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1. Introduction

Public subsdies to higher education from both Federd and State governmentsin the United
States take many and varied forms (McPherson and Schapiro, 1998). Traditionally, the Federa
government subsidizes individua students and their families directly through grants, loans and tax credits,
whereas State governments subsidize students and families indirectly by providing placesin public
colleges and universities at tuition rates below actual cost. State governments also offer merit- and
means-based financia ad awards to students, but these have been smaler in number and vaue than the
Federa programs.

Recently, some States have augmented the menu of higher education subsidies with scholarship
programs funded by State L otteries. Georgia s HOPE scholarship program is perhaps the most
noteworthy, sinceit started in 1993, and has spent over $658 million on 358,000 students (Bugler,
Henry and Rubenstein, 1999). Cornwell et al. (2000) and Dynarski (2000) have studied enrollment
effects of this program. Florida adopted asimilar program in 1997, the same year that students
attending tate ingtitutions in New Mexico began receiving lottery funds under the New Mexico Lottery
Success Scholarship (NM Success) program. To the middle of 2000, the New Mexico program had
made 35,637 awards totaling $25.1 million (Montoya-Real 2000).! The federa government has dso
introduced its own HOPE program, in the form of tax credits and tax-deferred savings. These more
recent programs have yet to be evauated empiricaly.

Dynarski (2000) finds alarge enrollment response to Georgid s HOPE program, particularly

among middle- and upper-income recipients of the scholarship who would not otherwise have been shut

1. Montoya-Rael, NM CHE, 2000. The number of awards overstates the number of recipients as the figure provided



out of college by inability to pay. She dso finds that HOPE' s high school GPA requirement is one
element that shuts out low-income students. Unlike other lottery-funded college scholarship programs,
the NM Success program demands no minimum high school performance and requires alower college
GPA to retain the award. Moreover, New Mexico is a substantialy poorer state, with a
correspondingly lower ability to fund public subsidies for education: New Mexico ranks 48" in 1998
per capitaincome whereas Florida ranks 19th and Georgiaranks 23.2 Thus, in addition to supplying
another “data point” to better understand the impact of |ottery funded subsidies, our study looks at how
these subsidies work with lower academic requirements and when the digible population is, as awhole,
poore.

We offer two human capita mode s to predict enrollment effects of the scholarship program.
The key characterigtics of students in these modd s are academic ability and capacity to finance
educationd invesments. We mode the decision to attend college and the decision to stay in the home
date to attend college. From these models we derive testable hypotheses about the gross impacts and
digribution of impacts on enrollment. In particular, we hypothesi ze that less academicdly able students,
regardless of income, will be drawn into college, and that rich, more able students will be diverted back
to New Mexico from out-of-gtate inditutions. We aso consder how the particular requirements of the
NM Success program should affect college grades and persstence in college.

Using detailed adminigtrative student data from the University of New Mexico (UNM), the
largest post-secondary ingtitution in the state, we conduct a “differences’ analyss of sudent cohorts

who began asfreshmen a UNM before and after the implementation of the Success program. We find

isthe simple sum of the number of awardees per semester.
2. According to The Statistical Abstract of the United States: 1999, per capitaincome for Floridawas $22,939 in 1998,
in Georgiait was $25,020, and $19,936 for New Mexico.



that the program had sgnificant impacts on enrollments at UNM and esewhere in the state. UNM
enrollments as a proportion of high school graduates rose more than fifty per cent in response to the
program. However, we estimate that close to one-haf of the enrollment response came from students
who were diverted from attending out- of-state or other in-state colleges. Four students received
scholarships for every one new enrollee, aratio smilar to that estimated for Georgia s HOPE
scholarship (Dynarski 2000). Aswith the HOPE scholarship, NM Success disproportionately attracted
middle-class students. Because the program imposes a low academic requirement, these new students
were a0 less academically capable, compared with pre-program students. Nevertheless, thereis
some evidence that students attracted to UNM through the Success program had higher college grades
than pre-program students, in part, apparently, because they registered and completed fewer credit

hours.

2. The New Mexico Lottery Success Scholar ship

The rhetoric surrounding the promotion and writing of the legidation for the Success program
emphasized the need to develop and retain educated workersin the relatively poor state of New
Mexico. Thelegidature obtained popular support for the lottery because revenues after paying
adminigtrative cogts were to fund education in the state, divided between capital improvements at Sate-
run educationd inditutions and the Success scholarship program. The legidation establishing the Lottery
Tuition Fund and the related scholarship program clearly sates the intention to provide aleve of
financid support to New Mexico high school graduates (or equivaent) to defray the codts of tuition a

public postsecondary ingtitutions in New Mexico, thereby keeping New Mexicans“a home” and to



encourage students to complete afour year degree in atimely manner.?

NM Success is a broad based scholarship program with very minimd criteriafor digibility and
isintended to supplement other forms of financid aid awarded to students. In contrast to the HOPE
program, and Florida s Bright Futures program, the NM Success program is not awarded for high
school performance. The award is given automaticaly to any enrolling New Mexico resdent who has
graduated from a New Mexico high school (or obtained the equivaent diploma) in the semester prior to
enrolling for at least 12 credit hours (full time) in college and has aminimum 2.5 GPA in thefirg
semester of college. 1t coversthe cost of tuition at the chosen New Mexico post-secondary ingtitution
but no other costs (i.e., student fees are not covered). State programs in place before NM Success
aready awarded grants exceeding tuition to the most needy students. Given that sudents may not
receive more than one full tuition award from state agencies, for the poorest sudents the NM Success
offers no additional aid.* Since the students only become digible in their second semester of the first
year of college, most indtitutions provide a*“bridging” scholarship, usng the same criteriafor digibility as
the Success scholarship but in UNM’ s case d so requiring a minimum high school GPA. UNM
provides these funds through its internally funded “ Bridge to Success Scholarship” (Bridge).

