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1. Introduction

In this report several models are formulated which forecast the
enrollment and financial needs of students in higher education. There
are four models altogether: the undergraduate enrollment model, post-
baccalaureate enrollment model, undergraduate student aid model, and
postbaccalaureate student aid model. Postbaccalaureate students
include both graduate and first-professional students. Models were
developed separately for undergraduate and postbaccalaureate students,
because the student characteristics and available date are different for
these two groups. These models are described briefly in this section.
students, it is necessary to know more than just aggregate enrollment
projections. It is necessary to have enrollment projections by family
income, because the parental contribution towards college expenses is
the principal income source for most undergraduate students; and it is
necessary to have forecasts by institution type and control ,becaﬁse'the
student college expenses will be dependent upon these variables. In
this report, the control refers to either public or private, and the type
refef‘s to two-year colleges, universities, and all other four-year insti-

tutions. Figure 1.1 illustrates the undergraduate enrollment and student
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aid models, The“first step is to estimate the number of high school
graduates by sex and by famizly income. The second step is to estimate
the number of years a student in a particular sex and incgme group

waits before enrolling for the first time in college. The first time
freshmen enrollment can be estimated with the data from these first two
steps. The third step is to estimate the probability that a student is still
enrﬁlled as an undergraduate during years following first enrollmert.
Since attrition rates differ for male and female students and for students
in different income groups, these possibilities should be estimated separ-
ately by sex and by income. The distribution of students by type and con-
trol of institution is also determined in step three. Step four combines
the data from the first three steps to estimate the total expected enroll-
ment by sex, family income, and by type and control of institution, Th»e
first four steps represent the undergraduate enrollment model. The
enrollment fr:;r—ec:astg serve as an input to the financial aid model. The
fifth step requires an estimate of the parental and student contribution to
college expenses. The parental contribution depends on the total number
of dependent children in the family, the total number of dependent children
attending college from the family, and the family income. The student
contribution is from summer earnings and student assets. The sixth step is to
estimate the student expenses incurred, by type and control of institution.

These expenses include tuition, fees, room, board, books, etc. Cost




estimates are made separately for resident and commuting students. Step
seven combines the data from the previous steps to estimate the financial
aid requirements of undergraduate students. Steps five through seven
represent the student financial aid model.

The undergraduate enrollment model is formulated in Section 2,
and the undergraduate financial aid model is formulated in Section 4.
Enrollment and student need projections through 1975-76 are given in
these sections.

In addition to computing total student financial needs, these models
can also be used to estimate the costs of alternative Federal aid programs.
Two examples are gi%re;n in Section 4 to illustrate this use. The first
example is for the following hypothetical aid package:

| (1) The first $400 cf the aid needed by a student would be met with
Federal subsidized loans, similar to the ITational Defense Education Act
(NDEA)‘Ioans;

(2) Federé.l grants, either Educational Opportunity Grants (EOG),
or College Work-Study Program (CWSP), not exceeding the difference
between $1, 000 and the family contribution, would then be used to meet
additional need; in other words, the maximum grant would be $1, 000 aless
the parents' contribution.

(3) The remaining need would be met by State, institution, and

private sources.

el - 8



~ 5 amounts of Federal loans and grants given to undergraduates under
this program are estimated in Section 4 by sex, income, and academic
year. As a second example, we also examined this program:

(1) A student would be entitled to the maximum EOG payment con-
sistent with the following conditions: the grant must not exceed $1, 200
less the family contribution; it must not exceed the student's need; it
must not exceed 50% of the college expenses; and any positive payment
must not be less than $200.

(2) The remaining need would be met by State, institution, and

private sources.

The conditions in this example may be more complex than would be con-
sidered in practice by the Federal government. Nevertheless, this
example does illustrate the versatility of the maodel. The amounts of
Federal grants under this second program are also estimated in Section 4
hy sex, income, and year.

