertaining to minority serving colleges and uniitgs was used along with stochastic frontier asialy
to provide cost inefficiency estimates over a fowgar academic period. Specification of an
inefficiency component contained time varying ingtonal characteristics and influences, including
public Vs. private ownership contrdResults: Minority College and university mean inefficiencyasv
estimated to be approximately 1.24, indicating &Z2dperation above the frontier cost. The study
found that institutions achieved inefficiency retlons or efficiency gains in 2008-09 compared to
2005-06. The findings suggested that private usbihs operated at greater inefficiencies relative
their publicly owned counterparts. However, thevate sector laid claim to the most efficient
institution, but also the most inefficient one. \i¢hthe public minority serving colleges showed
inefficiency deterioration over time, the findingmint to private institution efficiency gains.
Conclusion/Recommendations. A literature survey indicated that the study colokdthe first attempt
at providing empirical estimates and subsequenglits into the operating cost efficiencies or
inefficiencies of minority serving colleges and vanisities. The cost inefficiency findings suggested
that these institutions did compare favorably imithmanagerial skills. However, as additional
academic years of observations become availabkey ghould be employed to determine the
sustainability of the efficiency levels and gaimcovered in the present study.

Key words: Cost inefficiency, minority serving colleges and ivamsities, stochastic frontier,
Integrated Postsecondary Education Data SystenD@EPE

INTRODUCTON and universities should be of both public and
managerial interest.

The purpose of this study is to provide empirical Li and Carroll (2007) puts the importance of
estimates of the operating cost efficiencies ofarity ~ minority enrollments in proper perspective. It rgpo
serving colleges and universities in the Unitedtedta that over the two decades 1994-2004, U.S. minority
These colleges and universities are officially defi as  postsecondary enrollments increased 146% whileewhit
having a minority student population that excee@®5 enroliments increased 15%. Black, Hispanic, Asiath a
of the total enrollment. They play a key role im&eg  American Indian enroliments increased from 18-3%% o
an ever increasing racially and ethnically diversethe total U.S. student enroliment. In addition,ist
population and preparing minorities for successain reported that minority serving colleges and uniities
global, knowledge based economy. The efficienchwit played a disproportionately greater responsibitityhat
which they produce higher education is criticalthe  enrollment growth. Specifically, minority serving
need for their continued success, especially imwwé  institutions enrolled 38% of all minority studenits
the fact that the global financial crisis has anil w 1984. In 2004, that percent increased to 58%. Based
continue to bring new budgeting models andU.S. population projections, yet greater enrollment
management reforms to all of higher education. Thuspressure may be placed upon these institutiongs It
the operating cost efficiency of these minoritylegés  estimated that, between 2005-2020, the U.S. Hispani
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population will increase 77%, Black population b 3 cost through exogenous shocks such as earthquakes,
and Asian by 69% (Kelly, 2005). A number of mingrit tsunamis, or labor strikes. It can also be duerore of
institutions are a century or more old, such as thepservation but is assumed to follow a normal
Historically Black Colleges and Universities andbBit  distribution with zero mean and varianeg? In
Colleges and Universities in the U.S. Others argontrast, the nonnegative somponent measures cost
relatively new in minority status and are Hispaoit jnefficiency due to environmental factors and fasto
Asian serving institutions. And while minority ynqer the control of the institution. Inefficiency

enrolliments have continued to increase at other sQnfences can be embedded in certain charactesisfi
called non-minority serving postsecondary insting, . institution’s inputs or can be due to manageria

It is opwous that the minority serving c.ollegesq:?m decision-making within the institution. Under the
universities occupy a unigue position in providing Battese and Coell (1995) specification, these

minority higher education opportunities. environmental factors are assumed to enter
To estimate the cost efficiency or inefficiency of .