The NM Success scholarship requires students to maintain minimum academic standards while
enralling continuoudy as afull-time student, however, as mentioned before, the sandards are lower than
other prograns—a 2.5 GPA compared to HOPE's 3.0. The award is renewed each semester to a
maximum of eght semesters. There are provisons for postponing the award, for trandferring indtitutions

and maintaining the award, and for receiving an award after becoming indligible for other ad aswell asa

3. New Mexico Administrative Code (NMAC) 5.7.20 describes the Success Scholarship Program.
4. Financia aid information obtained from UNM’sfinancia aid office. In practice, thisinstitutional set-upissimilar
to the Georgia HOPE program’ s provision that students receive an award only for tuition that is not defrayed by a
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probationary period during which the recipient can re-establish digibility. The program imposes a higher
academic standard for students to continue receiving the awards than are imposed on students at the
same indtitutions not recelving the Success scholarship. For example, at UNM, freshmen must maintain

only a1.7 GPA, and more advanced students must maintain a 2.0 GPA.

3. Program Response: Magnitude and Distribution

To predict enrollment effects of NM Success we use the basic human capita mode of
investment in education (Schultz, 1963; Becker, 1964, Mincer, 1974). Anindividua chooses an
educationd investment—a combination of ingdtitution, degree, study program and financing sources—to
maximize the expected net benefit accruing from the invesment. The firgt order conditions of this
optimization problem require that expected margind benefits of schooling (M B) be set equd to the
expected margina costs (M C).> Most smply, let the M B of educationd investments as represented by
discounted future earnings be a function of perceived academic ability. Let the M C of the investment
depend on the direct and indirect costs of attaining that education, and on the capacity of theindividud
to finance those expenditures.

Using asmilar rategy to Dynarski (2000), we can better specify these relationships using the
following equations’® Expected benefits, as measured by the discounted present value of future

earnings, are afunction of educationd investments, S, according to the function

federal Pell Grant (Cornwell, et al. 2000, Dynasrski 2000).

5. Marginal benefits of schooling are more uncertain than marginal costs. Costs areimmediate and highly predictable,
whereas benefits depend on many uncertain interdependent factors (such as major, completion, |abor market
conditions, individual career goals, etc.) and lay some distancein the future. In addition, low-income students may
have limited information about professional salaries, and thus have lower expected benefits from school (Betts 1996).
6. Our model differsfrom Dynarski’sin that we treat ability as a schooling multiplier on the benefit side. In addition,
we assume that the student is the decision-maker. This assumption gives a natural interpretation to the proposition
that students from wealthier families face lower interest rates: they do so because alarger portion of their schooling
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(1) B(S)=a+abS-%,

where the coefficientsa and b are normalized to make the coefficient on S? unity. Schooling
investments in terms of years are augmented by individud ability, a. Asaisamultiplier, those with a
higher ability measure benefit more from a given schooling investment than those with alower vaue. Ex
ante, though, students form their expectations of benefits based on their percaived ability, a*. For
amplicity at this sage, we assume a and a* are highly corrdated. We do consider the possibility of an
imperfect correlation, however, snce through the cohort effect, for example, average sudentsin low-
quality schools may over-esimate their aility. Differentiating with respect to S to obtain M B yields:
(2 MB=BgS)=ab - 2aS.

Margind costs of education are calculated as net tuition, C — A, where A isfinancid aid and C
isthe full cost of education, plusthe costs of financing the expense a interest rater. It is proposed that
r isafunction of parentd and student income, Y, such that r€Y) < 0. We sgn this derivative negative
snce the opportunity cost of borrowed funds increases as the amount borrowed increases, and higher
income students borrow less, especidly if transfers from their parents increase with family income. So
3 MC=(C-A)1+r(Y))

Setting M B = M C describes the first order conditions of the optima educationd investment, S*.

@) S*=£- 1+r(Y)
2 2a

(C-A)

Since enralling in a college represents a Sgnificarnt step to increase S this equation can be used to
predict the effect of the variables and parameters on the probability of attending college. For example,

increases in percaived academic ahility, financid ad and income unambiguoudy raise the probability of

expenses are paid by their parents.



attending college. Since the Success program lowers (C — A) in equation (4), our first, and most
obvious, hypothes's emerges.

H1:  TheNM Success scholarship should increase enrollments of New Mexico high school
graduates at Sate schools.

Since theory cannot tell us how large the response will be, determining the size of the enrollment
responseis of primary interest in testing this hypothesis.

Looking at sdlected partids of the optimal solution, we aso obtain:

‘HZS*_1+r(Y) ,
5 = C-A Y 0
©®) fadY 2o’ ( )3 (Y) <
2Qx
©) ?s :_1+r(2Y) <0
TAa 2a
2 % '
@ 1°s* _r(Y)

TATY 2a

Equation (5) tdls us that higher ability increases the probability of attending college more for
low-income students. Thus we would expect the margind low-income student enralling in college to
have more (perceived) academic ability.” Equations (6) and (7) indicate that the marginal effect of the
scholarship on enrollment will decrease with ahility and family income. This means that more able
students, who dready enjoy a high net benefit from a college education are less likely to be induced to
attend college based on direct costs. Similarly, those with richer parents adready enjoy relatively low

margina cogts, so that direct costs are less binding. The mode predicts that the largest enrollment

7. Dynarski (2000; pp. 10-11) dso discusses the likelihood that the marginal poor student will be more academically
able than the marginal non-poor student and provides some evidence of itsvalidity, although it does not emerge
directly from her model. In our data, freshmen whose parents’ income was $40,000 or less were more likely to have

high school GPAs over 3.5 and less likely to have high school GPAs under 3.0 than students with higher parental
income. They were also, however, statistically more likely to have ACT scores under 20 and less likely to have ACT
scores greater than 24. Since our model predicts that enrollment is based on perceived ability, and students who sit

for an entrance exam are already seriously considering college, these data are consistent with our model. |
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response should come from low-income students and those with weak academic backgrounds. Under
the plausble assumption that sudents with low academic ability are digproportionately from low-income
families, due to lower previous human capitd investments, the modd suggests a disproportionate
response from low-income, low-ability students (Ganderton, 1992).2 But because this particular group
of high school graduates were aready digible for existing full tuition scholarships, as mentioned earlier,
the NM Success offers no additiond reduction in margina cogts for them. The response from this
group, therefore, should be samdl, and due only to the greater publicity surrounding the Success
program, compared with other sate financid aid programs. With this consderation in mind, we must
amend the hypothesis that emerges from directly from the modd, and predict that the poorest of low
ability students will not react strongly to the incentives provided by NM Success. Our second set of
(lessintuitive) hypotheses therefore emerges:

Hla: College enrollment of low ability students, regardless of wedth, should increase, but the
response should be rdlatively smaller among poor students.