. Currently, both the undergraduate enrcllment and financial aid
mc:dels are programmed on a time-sharing interactive system. This
allows the user to determine:

(1) The impact of changes in enrollment model parameters (such

as enrollment or attrition rates) on the financial need of students;

-5 -15



(2) The impact of changes in financial aid model parameters (such
as student contribution from summer employment) on the financ ial needs
of students;

(3) The costs of alternative Federal aid programs.

The postbaccalaureate enrollment and student aid models are illus-
trated in Figure 1. 2. These models are different from the undergraduate
rmodels for several reasons:

(1) None of the available national student surveys included
sufficient years to allow the attrition rates and other parameters to be
determined in the way that was done for undergraduate students.

{(2) There is evidence that postbaccalaureate study is best
characterized as being capacity limited. The type of model used for
projecting undergraduate enrollment works best when the enrollment is
input or demand limited.

(3) The principal advantage of the undergraduate enrollment
model is that it is able to forecast enrdllment by parental income, while
the postbaccalaureate mcdgl does not. The undergraduate student aid
model converts the enrollment projections into estimates of financial aid
requirements on the basis of the family income distribution. However,
there is no generally accepte;l need analysis model at the postbaccalaur;

eate level, as there is for undergraduates. Consequently, even if




1. Estitmate the number of

postbaccalaureate students by — — —

type and control of institution.

2. Estimates the conditional . -

probability that a student 4. Estimate the financial
applies for Federal aid, aid requirements for post-
given that the student attends 1 baccalaureate students in
an institution with a particular higher education.

type and control.

3. Estimate the average need

of a student, given that the

student does need aid and that

the student attends an institution

with a particular type and control.

Figure 1.2:

Postbaccalaureate Student Enrollment and Aid Models
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postbaccalaureate enrollment projections by family income were available,
there would be no straightforward way of converting these estimates into
projections of financial aid requirements.

Because of these differences, we have formulated different types of models
than those used for undergraduate students. The postbaccalaureate enroll-
ment model is represented as step one in Figure 1. 2. This model simply
projects trends in historical enrollment data to forecast enroilments by
type and control of iﬁstitution.’. The student aid model is represented by
steps two, three, and four. Step two estimates the conditional probability
that a student will apply for Federal aid, either from the National Defense
Student Loan Program or from the College Work-Study Program. These
probabilities are estimated by type and control of institution. The third
s’tep iestirnates the average need of a student, given that the student does
apply for Federal aid. These average needs are also estimated by type
and control iué institution. And step four combines the data from the
previous steps to estimate the financial needs of postbaccalaureate students
who apply for Federal aid programs.

The postbaccalaureate enrollment model is formulated in Section 3,
and enrollment projections through 1975-76 are given. The pOStbacc’:alé.ur-
eate financial aid model is formulated in Section 5, and estimates of the
need for Federal aid programs, either National Defense Student L.oans or

College Work-Study, are made through 1975-76.




In estimating the parameters for the undergraduate and postbacca -
laureate models, we used data from several national surveys of high
school and college students. Because these surveys weir~ not entirely
adequate for developing these models, some of our parameter estimates
are only approximate. The characteristics of the longitudinal surveys
that were used are described in Appendix A.1l. In Section 6, we made
recommendations on how future enrollment data should be collected so

that more accurate parameter egtimates can be made in the future.
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2. Undergraduate Enrollment Model

The undergraduate enrollment model f:::realgsts total undergraduate
full-time enrollment in higher education by sex, family income, and
institution type and control. In this section the model is formulated, and
enrollment projections are given throﬁ}gh 1975-76. These enrollment
projections serve as an input to the undergraduate financial aid model dis-
cussed in Section 4. Refer to Appendix A for a detailed description of the
data sources and estimation procedures used in calibrating this model. We
used data from several national surveys of students, including the Praoject
TALENT surveys, the American Council on Education (ACE) surveys, the
ACE-Carnegie Commission on Higher Education (ACE-CCHE) follow-up
‘surveys, the Bureau of Census-Columbia University (BC-CU) surveys, and
the National Center for Educational Statistics (NCES) surveys. Unf@rtunatély, all
of the available longitudinal surveys had limitations of one kind or another:
the Project TALENT, ACE, and ACE-CCHE follow-up surveys suffer
from poor response rate and income information, while the BC-CU follow-
up surveys had small sample sizes. The characteristics of these surveys
are discussed in Appendix A.l This enrollment model is similar to the
one formulated by Pfe,ferman(l); the differences between these models are
due to the fact that more recent data sources were available to us. Some