minority serving colleges and universities the gtud |r!eff|_C|ency fSUCh that the yu are mdepe_nd_ently
employs stochastic frontier analysis using instnal dl_strlbuted with a zero trungated nzormal d|str|_but|
panel data. The data take in a total of four academ With meéan m = zA and variances,’, where z is a
years: 2005-09. Cost inefficiency is estimated ast ¢ vector of inefficiency _determlnants_ as_a vecto_r of
incurred above the minimum cost frontier. Thus,Parameters to be estimated. The inefficiency ofitie
numerical measures of inefficiency can assume sadfie institution at time t can be determined by exp).(u
one or greater than one with the divergence from onBeing that the inefficiency component is non-negati
being the extent of inefficiency. A Cobb-Douglas (Ui=0), the institutional inefficiency can assume
function is used to capture the underlying costcstre. ~ values greater than or equal to one, where any
The inefficiency component is specified as a beingdeviation from the value of one indicates how fze t
influenced by college and university charactersstic institution operates above its cost frontier.

including inefficiency potentially arising from Maximum likelihood is the usual model estimation
differences in ownership structure, viz., publienpared  technique. The Battesse and Corra (1977)
to private non-profit colleges and universitieseTime  reparameterization requires thaf = o,+c,°>. An
varying dynamics of institutional inefficiencies ear estimate ofy = 6,%6” is produced and must, thereby, lie

explored over each of the four academic years. in the interval of zero to one. It can be employ@dest
if the frontier is stochastic. For = 0 the inefficiency
MATERIALSAND METHODS effects in Eq. 1 are irrelevant and other econametr

techniques would be preferred for estimation pugpos

The development of stochastic frontier analysisFory = 1, the random effects can be removed from Eg.
used in this study is rooted in the seminal works 01 and all cost deviations would be due to institogi
Aigner et al. (1977) and Meeusen and Broech (1977).operating inefficiencies.
Theoretical and methodological contributions Three studies involving efficiency estimates
building upon those works are plentiful and arelwel pertaining to higher education institutions empsoyne
presented in Kumbhakat al. (2003); Coelli (2005) yariation of the above formulation. Stevens (2005)
and Fried et al. (2008). Although the general egiimates cost inefficiencies for a 1995-99 paried®
methodology is equally applicable to production andgpgjish and Welsh universities. The inefficienciesy
cost analysis, the interest in this study lies vitie in the range of 1.007-2.011. Instead of cost

latter. In the panel data framework, the basic Cos}nefﬁciencies, McMillan and Chan (2006) estimate

?Xopdrglssfg(; algsél(;utign | in time period t can be techniqal effig:iencjt_es for a 1992-93 cross s_ectjb|45
T Canadian universities. Abbott and Doucouliagos €200
also estimate technical efficiencies for their sk
ComXBrU +v)  i=L.oN = LT 1) 36 Australia (1995-2002) universities and 7 New
Zealand (1997-2003) universities. The technical
where,C is the total cost of production;Xs an mx1  efficiencies of these studies appear to be indnge of
vector of outputs and input prices} is a vector of 0.6-1.0 and indicate the extent to which institusio
unknown parameters and the error term contains twoperate below their maximum potential output. While
components. Theywortion of the error represents the there are obvious relationships between cost
usual random component that affects an institusion’ inefficiencies and technical efficiencies, the tesare
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Full time equivalent undergraduate

masked by differences in the specific data andteraa UGRAD

inability to reformulate the efficiency scores gpidce enroliments, _
them on an equivalent scale to Stevens (2005$RAD = Full  time  equivalent  graduate
inefficiency scores. Two other higher educationtcos enrollments,

frontier studies are also of note but use differenfRESCH Research grant revenues,
modeling assumptions. The Izadi al. (2002) study FACW9 = Nine month contract faculty wage based
uses a 1994-95 cross section of 99 British higher on average salary,

education institutions and Johnes and Johnes (2008*CW12 = Nine month clontract faculty wage based
uses a 2000-03 panel data of 121 English institatio AP _ cgl a\./te:ag(.a sabary,d d val f
Among all these studies, there exist substantia = 'apial price based on year-end value o
. . e . buildings and for estimation purposes, all
differences in the specification of the cost frerdi the X ;
. . . : are in natural logarithms.
use of cross sectional time invariant vs. paneh dat

inefficiency structures and the number of varialzed L
their definitions used in the studies. As a result, 10 take full advantage of the panel data, it is

comparative evaluations are beyond the ability andassume_d th"?‘t_ the operating cost Efﬁc?‘?”CY of gel‘he_
scope of the present inquiry and universities depends upon specific time varying