H1b: Collegeenrdiment of high-ability students shoud not increase.

One of the objectives of the New Mexico program, asisthe case in Georgiaand Florida, isto
provide an incentive for high school students to remain in-gtate to receive the scholarship funds. Thusin
addition to the new enrollment response predicted by the model, we aso expect a diverson effect. This
occurs because the marginad net benefit of attending in-gate ingtitutions rises reldive to attending out-of-
daeinditutions. Assuming that sudents are initidly drawn to out-of-state colleges because they offer a
higher quality program or a better indtitution-student match that raises the net margina benefit, the

decision to leave the Sate requires that

8. Thusin our model a@(Y)>0. Incorporating this relationship in equation (2) and assuming that aqY) is small, yields



(8) R=(DgabS - S?) — (DC)[1+r(Y)]S* >0
where R istherate of return to attending college out of state, Dq is the in-State/out- of- Sate differencein
qudity of ingtruction or match and DC represents the difference in total costs between in-state and out-

of-gate inditutions. It follows that
9 BZa(bS* - S*?)> 0° ad
Dg

(10 %: - [+ (Y)]S*

This suggests that higher ahility (high a) and high-income (low r) students are more likely to attend out-
of-state indtitutions.”® An increase in the cost differentia due to a state scholarship program will divert
some of these students back to in-gate inditutions. Thus:

Hlc: Enrollment of New Mexico students out of state should fall.

H1d: Diverson of students back to New Mexico from out of state should increase the
enrollment of richer, more able sudents in New Mexico.

Hypotheses H1a, H1b and H1d concern the digtribution of the public higher education subsidy
implicit in the Success program and the relative Sze of these responsesis of particular interest.

Asdde from the predicted enrollment effects, the legidated requirements of the Success
scholarship should aso induce changes in attendance and academic performance. In particular, most

sudents forfeit the scholarship if they dday entry into college, or if they do not enroll continuoudy. It

the same sign predictionsin equations (5) and (7).

9. Recall that the parameter associated with S* 2 was normalized to one. Since this parameter istypically very small, b
will bevery large and the quadratic in S* is assumed to be positive.

10. Aswediscussin section 5, students who take the SAT are more likely to be considering out-of-state colleges.
Those that took both the SAT and A CT had higher high school GPAs (half a standard deviation higher) and ACT
scores (2/3 of astandard deviation higher) than those only taking the ACT. They werealso lesslikely to report
parental income of $40,000 or less (by six percentage points). All of these differences are statistically significant.
Although students taking the SAT do not capture all of those planning to attend college out of state, this does



follows that

H2a: The NM Success scholarship should induce more students considering college to enroll
directly after their high school graduation.

Since more needy students have recourse to state financia aid programs that do not pendize students
for sopping out, we expect that retention should improve most for the non-poor. Thus:

H2b: The scholarship should also reduce drop-out rates, especialy for wedlthier sudents™

The Success program aso requires that students maintain a2.5 grade point average. As
mentioned earlier, thisleve of performance exceedsthe 1.7 GPA required for good academic standing
for freshmen at UNM. Students may therefore study harder to assure they meet the higher andards
(Betts 1997). Alternatively, the performance criteriamay lead to grade inflation (Dynarski, 2000, p.32;
Bugler, Henry and Rubengtein, 1999, p.4). Insufficient time has egpsed to investigate thisissue in the
New Mexico case, even if the two effect could be separately identified. Nevertheless, the hypotheses
to emerge from these considerations are:

H3a: The NM Success scholarship should increase college GPAS.

H3b: The program may induce perverse effects, such as grade inflation, or strategies on the part

of studentsin their choice of courses and hours.
4. Overview of enrollment response and program costs

The New Mexico Success Scholarships were created in 1997. The University of New Mexico
and other inditutions announced their “bridging” scholarships soon after upon redizing that new students

would not receive the Success money until their second semester. Thefird digible students graduating

provide some evidence that those who seriously consider leaving are more academically able and disproportionately
non-poor.

11. Dee and Jackson (1999) investigate the related, but distinct, topic of what determines scholarship retention for
HOPE recipients.
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high school in May of 1997 received Bridge scholarshipsin Fall of 1997 and Success scholarshipsin
the spring semester of 1998. The timing of the scholarship announcements late in the academic year,
however, meant that many students had dready made plansto attend out- of- state ingtitutions and many
others had not taken the entrance exams required by UNM. We therefore treat 1997 asatrangition
year in our andyses of UNM data. Freshman cohorts for academic years 1994, 1995 and 1996 make
up the pre-program reference group. Freshman cohorts for the years 1997, 1998 and 1999 are
program cohorts.*?

We begin with caculations of the state-wide college enrollment rate for public high schoal
graduatesin the fal following their graduation using the Integrated Postsecondary Education Data
System (IPEDS) for firg-time college enrollments and state departments of education for numbers of
public high school graduates™ Cornwell et d. (2000) use asimilar methodology for their study of
GeorgiaHOPE. Table 1 showsthese rates for New Mexico and the neighboring states of Arizonaand
Colorado for program and pre-program years. In the pre-program period, New Mexico had the
lowest enrollment rate of the three states a both public and private ingtitutions. In the firgt three years of
NM Success, however, this rate rose by more than 10 percentage points, or 23 per cent.** In contrast,
enrollment ratesin Arizona and Colorado declined in the program period.

The last column of table 1 gives the freshman enrollment rate of New Mexican resdentsin out-
of-gate colleges for the yearsin which IPEDS provides thisinformation. The out- of-state college

enrollment rates rose from 12 to 15 per cent between 1994 and 1996, and fell to 10 percent in 1998.

12. Academic years consist of the fall semester in the calendar year used to identify the cohort, and the following
spring semester in the next calendar year.

13. Numbers of private school graduates were not available in Colorado and Arizona.

14. In percentage terms, thisincrease is much higher than the 11-13 per cent increase reported by Cornwell et al.
(2000), but similar to that reported by Dynarski (2000).