of these diffefences are:




(1) Pfeferman's model forecasts enrollment by aptitude groups
as well as by sex and inc@mé . The aptitude measure used was the sc@fe
on Project TALENT's standardized test. We investigated using the
student's self-reported high school grade average as an achievement
measure, since this measure was used by the ACE, ACE-CCHE, and
BC-CU surveys. However, this measure appeared to be unreliable for
;tWD reasons: many students did not know what their average was; and
the grading standards of high schools vary considerably. As a result,
this measure was not used.

(2) Our model forecasts enrollment by type and control of institu-
tion, while Pfeferman's does not. Also, our model forecasts undergrad-
“uate full-time enrollment directly,while the model in Ref. 1 first estimates

total enrollment (full-time and part-time, undergraduate and postbac-
calaureate) and then estimates undergraduate full-time enrollment using
historical ratios.

The enrollment model is represented by the first four steps in
Figure 1.1. The first step is to estimate the total number of high school

graduates in each year by sex and family income. Let

GS = the number of students with sex s who graduate
T from high school during the academic year beginning
with year 7.

For example, if a student graduates from high school during the 1959-60

academic year, then 7 = 1959. Estimates and projections of G*T were
i 1=

O

uy



(2,3)

made by NCES and are given in Table A.l in Appendix A.2.

Define
::1:L = the conditional probability that a high school gradﬁate
S is in the ith family income group, given that the stu-
dent has sex s.
In ourk notation for conditional probabilities, we always use the convention
that the superscripts define the random event and the subscripts define
the conditioning event. The income classification, used in deiining diS
and other parameters, refers to the family income distribution for graduat-
ing high school seniors. Our method for projecting this income distribution

is described in Appendix B.2. Data were used from the first BG-CU(AH

follow-up survey and from several Bureau of Census Publicaticns(S_lo).
Because of inflation, the income levels in one year are not comparable to
the income levels in another year. Thus, the income index i will refer
to quartiles, rather than specific income intervals. We use the notation:
i = 1 corresponds to the first or low income quartile; i =2 corresponds
to the second inc::omé quartile; i = 3 corresponds to the third; and i =4
corresponds to the fourth or high income quartile. According to BC‘;—CU(é)
data, the values of d; are approximately the same for male and female
students; thus we will use d; = .25 in this report.

The second step in the enrollment model is to estimate the proba-
bility distribution for the number of years that a student waits after high

school graduation before first time college enrollment. The enrollment

model will be designed to forecast opening fall enrollment (rather than

R



winter or spring), so that the model will be compatible with the opening
fall enrollment surveys conducted by ACE, NCES, and the Bureau of
Census. Since colleges have differing numbesrs of terms in an academic
year (semester, trimester, or quarter systems), it would not be feasible
to forecast enrollment by term on a national basis. Define

h®. = the conditional probability that the first fall in which a

SiT student is enrolled is during the nth year following
high school graduation, given that the student graduated
from high school during the academic year beginning
in year T, has sex s, and has family income 1i.

The following convention is used in the above definition: if a student

graduates in June and enrolls during the following fall, then n = 1; if he
graduates in June , first enrolls in the following spring, and continues to
be enrolled during the second fall following graduation, then n = 2; etc.