In empirical studies, the vast majority of institutional characteristics. First and foremo#iat

stochastic frontier analyses have used either thgmludes the - minority Ieve! OT the institution as
translog or Cobb-Douglas specification for the cos easured by the percent minority student enrollment

function. Preliminary investigations in the present. ut operating cost efficiency is also assumed to be

o ..~ influenced by overall student characteristics, udatg
study indicated that most of the translog coeffitie their financial ability to continue with their high

failed to reach reasonable levels of Statlsncaleducation pursuits and the quality of their primang

significance while the Cobb-Douglas revealed . .

) . secondary schooling. A proxy intended to capturi bo
superior statistical performance. Therefore, the
R . i . is the percent of students enrolled that are on low
institution’s cost (C) is modeled with a multi-pnaoct

} income federal grants. The institutions abilityrégain
Cobb-Douglas form as follows Eq. 2: students can also affect cost efficiency. For
underprepared students, some institutions, perhaps
InC, =B, +2.B, '”Ym,*;ﬁ Inp, + (v +4) 2 more than others, offer developmental courses and
J others engage better than others in providing siude
advising and non-instructional student servicese Th
student retention rate serves as the aggregate
institutional measure to capture the inter-ingtitosl
) F. . variation in the success of such endeavors. Student
prices are, of course, dependent upon data avéyabi oiention can be viewed as the result of a combined

Past studies have included full-time equivalentegor of faculty and administration. In contrashe
undergraduate and graduate enroliments as eduabtiontitutional debt is included in the inefficiency

output measures, research grant revenues to prohmponent as a better measure of internal manageria
overall institutional research output and, in sar@ses, 5gministrative decision-making and skill

a faculty wage or average faculty salary for anuinp Following Battese and Coelli (1995), these college
price (Cohret al., 1989; Koshal and Koshal, 1999; Sav, anq university characteristics are included in the
2004; Lenton, 2008). For the present specificattbe, inefficiency determination as follows Eq. 3:

same measures are employed but faculty wages are

included for faculty on nine month salary contraansl U =8+ 35,2, + W 3)

for faculty on twelve month faculty contracts. Some * — 4" ™

institutions employ faculty under both contractual

arrangements while others use one or the other fophere:

accounting purposes. In addition, to account fqiteh  w; = The normal random component

input prices, included is the year-end value of they, = The truncated distribution with the mean being

where, outputs and input prices are representethdy
Y; and R for the N universities over T academic years.
In Eq. 2, empirical measures for the outputs anuitin

institution’s buildings. Thus, the three output s@es conditional on (3) and varianeg’
along with the three input prices for empirical
implementation of (2) are: Based on the above Eg. 3, feare as follows:
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Table 1: Variable means and standard deviations

All institutions

Public institutions

Private ititsitions

Variable Mean SD Mean SD Mean SD
C 8.23E+07 8.23E+07 1.35E+08 9.74E+07 4.14E+07 EH08
UGRAD 3770.000000 3770.000000 6813.000000 73280000 1404.000000 1242.000000
GRAD 410.000000 410.000000 753.000000 916.000000 4.000000 334.000000
RESCH 1.47E+07 1.47E+07 2.48E+07 1.97E+07 6.85E+06 9.93E+06
FACW9 52028.000000 52028.000000 62201.000000 1008800 44116.000000 17942.000000
FACW12 5.14E+04 5.14E+04 6.29E+04 3.32E+04 4.24E+04 2.86E+04
CAP 1.03E+08 1.03E+08 1.72E+08 1.27E+08 4.93E+07 84EB:07
MINORITY 81.660000 81.660000 81.610000 13.240000 .781000 16.840000
LOWINC 64.380000 64.380000 60.830000 12.710000 55000 18.850000
RETENT 62.140000 62.140000 65.450000 9.880000 5935 16.740000
DEBT 36.390000 36.390000 35.890000 29.010000 36080 18.390000
CONTROL 0.560000 0.560000 0.000000 0.000000 1.00000 0.000000
Observations ~ 512.000000 224.000000 288.000000
MINORITY = Percent student minority defined at the postsecondary undergraduate level,

enroliment although some of the same institutions engage in
LOWINC = Percent students on low income graduate education. Institutions with Asian-Amarica