11



Under the conservative assumption that in the absence of NM Success the out- of-state enrollment rate
would have been at the pre-program average of 13 per cent, the program retained in New Mexican
ingtitutions three per cent of high school graduates who would otherwise have attended college
dsawhere. Alternatively assuming that out- of- state enrollment would have continued to rise by three
percentage points a year (following the pre-program trend), the 1998 out- of- state enrollment rate would
have been about 18 per cent in the absence of the program, indicating a diverson from out- of-state
colleges of about eight per cent of high school graduates. These caculations suggest that between 30
and 80 per cent of the increase in the New Mexican enrollment rate was due to diverting students who
would otherwise have attended college in some other state.

Clearly there has been a ggnificant increase in enrollments at New Mexico post-secondary
institutions since the introduction of the Success scholarships, which supports hypothessH1. There has
a0 been a ggnificant diverson of students away from out-of- Sate dternatives, supporting hypothesis
H1c. Both these findings confirm that the scholarship program achieved both its stated objectives of
lowering the access costs to higher education and encouraging New Mexicans to stay in their home
Sate to obtain that education.

Asthe largest ingtitution in the state, UNM has enrolled gpproximately one third of dl students
receiving a Success scholarship each semester. Table 2 reveds a surge of enrollments of recent high
school graduates at UNM coinciding with the inception of the scholarship program: the enrollment rate
of recent public and private high school graduates rose 2.0 percentage pointsin the first program year

and 4.4 percentage points in the subsequent two years, relative to the pre-program average.™ UNM

15. These percentage increases are remarkably similar to those reported for four-year institutions by Cornwell et al.
(2000). Normalized to a percentage point increase per $1000 subsidy, the estimated responses range between 2.3 and
5.0 points for the second two program years, depending on whether students responded to the guaranteed one-
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appears to have benefited more than other Sate indtitutions: dightly more than 40 per cent of the total
increase in the enrollment rate at public ingtitutions accrued to UNM, even though UNM comprised
only one-quarter of totd sate enrollmentsin the pre-program period. These gains trandate into
enrollment increases of 26 per cert in the first program year and 56 per cent in the subsequent two
program years, relaive to the pre-program average. Asdiscussed earlier, sudents in the first program
year had probably dready committed to attending college, with or without the Success scholarship.
Thus, the difference in enrollment responsein the first and later years of the program suggests a
diverson from other in- and out-of-State ingtitutions of at least 46 per cent of the tota response in the
later program years.

Table 2 aso shows the enormous reach of UNM’ s Bridge to Success scholarship. Between 72
and 87 per cent of recent NM high school graduates who entered UNM under the program received a
Bridge scholarship, and many of the remaining students received some other form of universty
scholarship thereby preventing them from aso taking up the Bridge. In the firgt program year, 3.5
scholarships were paid for every “extrd’ student enticed to UNM. It is quite likely that many of these
students would have attended college without the Success incentive. In subsequent years thisratio
dropsto dightly less than 2.5 scholarship for each “extra’ student. But if we assume that at most 54 per
cent of the extra students would not have attended college without the program, the “leakage ratio” then
risesto about 4.3. By comparison, Dynarski’s (2000, p. 4) findings suggest aleakage ratio of 4 for
HOPE.

The data show that retention rates fall after the inception of the lottery program. UNM

semester subsidy, or the hoped-for two-semester subsidy. These increases encompass the 3.7 to 4.2 point range
reported by Dynarski (2000). Leslie and Brinkman (1987) review enrollment responses per $100 subsidy in studies
undertaken in the 1970s. Given the earlier time period, we do not attempt to compare our results with theirs.
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experienced alarge 28 per cent dropout rate between successive fal semestersin pre-program years,
which then rises to 32 per cent by the second year of the lottery program. Aswe will seelater, thisisa
datigticaly sgnificant difference. Note dso that the coverage of the scholarship declines steedily.
Compared to the near-universal coverage rates of the first semester Bridge to Success scholarship, only
46 per cent of those enralling in their third semester received a Success scholarship. Thislowersthe
cost of the program per extraretained student. After making the adjustment for diverted students, the
cost in both 1997 and 1998 is about 2.5 scholarships per extra student.

In the data we observe ardatively large enrollment response, but about half of it gppearsto be
diverson The program pays out about four scholarships for every new college entrant. Given that
tuition is rdaively low in New Mexico-it averaged $1911 during the program period to date-thismay
be an acceptable program cost.® But with UNM tuition, for example, rising a an average annud rate
of about ten per cent over the same period, program costs will undoubtedly continueto rise. Exactly
who responds to the subsidy is an important issue in assessing the policy. In the next section we

consder specific distributiona outcomes of the program by looking at student-level data.

5. Student-level Data and Empirical Models

UNM provided us with data for students who first enrolled between the fall 1994 and fall 1999
semesters. The data were extracted from the Univeraty’ s “Freshman tracking system” created and
maintained by the Office of Ingtitutional Research and include information on high school academic

performance, entrance exam test scores, race, Higpanic origin, sex, age, credit hours and GPA by

16. IPEDS dataindicates a mean full-timein-state tuition and fees for all 4-year public collegesin 1997 of $3042
compared to UNM’ stuition and fees of $2164. In 1997 NM Success covered afull year tuition of $1688.
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semester & UNM and financid ad information, including parent income. We estimate differences
between cohorts of students first enrolling at UNM during the Success program period with those who
first enrolled before the program began. Since the first year of the program was tranditiond, and data
are not yet available for third semester freshman who entered in 1999, many of the analyses concern
differencesin two individud years. It is necessary to distinguish between program-induced differences
and random differences. We therefore estimate both program and pre-program differencesin any given
year relative to the freshman class that entered one year prior to the inception of the lottery program.
Although averaging over severd years will reduce measurement error, the year-by-year differences
provide a more robust test of true program-induced differences.”’