Since some students will never enrocll in college,

(11), Bc-cu'®),

(3,15) ,

(12"13), to estimate this

Bureau of Census’ AGE(IKH, and NCES

parameter.
The third step in the enrollment model is to estimate the prohability
that a student is enrolled in various types of institutions in years following

first enrollment. Define



R . = the conditional probability that a student is enrolled

st as a full-time undergraduate during the kth fall

after first fall enrollment, given that the student

first enrolled full-time, has sex s, and has family

income 1i.
Again, this definition refers to enrollment during the fall term. We
allow the student to drop out and return to college, and thus this definition
does not require the student to be enrolled for k consecutive years. The
following convention is used: if a student first enrolls in fall 1970, then
k=0 refers to fall 1970; k = 1 refers to fall 1971; k = 2 refers to fall
1972; etc. A student may be enrolled as an undergraduate during the
fourth or fifth falls following first fall enrollment, if he drops out for one

or more terms, changes majors, enrolls in a five year bachelor's pro-

‘gram, etc. Thus we will estimate Ri__ for k=0,1,2,...,5. Because

=]

k .
estimates for Rsi are affected by a poor follow-up response rate to a
langitudinai‘ survey, in Appendix A.4 we compared estimates that were

derived from several surveys, including AGEaGGHE(lé 18), ACE(' 9),

4,20,21 . . .
(4,20, "). There were some variability in these estimates.

and BC-CU
The values used in the enrollment projections in this report were chosen
to be consistent with both the range of estimates from the longitudinal
: L et a1 R ¢ 1-3 R ,

surveys and with the 1970 NCES enrollment data.

It is also desirable to estimate the eanrollment by level andby

type and control of institution. Define

“42g



T = the conditional probabiliiy that a student has attained
o to level 4 (either lower division or upper division),
given that the student has sex s, family income i,
and is enrolled full-time during the kth ran1 following
first fall cnrollment,

and

ch

Q;S?'L = the conditional probability that an undergraduate stu-

* dent is enrolled in an institution with control ¢ (either
public or private) and type 6 (either two-year, four-
year college, or university), given that the student has
sex s, family income i, and is enrolled at level 4.

In these definitions, the index £ refers to either lower division (freshman,

sophomore) or upper division (junior, senior). The control ¢ refers to

public or private. The Office of Education classifies four-year institutions
into two groups: universities and "all othur four-year colleges.” We

refer to the second group as four-year colleges. According to Ref. 22,

the four-year institutions which are classified as universities are those

which give considerable stress to graduate instruction, which confer
advanced degrees as well as bachelor's degrees in a variety of liberal arts

fields, and which have at least two professional schools that are not

exclusively technological. Consequently, the index 6 in the deiinition for

cO

Oy refers to either two-year colleges, four-year colleges, or universities,
and these are mutually exclusive categories. In Appendix A.5, Hgik is
estimated from ACE-CCH ;(16 ’17). And in Appendix A, 6, g‘:?{, is estimated

from ACE-ccHE!®) ace™), anda ncrst®),

%5



After the foregoing parameters have been estimated, the total
undergraduate enrollment can be projected by sex, family income, and
institution. Define

Skce

the expected number of undergraduates with sex s

and income i who are enrolled full-time in an institu-
tion with control ¢ and type 8 during the fall of year ¢t
and the K fall following first fall enrollment.

sit

It follows from the previous definitions that

i i kcB , n i £ cg
u Y = : 3 . d . A &
(2.1) S'Sit f f hsi,t-kﬁn Gs ,t=k-n s 77.s:'Lk CiSi;{L

]

Projections of Ss::t are used as the input to the undergraduate financial
it

aid model described in Section 4. And finally, Ilet

Eit = the expected number of undergraduates with
. income i who are enrolled full-time in the
fall of year t.

kc , ,
By summing sz:te with respect to the indices g, k, ¢, and 8, Eit
, it ] :

is computed as foliows:

2.2) E, =3 T T T st
it - sit
' / n i p ch
" E f § i thi’t'k'n Gsstgk—n aS Wsik asiv& ’
= b C