Government grants student populations may be classified as minority
RETENT = Full time student retention measuredinstitutions for certain federal programs but may be

as students returning fall term on this list. Public and private non-profit collegand
DEBT = Percent liabilities to assets universities are included on the list but the Dapant
CONTROL = 1 institutional control is private excludes for-profit institutions.

non-profit, 0 otherwise

For panel data estimation, the most recent four

academic years, 2005-09, of surveys are obtaired fr
The control variable is intended to measure thdPEDS. The minority institutions list was mergedtwi

inefficiency differential that may potentially exign  the IPEDS surveys and institutions were omitted tha
ownership structures defined by private non-profitfailed to report necessary cost and enroliment. ddie
colleges and universities relative to public ingtdns.  final useable sample included an unbalanced s&R®f
Ownership control is included as an inefficiency colleges and universities for a total of 512 obatons.
determinant not as an effect on cost structuresTiis Table 1 presents the means and standard deviations
assumed that public and private non-profit collegegd  Of the cost and inefficiency variables. The sumegri
universities have access to the same productioare presented for all institutions combined and
technology and the same labor and capital markets. separately for public and private colleges and
Chow test on the Ordinary least squares estimatelgniverSitieS. The total cost measure is the academi
indicated that there was no statistically significa Yyear total operating expenditures. Interestinglyy o
difference in the cost structures and, therefozpasate ~ average, public and private sectors have nearhict
ownership estimates of 1 and 2 could not be jestifi Minority enroliments at approximately 82%. Public
However, as indicated in the results follow, thevea  institutions, however, have substantially greater
significant ownership effect on inefficiency. undergraduate enrollment, graduate enrollment and

research outputs. In addition, publics have highage
Data: The U.S. Department of Education maintains a lisStructures for both nine and twelve month contract
of postsecondary institutions enrolling significant faculty. Public institutions also have a slightligier
populations of minority students. The list is usedssist  Student retention rate but a lower percentageunfestts
in determining institutional eligibility for spediffederal ~ ©On low income grants. Both ownership structuresycar
grants and programs. The list of minority institug in ~ @PProximately the same debt.
based on the enrollment data collected by the Nalio
Center for Education Statistics and housed in hateg
Postsecondary Education Data System (IPEDS).
Colleges and universites on the list have been The frontier estimates are presented in Table 2.
determined to report more than 50% of total enrefim At the 1% level of statistical significance the
as belonging to a minority group as defined by Acagr  likelihood ratio indicates that the frontier estima
Indian, Alaska Native, Black and Hispanic. Enrolithss  are to be favored over an ordinary least squares
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technique. In addition]is statistically significant at Table 2: Institution frontier estimates
well above the 1% level and, therefore, indicatest t Standard
inefficiency is present in affecting the overallst®

) ) ’ ) h Variable Coefficient Error t value
of minority colleges and universities. That is, thegg
share of inefficiency in the combined error is Constantg, 6.143 0.240 *25.62
approximately 87%. UGRAD 0.444 0.022 *20.59

Overall, the cost model performs well. All of the (RBEQ(?H %%5171 %%%54 *1*12'i52
output coefficients as well as the nine month facul Facwo 0.014 0.006 0 41
wage and the capital price proxy are statisticallyrFacwi2 -0.001 0.003 -0.42
significant at better than the 1% level of sigrafice. In CZF; 0.417 0.020 *21.05

it ; i Inefficiency
addition, they all carry the expected cost incregsi Constantp, 2.805 1.033 +8.77
effect. Although the twelve month faculty wage este \noriTy 0.163 0.183 0.89
with the unexpected negative sign, it fails to leaay  LowINC -0.222 0.088 *-2.53
reasonable level of statistical significance. Foe t RETENT 0.078 0.067 a7
Cobb-Douglas specification, the coefficients are th DEBT 1.031 0.054 1*9'06