We estimate equations of the form:
(11) yi=a + b,;PRE(%4, 95) + b,TRANS(97) + b3PROG(98, 99) + ¢,
for New Mexico high school graduates enrolled at UNM. y; is an entering characteristic or college
outcome for sudent i, e; isan error term, and b, b, and b3 are coefficient vectors corresponding to
pre-program, trangtional, and program years, respectively. These coefficients estimate total differences
from the pre-program year of 1996. A b, coefficient Satisticaly different from zero indicates a
sgnificant difference between 1996 and the specific pre-program year and, depending on its magnitude
and sign, casts doubt on the program effect of any other Sgnificant coefficient. A true program effect
occurs only when both b ; coefficients are sgnificant and when naither b, coefficient is sgnificant. We
use equation (11) to estimate the timing of high school-to-college trangtions (H2a), total changesin the

income and academic ability distribution (H1a, H1b and H1d), diverson from out-of- state colleges

17. Meyer (1995) emphasizes the importance of considering whether the control group in these types of “natural
experiment” analyses also exhibits differences. Differences among control sub-groups will casts doubt on the
validity of pre- and post-treatment differences.
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(H1d), college retention (H2b) and grades and college credit hours (H3a and H3b) induced by the
program.

Program differences in retention, grades and credit hours will be mediated by changesin the
income and academic composition of the student body. We therefore estimate models of the form:
(12) Ci=a + b;PRE(94, 95) + b,TRANS(97) + bsPROG(98, 99) + | X + €,
where C; is a college outcome measures, X isavector of student characteristics when they enter
college, | isavector of parameters, and the remaining eements are as defined in (11).® We use
equation (12) to test whether the program induces the hypothesized changesin college outcomes,
controlling for changesin student composition. Thus for example, if less able sudents tend to have
lower college GPAs and are dso disproportionately attracted by the Success program, then program
differences in GPAs estimated with equation (11) will be negative. Program differences estimated with
equation (12), however, may well be pogtiveif these low-ability students perform better than expected,
due to program incentives.

In addition to estimating equations (11) and (12) for al students, we a0 repest the exercise for
students who enrall continuoudy through their third semegter.  Differences among continuing students
give the longer range effects of the program, and provide information about students who are attracted

by the program, but drop out quickly.

5. Distributional and incentive effects

Table 3 shows differencesin the timing of high school-to-college tranditions, the propensity to

18. Bettsand Morell (1999) find that high school and family background are important determining factors of college
GPAs.
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attend out-of- state college (proxied by whether the student took the SAT), pre-college academic ability
measures and parent income, relative to the 1996 reference year, for dl entering (in-state) students.
The Success program induced an increase in the percentage of sudents enrolling a UNM immediately
upon their high school graduation by about three percentage pointsin the first program year, and four
percentage points in the subsequent two years (see column (1)), supporting hypothesis H2a.

Column (1) provides estimates for differencesin the proportion of students who took the SAT.
Although UNM accepts both the ACT and the SAT, more than 90 per cent of pre- Successincoming
freshmen a UNM took the ACT and only 19 per cent took the SAT. Sincethe ACT has traditionally
been the choice for students in New Mexico (see Kaplan Info Center 2000), we assume that students
taking the SAT were more likely to be considering out-of-state colleges™® The estimates show thét the
proportion taking the SAT was lower in every year—both program and pre- program years—compared
to 1996. The most significant difference occurred in the program year of 1998. But the differencesin
1999 and 1994 were nearly identica. Thusthereis not strong evidence that students were lesslikely to
congder going out of state in the program years.

High school GPA (column [11) is conagtertly lower in dl three program years, compared to
1996. Nevertheless, the lowest GPA in any of the years occurred in 1994, a pre-program year. ACT
scores (column V) are, however, clearly lower in the program years. whereas pre-program ACT scores
are statigtically the same as the 1996 scores, they are about one-hdf of a point lower in the second two
years of the Success program. Taken together, columns 11 and V suggest that Success

disproportionately attracted lower ability students.

19. According to Kaplan Info Center (2000), collegesin statesin theinterior of the United States have traditionally
preferred the ACT. Thus students who take the SAT may be considering prestigious colleges on the West and East
coast, and are therefore probably not representative of all studentsinterested in leaving the state. Nevertheless, this
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The last two columns of table 3 report differences in the proportion of students who report
parent incomes of $20,000 or less and $40,000 or less, respectively. Parent income information comes
from formsfilled out by students and their familiesin order to recelve federd financid aid (FAFSA-Free
Application for Federa Student Aid). Although some high income families file this gpplication, poorer
students and families are the most likely to do so. We therefore take the count of students who report
parent income of $40,000 or under (in congtant 1998 dollars) to be complete. Success cohorts clearly
have smdler proportions of low income students by two to three percentage points. The fact that the
pre-program cohorts cannot be distinguished in terms of low-income proportions suggests thet thisisa
true program-induced change. Note, however, that these changes did not occur in the firgt, trangitiona
program year.

In sum, table 3 shows that the Success program shifted student composition in favor of the less
able and more wedthy. Table 4 tests changes in the distribution of ability and income directly, using two
ability measures—high school GPA and ACT score—and three income groups—very low-income
(parent income $20,000 or less), dl low-income (parent income $40,000 or less) and higher income
(parent income greater than $40,000). Significant negative estimates show that the share of a particular
income-ahility group fell, indicating areaively low enrollment response to the Success program.
Significant pogitive estimates show an increase in share, indicating a high enrollment response to the
program. Smdl and indgnificant estimates show that a group maintained its share, suggesting a
moderate enrollment response. In the firg program year, the only (margindly) sgnificant effect was an
increase in the share of higher income, high-ability students. This provides only weak support for

hypothessH1d. The story changes quite drastically, however, in the next two program years. Inthese

group ismore likely to represent the most academically able, agroup we are particularly interested in.
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years, and across al income groups, high-ability students became less prevaent—nby two to five
percentage points. Thisindicates arelaivey low enrollment response from the strongest students and
supports hypothess H1b. Higher income students with weak academic records became more
prevaent, by three to seven percentage points, ardatively large enrollment response. By comparison,
average and weak students among low-income groups maintained their student body shares, suggesting
amoderate enrollment response. The data thus confirm hypothesis H 1a, which predicted alarge
response from low-ability students, and more so for those with higher incomes. Compared to other
groups, the diverson of richer, high-ability sudents from out- of-state does not appear to have been a
large factor, especidly after the first program year. Overal, the data lead usto rgect hypothesis H 1d.