Estimates of Eit’ computed from Egn. (2.2), are given in Table 2.1 for

years 1967 through 1975. Also given in Table 2.1 are historical enrollments
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15,22-24 . _ -
(15, )fc:r years 1967 through 1970. Prior to 1967, the

from NCES
NCES fall enrollment surveys did not classify students as undergraduates
or postbhaccalaureates,

In this report, the enrollment model is used only to provide input
data for the student aid model formulated in Section 4. Because this
model attempts to simulate the actual flow of students through education,
it could also be employed as a useful tool for studying the impact of
changes in student behavior on college enrollment. For example,
Frc@mkiﬂ(a:}) used the previous version of this model to estimate enroll-

ment if all students entered college at the same rate as students from the

highest income quartile.




3. Postbaccalaureate Enrollment Model

In this Section we describe the postbaccalaureate enrollment
model. A different type of model will be formulated than that used for
undergraduate students for several reasons:

(1) None of the available national longitudinal student surveys
included sufficient yvears to allow the attrition rates and other parameters
to be determined for postbaccalaureate students in the way that was done
for undergraduate students.

(2) According to the Chronicle of Higher Education(gé), several
graduate schools are limiting or cutting back on graduate enrollment.

In addition, applications for law or medical study far exceeds available
space., In other words, the demand for postbaccalaureate study in these
cases exceeds the capacity. The type of model used for projecting under-
graduate e.nrollment works best when the enrollnient is input or demand
limited, rather than capacity limited.

(3) The principal advantage of the undergraduate model is that
it is able to forecast enrollment by parental income, while the model
discussed in this Section does not. The undergraduate student aid model
discussed in Section 4 converts the enrollment projections into estimates
of financial aid requirements on the basis of the family income distribu-
tion. However, there is no generally accepted need analysis model at-

the postbaccalaureate level, as there is for undergraduates. Consequently,
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even if postbaccalaureate enrollment projections by family income were
available, there would be no straightforward wav of converting these
estimates into projections of financial need requirements. In Section 5
a financial aid model is formulated which doer estimate the aid require -
ments for postbaccalaureate students, and this model is able to use
enrollment projections that are not classified by parental income.

For the first time in 1967, the Office of Education's annual fall
enrollment survey classified students into undergraduate and posthac-
calaureate categories. The postbaccalaureate estimates in Table 3.1
were taken directly from these surveys for 1967 through 1970. Since
1966, the Office of Education's annual survey of students enrolled for
advanced degrees included students who were in programs leading to
master'’'s, doctor's and first-professional degrees. First-professional
degrees include the first degrees given in law, medicine, theology, etc.
However, there are individuals who are not enrolled for advanced degrees,
and yet are classified as postbaccalaureate students. The 1966 postbac-
calaureate estimates in Table 3.1 were obtained from the 1966 advanced
degree enrollments, by using the assumption that the relationship
between the 1967 postbaccalaureate and advanced degree enrollments
would also be valid for 1966. This procedure could not be uéed to obtain
postbaccalaureate estimates prior to 1966, because during those years

the advanced degrees surveys did not include students who were in first-




Table 3.1:

Full-Time Fall Postbaccalaureate Enrollment,
By Year and By Institution Type and Control

Public ' Public  Private Private

Year  University  Other 4-Year University Other 4-Year
1966 190,781 29,837 117,012% 48,123%
1967 224,058 37,840 130,847 57,691
1968 239,935 41,362 132,886 57,510
1969 259,704 50,001 134,091 64,256
1970 262,651 66,739 139,281 69,379
PROJECTED

1971 289,242 70,945 145,158 74,115
1972 307,180 79,542 149,936 . 79,023
1973 325,119 88,138 154,715 83,930
1974 343,057 96,735 159,493 88,838
1975 360,996 105,331 164,271 93,746
*Estimated

Source: Refs. 15, 22-24 for 1967-1970; esiimated from Refs. 22, 27, and 28
for 1966; estimated from Eqn. (3.1) for 1971-1975.