lasticities. Thus, for a 1% increase inczONTROL 0757 0121 635

cost elastici . y 0 > o 0.287 0.045 *6.30
undergraduate enrollments, there occurs an estimate 0.872 0.026 *33.78
0.444% increase in college and university costsoAgn LL -8.929 - -
the three outputs, that is by far the largest cost-Rato 116.398

elasticity. A 1% increase in graduate education or ) o ) )
research produces a cost increase of only a 0.087 aGenerates cost inefficiency impact. The ownership
0.011%, respectively. As would be expected, capitaFoer' variable is the final inefficiency deterraimt

improvements carry greater cost increases relative 21d its positive coefficient reveals greater opieat
increased faculty wages. cost inefficiencies among private non-profit relati

Equally encouraging are the results for theto publicly owned minority colleges and universitie

ineffici fication. Positi fficientsdicat That differential ownership effect is explored in
inefficiency specification. Positive coefficientsdicate greater detail in what is to follow.

increases in inefficiency and, ~therefore, negative™ e 3 provides the calculated cost inefficiency
coefficients can be viewed as efficiency improvetsen gcores as aggregated over the four academic yedrs a
Thus, increases in minority enroliments lead tOfor each individual academic year. In addition,
increased efficiency and suggest that these itisiilsl  jnefficiency scores are decomposed by ownership
are adept at minority education. However, hassector. For all minority institutions, the 2005-6%an
indicated, its effect is statistically insignifidan inefficiency score is 1.237 indicating that intibns
indicating that perhaps the marginal effect woulel b operated at about 24% above their cost frontiers.
only slight given that minority student enrolimersie =~ However, it is noted that institutions managed
already at high levels. Somewhat counter intuitivthe  substantial efficiency improvements over the foeang
efficiency improvement effect associated with as inefficiency scores fell from 1.283 in 2005-0@29
increased enrollment of low income grant recipientin 2008-09; but there were slight increases inalirre
students. However, if such students are generélig@  from the low of 1.211 achieved in 2006-07. Overall,
social and economic backgrounds, then it is possiblthose efficiency gains came through reductionshin t
that it is more efficient for the institution toquuce ~Maximum inefficiency scores and litfle noticeable
education and student services for more homogenoug'ange in the minimum inefficiency scores. On that
student populations, i.e., more specialization his t account, the inter-sector decomposition indicales t

- , .. the private sector lays claim to both the minimum
SEnse may of_fer efﬂqency gans. Yet, the_ cqerfm| inefficient and the maximum inefficient institution
for the retention variable indicates that instiogl

: : And on average, for the 2005-09 periods, privately
attempts to increase student retention tends tatere 0. minority colleges operated at a higher
inefficiency, but not to a high degree of statslic jnefficiency relative to their public counterpartsat
significance. _ o it was only 12% higher (1.298 Vs. 1.159). That is