We as0 edtimated the modds shown in table 4 for the sub-sample of students who enrolled
continuoudy through their third semester. Results of these modd's (not shown) were nearly identical for
the low-income groups. For the higher income group, the program effects were attenuated, with high-
ability sudentslosng asmdler share and low-ability sudents gaining asmdler share, compared with dl
students enrolled in the first semester. These patterns suggest thet attrition was highest among the
wedthier low-ability sudents, the group with the highest enrollment response.

Table 5 addresses the issue of retention directly. Modds dternately provide tota estimates and
estimates which control for student characteristics®®  Although we expected that the program would

reduce dropouts (H2b), retention between the first two semestersfals sgnificantly in the second

20. Seenote3in Table5for alist of control variables. For retention between semesters 1 and 2, students with aone
point higher high school GPA and students who filed FAFSA increased their probabilities by eight and seven
percentage points respectively. The positive effect for filing FAFSA was reduced to four percentage points if
parents income was $40,000 or less, but greater than $20,000. Latino students had slightly higher retention
probabilities. For retention between the second and third semesters, no income variables were significant. Each
point of the high school GPA raised the probability of retention by 17 percentage points. Native American students
had lower retention rates by ten percentage points.
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program year, even when controlling for the weaker academic ability of this cohort. Note however, that
the first program cohort is not affected, and that retention rates revert to their pre-program rates for
later semesters. Over dl, the program has not induced a positive retention response, and we therefore
reject H2b.

Table 6 congders the response to the GPA requirement of the Success program by providing
estimates of differencesin registered and completed credit hours, and semester GPA for the first two
semedters of enrollment. The first panel presentstotd differences, and the results are mixed. Program
cohorts gppear to take fewer credit hours and earn lower grades, dthough smilar differences occur for
the pre-program entering 1994 class. The second pandl, which controls student characteristics,
eliminates mogt of the differences for the pre-program cohorts. The pre-program differences that
remain, however, are mostly opposite to the expected results of the program. For example, second
semedter grades become significantly lower for the 1995 entering class when student characteristics are
controlled. By contrast, grades appear to be not as low (for the first program year) and higher (for the
second program year), once we include controls, dthough the differences are not satisticdly sgnificant.

The hours response, dthough dightly attenuated in comparison with the first pand, clearly becomes a
phenomenon of the second program year. These students registered for, and completed, fewer credit
hours than would have been predicted based on their academic ability and other characteristics.

The third pand of table 6 shows differences for sudents who enrolled continuoudly in the first

three semesters. Under this criterion, students in the pre-program years become much more

21. Ingeneral, entrance exam scores, high school GPA and age at matriculation tended to raise hours and grades.
Studentsfiling FAFSA also had higher hours and grades, although these effects were muted, and sometimes
reversed for those with parental incomes of $40,000 or less, but more than $20,000. Women had higher gradesin both
semesters, fewer hours the first semester, and more hours the second semester, relativeto men. Minority students
tended to have lower grades, especially in the second semester.
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homogeneous, and students in the second program year become more digtinct. Strikingly, first semester
GPA for these students is now higher than in pre-program years and the difference is satisticaly
sgnificant. Credit hours attempted and completed are significantly lower.

Thus there is some evidence that the program led to higher than predicted GPAS, as
hypothesized (H3a). We cannot, however, identify if this was a consequence of grade inflation or an
actua improvement in academic performance by a group of students responding to the incentives
provided by a program requiring higher grades to ensure continued financia support. Moreover, the
GPA effect does not persist in the second semester, and does not appear at al for the first program
year. The data provide stronger evidence in support of hypothesis H3b: students gpparently lower their
academic workload in order to improve their chances of attaining the academic standards required by
the program.

To summarize, we have been able to test dl our hypotheses. Regarding the distributiona impact
of the subsidy, the program appears to attract relatively more low-ability higher income students and
relativey fewer high-ability students from al income groups. The program has not had the intended
effect of improving retention. It does appear that in response to the GPA requirements of the program,
students who entered UNM in the second program year (1998) received higher than predicted grades
inther first semester and registered for fewer credit hours. None of the incentive effects appears for
students who entered UNM in the first program year (1997), suggesting that students who would not

attend college without the lottery program behave differently from students who planned to attend

college anyway.

7. Conclusons
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The stated objectives of the NM Success program are relatively modest, and have been quickly
and conclusvely achieved: enrollments a sate indtitutions of higher education are up and fewer high
school graduates are leaving the state to attend college. The program subsidizes about two-and-a-haf
students for every new student attracted to UNM. In the best case scenario, students diverted from
out-of-gate indtitutions will complete college and use their increased productivity to enrich New
Mexico. In the worst case scenario, New Mexico will have subsidized students who leave the state
anyway and who would have paid their own way through college without the program.

Although the statute says nothing about distributional objectives, promotiona advertisements for
the state lottery emphasize the idea of access. In one tedevison commercid, for example, agowned
graduate tdls us that sheisthe first in her family to attend college, and that she could not have done it
without the Lottery Success scholarship. Our andlys's suggests that she is not typicd of Success
recipients, especiadly those a UNM. Wefind that the program disproportionately attracts wedthier and
less able students. It isnot clear that thisisagroup to whom educationa subsidies should be directed.
This concern grows when we consider other, more pressing problems in the state’ s educationa system.

For example, compared with other sates, New Mexico has the fourth highest high school dropout rate
and the third highest concentration of minorities among dropouts® The federd HOPE tax incentives
are likely to produce smilar results. By design, the program excludes low-income families who pay little
tax and have low savingsrates. Moreover, the lack of academic requirements suggests that less
capable students among the middle and upper-classes will comprise the bulk of new enrollments.

Any public policy intended to subsidize some activity should be assessed againgt the economic

criteria of rdative efficiency and digtributiona equity. Our analys's provides evidence that on these



grounds the NM Success program is poorly named. The program pays the tuition for two-and-a-half
students to attract one new student to college. Thisratio rises to about four when recognizing that
nearly haf the “new” enrollments were enticed away from leaving the state for their college educations.
Efficient public policy sends each program dollar to the highest valued activity consistent with the
program objectives. Very often, unseen consequences of programs only emerge after their
implementation, or once program data are analyzed. It isdifficult not to conclude that the NM Success
fallsto spend program funds in the most efficient way. When the source of the program fundsis
considered—lottery ticket purchases-the regressvity of the program is undeniable. Moreover, the
primary beneficiaries of the program appear to be middle-class. New Mexico is apoor state with a
ggnificant minority population suffering from many social maladies caused by poor educational
outcomes. It seemsinconsstent for public policy to spend atax that fals disproportionately on lower
income members of society to subsdize the largely private benefits created by higher education going to

the better-off members of that same society.