ERIC - 21 -
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professional degree programs. Consequently, our enrollment projections
will be made on the basis of the; 1966 through 1970 data. In making these
projections, the enrollment will not be classified by sex for the follow -
ing reason: many postbaccalaureate institutions responded to the increased
draft of men in 1968 by admitting more women; thus the fluctuations
due to the draft in the combined enrall:r_,ient series should be less than
that for the male and female series c:o.n}siderecl separately.

Define

<8

the total number of postbaccalaureate students who are
enrolled full-time during the fall of year t in institu-
tions with control ¢ and type 0.

4m

The control c refers to public or private, and the type 8 refers to

universities or other four-year colleges. Two different models were

invéstigated for projecting K:e:
i cB ch ch

3-’ l = 4 ol 4 t - 1

( ) Kt Q;l + o, (t 1965)

and
O

(3. 2) Ko = %9 4 49 - ¢ - 1965) ,
N 3 4
t

cB )
where the o, are the calibration constants and Nt is the total population

the United States with ages between twenty-two and twenty-four on July 1

22

32
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of year t. Estimates and projections of Nf are available from the
- (29-31) . . : .
Burcaun of Census . We found that Eqn. (3.1) provided a sub-
stantially better fit than Egn. (3.2) did. This may be due to the fact that
postbaccalaureate enrollment is best characterized as being capacity
limited, rather than as input or demand limited. Thus the population
variable Nt should not be included in the model.

. ch ch . . . .

The constants oy and o, were estimated using linear regression
analysis and are listed in Table 3.2, together with the corresponding

. 2 , ,

values of the multiple correlation coefficient R . The projections of
postbaccalaureate enrollment made with Eqgn. (3.1) are given in Table 3.1

for years 1971 through 1975. These enrollment projections are the input

to the postbaccalaureate financial aid model discussed in Section 5.

Table 3.2:
Calibration Constants

Public T Public Private ~ Private

Constant ___University  Other 4-Year = University Other 4-Year
c8 . )
oy 181,610 19,366 116,489 44,669
cB o _ )
L5 17,939 8,597 4,778 , 4,907
2 i
R .963 .966 . 908 .968

RIC | -23-
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4, Undergraduate Student Aid Model

The undergraduate enrollment model constitutes Steps 1-4 in
Figure 1.1 and forecasts enrollment by sex, family income quartile, and
institution type and control. The student aid model represents Steps 5
through 7 in Figure 1.1 and converts the undergraduate enrollment pro-
jections into estimates of financial aid regquirements. This latter model
is essentially a refinement of models formulated in previous studies of
student financial need; see for example Refs. 32, 33, and 34. The financial
need of a student is a function of several parameters including family
income , college expenses, the number of dependent children in the
family, and the number of dependent children attending college from the
family. None of these parameters are fixed, but will vary from student
to student. For the purposes of computing financial need, previous
stud--s have assumed that these parameters were constant for students
and c:c:_)lleges within certain groups or categories. The students were
classified by family income intervals, and the institutions were classified
by type and control. However, these student need parameters are best
characterized as being random variables which can assume a range of
values. Since the financial need of a student is a highly nonlinear func-
tion of these variables, it would be mathematically incorrect to evaluate

the expected need of a student using only the mean values for these

-24-
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variables. Consequently, our approach is to explicitely trest these
parameters as random variables and to compute the expected financial
need of a student using the distribution functions for these random
variables,

In this section t‘he undergraduate student aid model is formulated.
Our discussion on how the parameters in this model are estimated will
be postponed to Appendix B. Becaus;e of the unique requirements of this
imodel, ic was necessary to collect data from several sources, and much
of these data have not been published previously.