Of all the inefficiency determinants, institutidna ajso true of the median public vs. private
debt is estimated to have the largest inefficiencyinefficiency, but the 2005-09 difference is only 6%
impact. And while as currently employed it is nely ~ Comparing the 2005-06 academic year to the 2008-
to be a complete measure of internal managemer®9 academic year, the public sector incurred an
decision-making skills, it does support the genei@v ~ increased inefficiency while the private sector
that debt management, at least beyond some point. achieved an efficiency improvement.
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Table 3: Inefficiency estimates by year and control universities. Given the critical role these ingtidns
All Minority Institutions have played in minority higher education, projected
Year 05-09 05-06 06-07  07-08 08-09 minorit_y population growth suggests that future
Mean 1.237 1283 1.211 1.230 1229 educational demands could bring serious resourde an
Median 1.149 1144 1142 1151 1156 financial pressures to bear upon management. That,
S.D. 0.328 0465 0.238 0260  0.294 i i i o fi ;
Skewness S 390 4607 4793 4500 5E32 along with cha_nges in hlgher educ_atlon flna_mcesedn
Minimum 1.031 1.036  1.033 1.033 1.031 by the global financial crisis, provided the impefor
Maximum 4.196 4196  2.845 3032 3360 the current study. Likewise, the inquiry shouldniyri
N~~~ 512000 128.000 128.000 128.000 128.000 nyplic and managerial interest along with it.
Public minority institutions . . . .
Mean 1.159 1144 1149 1166  1.176 Mlnorlty coll_ege and university pane_l dg’Fa was
Median 1.118 1104  1.113 1127 1138 used in stochastic frontier analysis to provide ieicgd
S.D. 0.134 0116  0.127  0.147 0.145 ; i inefficienci
estimates of operating cost inefficiencies. TheralNe
Skewness 3.116 2905 3314 3317 2926 P g L .
Minimum 1.042 1042 1050 1.060 1055 four year, 2005-09, mean |neff|C|_ency estimate was
Maximum 1.844 1618 1764  1.844 1757 approximately 1.24 while the median was 1.15. Thus,
N 224000 ~ 55000 56.000 56.000 57.000 mingrity serving institutions were estimated to Kete
Prlvatemlnorlty|nst|tut|ons 0 . .. .
Mean 1.298 1389 1259 1273 1271 On average at about 24% above their minimum frontie
Median 1.184 1200 1184 1184  1.167 costs. Fifty percent of the institutions, howeverre
S.D. 0.410 0590 0.288  0.316  0.369 0 i i
Slkewness AAL6 3513 4229 2987  A718 _beI(_JW _15 Y%. The findings |nd|c§te that the aggregﬂte_
Minimum 1.031 1036 1033  1.033 1.031 Institutions managed to put into place a substhntia
Maximum 4.196 4196 2845 3032 3360 efficiency gain (inefficient reduction) from the @-06
N 288.000  73.000 72000 72000 71.000 {5 the 2008-09 academic year. When results were
Table 4: Inefficiency distributions by control _dec_om_posed bY _pUb“C Vs. prlvatg non"pmf't
Al Public Private institutions, the findings showed that private nmityo
Percentile institutions institutions institutions  colleges and universities operate more inefficietithn
5th 1.066 1.063 1.070 their public counterparts. The average private
10th 1.079 1.071 1.083 ineffici imatelv 1.30 while th
>5th 1103 1092 1124 inefficiency score was approximately 1.30 while the
50th 1.149 1.119 1.185 public score came in at 1.16. However, in each
75th 1.252 1.167 1.306 academic year and overall, the private sectordkiin
90th 1.411 1.252 1.468 o th t efficient ting institution. At th
99th 3032 1757 3360 o the most efficient operating institution. ame

time, it offered the most inefficient institutiols a

Table 4 compares the percentile distributions ofd"ouP. the public sector inefficiencies deteriodafiom
inefficiency scores. At the 25th and below perdesti the 2005-06 to the 2008-09 academic years while
there is little difference in the public and prigat Private institutions developed efficiency improventse
inefficiency densities. At the median, 50th perdent There are no comparable minority college and
the divergence in the public-private densities begp  university cost efficiency estimates that can seage
widen. Beyond the 50th percentile, the privateemsl benchmarks to the current study. Although not diyec
and university distribution tails out to larger comparable, Stevens (2005) did employ a similar
inefficiencies and exhibits the larger positivewwkess methodology and provided cost inefficiency estiradoe

relative to the public institutions. English universities in the range of 1.007-2.011ithw
that, one would be inclined to conclude that theresu
CONCLUSION group of U.S. minority colleges and universitiesnpare

very favorably in terms of cost efficiency. Future

The main thrust of this study was to empirically fesearch agendas might take interest in exploros c
investigate the cost efficiency of producing higherefﬁciencies in other minority serving institution$n
education among minority serving colleges andaddition, as future academic years of observations
universities in the United States. That inquiryrsed to ~ become available for the current group of minority
be of particular importance given the increases ircolleges and universities, it would be of interést
minority enrollments in the U.S. and the apparentdetermine the managerial ability of these institugi to
disproportionate share of those enrollments beingenerate greater efficiency gains in the offerifg o
attended to at minority serving colleges andminority higher education.
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