22. NCES Digest of Education Statistics, 1999, Table 7.
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Tablel. Freshman entering classes as proportion of public high school graduatesin preceding academic year, by
stateand year of entry*

Full-time Freshmen NM
) o, Resident
New Mexico Arizona Colorado Freshmen
attending
out-of-state

Public Private Public Private Public Private colleges®

Pre-Program
194 508 032 621 074 217
1995 457 .032 481 061 .646 .069
1996 444 .028 491 057 637 .066 149
Pre-program
average 470 .031 486 .059 .635 .070 133
Program
1997 563 030 Ad4 048 619 062
1998 583 032 435 050 617 .061 103
1999 577 .026 351 045 613 059
Program
average 576 .029 410 .048 .616 .061 .103

Source: IPEDS and information provided by the State Departments of Education from New Mexico, Arizonaand
Colorado.

Notes:

Enrollments include accredited institutions offering at |east atwo-year program that report datain every survey year.
The Arizona State Department of Education provided a more recent series than is available from NCES, but figures
for the 1993-1994 graduating high school class were unavailable. Figuresfor years available from both Arizonaand
NCES were not identical: we therefore chose to use the later series provided by Arizona.

%Who graduated high school within last 12 months. Thisinformation is available only in even-numbered years.
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Table2. In-State Enrollments of Recent High School Graduates

Pre-Program Success program years

Average 1997 1998 1999
First semester
Enrollment rate as percent of number of public and private high 79 9.9 123 123
school graduates
Actual enrollment (1) 1286 1695 2236 2317
Predicted enrollment based on pre_program average enrollment
rate (2) 1348 1431 1483
Difference (1-2) 347 805 834
Per cent "extra" enrollments 258 56.3 56.2
Number receiving Bridge scholarship 1222 1951 1882
Per cent receiving Bridge scholarship 721 87.3 812
Tuition (= value of scholarship) $344 $377 $971
Cost of program per "extra" student $2968  $2125 $2,192
Number of scholarships per "extra"' student 35 24 23
Second semester
Per cent who registered for 2nd semester 89.8 884 85.7
Actual 2nd semester enrollment (3) 1155 1499 1916
Predicted 2nd semester enrollment based on 1st semester
prediction and pre_program retention (4) 1210 1285
Difference (3-4) 289 631
Per cent "extra" enrollments 239 191
Number receiving Success scholarship 859 1229
Per cent receiving Success scholarship 573 64.1
Cost of program per "extra" student $2509  $1,707
Number of scholarships per "extra"' student 30 19
Per cent of entering class continuing through 3rd semester 722 701 68.2
Actual 3rd semester enrollment (5) 929 1189 1524
Predicted 3rd semester enrollment based on 1st semester
prediction and pre_program retention (6) 973 1033
Difference (5-6) 216 491
Per cent "extra" enrollments 222 475
Number receiving Success scholarship 1 717
Per cent receiving Success scholarship 455 470
Cost of program per "extra" student $2,196  $1,418
Number of scholarships per "extra" student 25 15
Notes:
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Scholarship in third semester is equal to tuition in the year following the entering year.
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Table 3. Differencesin characteristicsof all entering in-state freshmen by year of entry, compared with 1996 (a pre-program year), OL S models
(Standard errorsin parentheses)

) (11 (1) (v) V) V1) (Vi)
Parent Income

Recent High

School High School

graduate Took SAT GPA Took ACT ACT score $20,000 or less  $40,000 or less
PRE-PROGRAM

-.020** -.024* - 111%* .009 -172 -.004 -012
1994 (.008) (.015) (.019) (.010) (.154) (.013) (.017)
1995

.000 -022 .010 011 051 012 017

(.008) (.014) (.019) (.010) (.153) (.012) (.017)
1996
Mean .930 .202 3.33 .908 22.41 134 273
PROGRAM

.026** -023 - .045** -.010 075 -013 -023
1997 (.008) (.014) (.018) (.009) (.246) (.012) (.016)

.039** -.041** -.089** .031** -.489** -.027%* -.034**
1998 (.007) (.013) (.017) (.009) (.138) (.012) (.015)

.044** -.024* -.063** .050** -.556** -.022** -012
1999 (.007) (.013) (.017) (.009) (.136) (.012) (.015)

** Significant at the 5% level.
*Significant at the 10% level.
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Table4. Differencesin income and academic ability distributions of recent New Mexico high school graduatesby year of entry, compared with 1996 (a pre-
program year), OL Smodels. Dependent variable for each column/model equalsonefor indicated income and ability and zer o otherwise (Standard errorsin
par entheses)

0} (11 (i) (V) V) \D (Vi) (Vi) (IX)

Parent income# $20,000 Parent income# $40,000 Par ent income > $40,000
Ability: High Medium Low High Medium Low High Medium Low
PRE-PROGRAM Ability measured by high school GPA

.005 -.007 .000 .006 -.006 .003 -.012 -.005 .015
1994 (.008) (.008) (.007) (.012) (.011) (.010) (.018) (.017) (.016)

.012 -.000 -.006 .032** -.001 -.011 -.012 .010 -.019
1995 (.008) (.008) (.007) (.012) (.012) (.010) (.018) (.017) (.016)
1996 Mean .052 .050 .035 110 .093 .069 312 .225 191
PROGRAM

-.006 -.008 -.003 -.015 -.006 -.001 -.015 .014 .024
1997 (.008) (.007) (.007) (.011) (.011) (.010) (.017) (.016) (.015)

-.018** -.013* -.000 -.030** -.009 .006 -.047** .023 .057**
1998 (.007) (.007) (.006) (.012) (.010) (.009) (.016) (.015) (.014)

-.014* -.014** .002 -.019* .001 .006 -.053** .035** .030**
1999 (.007) (.007) (.006) (.011) (.010) (.009) (.016) (.015) (.014)
PRE-PROGRAM Ability measured by ACT Score

-.006 .006 -.001 -.006 .003 .005 -.021 -.003 .022
1994 (.007) (.008) (.009) (.011) (.012) (.012) (.018) (.018) (.015)

.002 .010 -.006 .008 .014 -.002 -.009 -.026 .015
1995 (.007) (.008) (.008) (.010) (.012) (.012) (.018) (.018) (.015)
1996 Mean .043 .038 .056 .086 .093 .093 .296 .280 51
PROGRAM

-.010 .005 -.013 -.008 -.005 -.010 .028* -.006 .001
1997 (.007) (.007) (.008) (.010) (.011) (.011) (.017) (.017) (.014)




**Significant at the 5% level. * Significant at the 10% level.

Ability categories by high school GPA are: High >3.5, Medium 3.0-3.5 and Low <3.0. Ability categories by ACT are: High > 24, Medium 20-24 and Low <20.