The student aid model is based upon the neced analysis method

‘ (35)
developed by the College Scholarship Service (C55). In their system,
the expected parental contribution includes amounts from both parents’
assets and incomes. Their aépr@ach is to convert the value of the
parents' asséts into a supplementary income flow on the basis of the age
of the prinéipal wage earner and the number of retirement plans that the
family has. The supplementary income flow from the parents' assets is
then added to the current income in order to compute thev adjusted family
income . Using data describing consumption patterns of families 1:; the
United States, the CSS then converts the adjusted family income into the’
expeéted contribution towards the college expenses of a stﬁdent, as a
function of the total number of dependent children in the family, and the

number of dependent children attending college. Define

.25
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I = the family income of a student,

A = the total number of dependent children in the student's
family,

the total number of dependent children attending college,

P
It

t

the expected parental contribution during the academic
year beginning in year t towards the expenses of a’
student attending college whose family has income I,
total number of dependent children A, and nurmber of
dependent children ) attending college.

Rt(lagzl)

In Appendix B.1l, the CSS need analysis method is described in more

detail and the formula {for Rf(I,A,A) is derived. Since we used data
(36) ' |

from CS5S to estimate the average contribution from parents' assets

as a function of family income, Rt(IiéjA_) does include the contribution

from assets as well as from income. Because of inflation, we allow

Rt(l,é,,}\) to vary with respect to the year t.

The undergraduate enrollment model forecasts enrollments by
family income quartiles, and not by specific income levels. However,
the expected parental contribution computed with Rt(I,Q,Jg) will be
different for different family income levels within a given quartile.

Thus to estimate financial aid requirements, it is necessary to estimate
-the distribution of family income within each income quartile. Let
F, (I) = the conditional cumulative distribution function (c.d.f.)
it : Lo : : L.
of family income in year t for students who graduate
from high school during the academic year beginning in

year t, given that the income falls within the ith in-
come quartile.




Here, i =1, 2, 3, or 4, with i =1 representing the low iﬂccpje qﬁartlle
and i = 4 representing the high guartile. In Appendix B.2, our technique
for estimai_iing Eit(l) is described. Data were used from the first BC—.C_}U
follow -up. éurvc%:y ) and from several Bureau of Census publications (5El0).
We will use Fit(I) as the family income distribution for both students who
are high school seniors in year t and students who graduated in previous
years and are enrolled in college. It is important to understand that this
procedure involves two approximaticns:

(1) The real family income of a student may be higher during years
after high school graduation than before, because of promotions and raises
received by his parents during the interim. Thus, it would be desirable
to coridition the c¢.d.f. with respect to the number of years since high
school graduation. However, the available national longitudinal student
surveys only asked for the farnily income during the first year in the sur-
vey, and thus it is not possible to estimate from these surveys the increase
in real income of the parents as the student progresses through college.

(2) The c¢.d.f. should also be conditioned with respect to the type
and control of institution which is attended, since low income students tend
to enroll at public institutions rather than private, and at two-year institu-
tions rather than four-year. The error incurred for not doing this will be
small, because Fit(l) is conditioned with respect to the income quartile 1,
and because separate enrollment forecasts are made by income quartile

and by type and control of institution.

37
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The variables A (the number of dependent children in a family)
and X (the number of dependent children attending college) will vary
from family to farnily and will be integer valued. Since these variables
are not iﬁﬂependent, their variation must be characterized by a joint
probability mass function. Also, the distribution for A and )\ should
depend upon the number of years since first enrollment, because as time
progre<ses, more of the children in a family will become self-supporting
or enrcolled in college. Let

g%A = the conditional joint probability mass function of the
total number of dependent children A and the number
of dependent children attending college A in a farnlly,
given that the student is enrolled during the kth fall
following first fall enrollment.

The distributions gf‘}‘ were estimated from data supplied by the American

" ]
. (37) , : , ,
College Testing Program (ACT) and are given in Tables B.9 through
B.12 in Appendix B.3.
In addition to the parents' contribution, we also assume that the

student will contribute a portion of his summer's earnings and a portion of
his savings. We allow this contribution to depend upon the sex and family

income of the student and the number of years since first enrollment.