Table4 (cont.)
0] (1 (1 (v) V) (D) (Vi) (Vi) (1X)
Par ent income# $20,000 Parent income # $40,000 Par ent income > $40,000
Ability: High Medium Low High Medium Low High Medium Low
PROGRAM
-.018** -.002 -.011 -.024** -.009 -.001 -.029* .005 .057**
1998 (.006) (.007) (.008) (.009) (.010) (.010) (.016) (.016) (.014)
-.017*%* .002 -.011 -.020** -.001 .010 -.061** .006 .067**
1999 (.006) (.007) (.007) (.009) (.010) (.010) (.016) (.016) (.014)

**Significant at the 5% level. *Significant at the 10% level.

Ability categories by high school GPA are: High >3.5, Medium 3.0-3.5 and Low <3.0. Ability categories by ACT are: High > 24, Medium 20-24 and Low <20.
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Table5. Differencesin retention rates, compared with 1996 (a pre-program year):* Linear probability modes® with
and without controlsfor entering-student characteristics; dependent variablesindicate whether or not student
register ed continuously between indicated semesters (Standard errorsin parentheses)

0] (In (i (v)

Retention as proportion of all studentswho enrolled for
semester 1

V) (V)

Retention as proportion of
all studentswho enrolled
for semester 2

Semesters1 & 2 Semesters1,2& 3 Semesters2 & 3
PRE-PROGRAM

-.005 011 -.022 .002 -.020 -.009
1994 (.013) (.013) (.018) (.018) (.016) (.017)

-.008 .002 -012 -.010 -.007 -013
1995 (.012) (.013) (.017) (.018) (.016) (.017)
1996
Mean .894 .718 .804
PROGRAM

-014 -.007 -.026 -.020 -017 -.017
1997 (.012) (.012) (.017) (.017) (.016) (.016)

-.038** -.027%* -.040** -.024 -012 -.004
1998 (.012) (.012) (.016) (.016) (.015) (.015)
CONTROLS?® NO YES NO YES NO YES

** Significant at the 5% level.
*Significant at the 10% level.

Notes:

Models estimated for in-state students who entered UNM within ayear of their high school graduation.
2All results were the same when models were estimated as probits.
3The following variables were included as controls: high school GPA; ACT score; an indicator variable which takes the value of
oneif student sat for the SAT exam and is otherwise zero; an interaction between the SAT indicator variable and the SAT score;
age at matriculation; indicator variables that take the value of one if the student has any of the following characteristicsand is
otherwise zero: female, Native American, Latino, African American, student filed a FAFSA parents’ income $20,000 or lessin
and parents’ income $40,000 or less, in constant 1998 dollars.



Table6. Differencesin credit hoursand grades," compared with 1996 (a pre-program year): OL Smodeswith and
without controlsfor entering-student characteristics (Standard errorsin parentheses)

) (1 (1 v) V) (V)
FIRST SEMESTER SECOND SEMESTER
Credit hours Credit hours
Semester Semester

Registered Completed GPA Registered Completed GPA
PRE-PROGRAM

.040 -.170 -.105%* -.210%* -.332%* -.099**
1994 (.073) (.149) (.039) (.010) (.137) (.040)

022 - 2719 -.016 -.055 023 -073*
1995 (.072) (.147) (.039) (.098) (.135) (.040)
1996
Mean 14.0 12.0 2.61 14.7 13.0 2.65
PROGRAM

.060 -.294** -.063*** -.082 -.065 -.055
1997 (.069) (.140) (.037) (.093) (.128) (.038)

-.240%* -.906** -.032 - 432%* -.591** -.064*
1998 (.065) (132 (.035) (.089) (122 (.036)
1999 - 147%*

(.065) - - - - -
WITH CONTROLS FOR ENTERING-STUDENT CHARACTERISTICS?
PRE-PROGRAM

.155%* .096 -.003 -.088 -.109 004
1994 (.074) (.127) (.037) (.102) (.131) (.037)

.023 -.388** -.053 -.051 -.038 -.088**
1995 (.073) (.125) (.036) (.099) (.129) (.037)
PROGRAM

103 - 274%* -.022 -.043 -013 -011
1997 (.069) (.118) (.034) (.0949) (.012) (.034)

-.120% -.586** .043 -.276%* -.380** 013
1998 (.065) (.110) (.032) (.089) (.115) (.033)

-.060
1999 (.064) - - - - -




Table 6, continued

Semester

FIRST SEMESTER SECOND SEMESTER
Credit hours Credit hours
Semester
Registered Completed GPA Registered Compl eted GPA

STUDENTS PERSISTING THROUGH THEIR 3™ SEMESTER, WITH CONTROLS

PRE-PROGRAM

110 123 -019 -130 -068
1994 (.085) (137) (032) (102) (123)

-071 - 342% - 042 -014 -089
1995 (.083) (1349) (.031) (.100) (121)
PROGRAM

045 - 208 006 - 055 -007
1997 (.079) (127) (.029) (.095) (114)

- 103+ - 569+ * 109+ - 240%* - 350+
1998 (.074) (.120) (.028) (.089) (.108)

(082)

- 076
(.031)

006
(.030)
022

(.028)

** Significant at the 5% level.
*Significant at the 10% level.

Notes:
Models estimated for in-state students who entered UNM within ayear of their high school graduation.
2See notes to table 5 for alist of controls.