Let

the expected self-help contribution of a student during
the academic year beginning in year t, given that the
student is enrolled during the ktB fall following first
fall enrollment and that the student has sex s and

family income I.

Ht(I’S y k)




The formula for Ht(l,s »k) is derived in Appendix B.4 using data from

(35,38)
CSS . According to the CSS systermn, the contribution from assets

for a given year is computed by dividing the total assets by the number

o

of years rernaining plus one. Therefore, a prefreshman applicant's

assets would be divided by five, a presophomore's assets by four, etc.
The ''plus one' factor provides the student with funds to begin graduate

study or until receiving income from employment. Because of inflation,

" we allow I—It(I,s sk) to vary with respect to the yvear t. Note that Ht(I,s , k)

E

should not include funds obtained from loans or school employment, as
these are usually considered to be forms of student aid.

Since college expenses will differ for ré‘sident and commuting
students, it is necessary to estimate the proportion of students in each

category. Resident refers to any student living in dormitories, frater-

nities , sororities; or apartments. Define

iesi = the probability that a student attends college W1th living
’ status =, given that the student is enrolled full-time

at an institution with contreol ¢ and type 8, has sex s

and that the student's family income lies in the jth

quartile.

The living status =z refers to resident or commuter. The control c

refers to public or private, and the type 6 refers to university, other

four-year colleges, or two-year colleges. These probabilities were

(19)

estimated with data from the ACE Y one~year follow-up of 1966 entering

freshmen, and they are listed in Tables B.15 and B.16 in Appendix B.5.

39
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The college expenses incurred by a student will differ from college
to college. The expenses aﬁ four year institutions tend to be higher than
at two-year institutions, and the expenses at private institutions tend to
be higher than at public institutions. Also, the expenses will depend upon
the sex and living status of the student. Consequently, the distribution
function for college expenses should be conditioned by the type and control
of institution, by sex, and by living status. Let

C = the college expenses (tuition, room, board, books,
etc,) for a student,

and.
ce—zst(c) = the conditional c.d.f. of college costs C during the
) academic year beginning in vear t, given that the
student is enrolled full-time in an institutior with
control ¢ and type € and that the student has sex s
- and living status =.
In Appendix B.6, the c.d.f. B (C) was estimated using data from

cOzst

NCES 239 4na from css (35)-

If the college expenses exceed the resources of the student and
his family, then the aid required by the student is positive; but, if the
student's resources exceed his expenses, then the aid needed is zero.

Thus the total aid required by a student is

(4.1) | [C - R (T, AN -H(T,s,00]F

40
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, +
where the symbol [w] is defined as follows:

W if w=20

(0] otherwise.

In our model, the financial aid requirements in (4.1) is a random
variable, since it is a function of five random variables: C, I, A,A,and =z=.
The expected financial aid reguired may be computed from the distributions

of these randomm variables. Define
As’t = the expccted financial aid required during the academic
* year beginning in year t by a student with sex s and
family income i who is enrolled full-timme in an institu-
tion with control ¢ and type 6 and who is enrolled in
the kth fall following first fall enrollment.
It follows from (4.1) and the foregoing definitions that Asif is given by the

-

expression®

(4.2) A¥CO =
sit
o L PR -+ AN .= ,
J‘J‘ § E’h [GHRt(I’Q’A‘) - Ht(I’S’k)] B Ecasi dFit—(I) dBcezst(C)'
I C )

Our notation refers to Riemann-Stieltjes integration, rather than the
usual Riemann integration. In the case in which the ¢.d.f.'s F;(I) and
Be@Ezst(GC) both have continuous derivatives, then it is possible to replace
the Riemann-Stieltjes intergrals with Riemann integrals. However, it
will be convenient for us to assume that Fjt(I) and Bggzst(C) are piece-
wise linear, and thus these distributions will not have continuous deriva-
tives. Refer to Bartle(éo) for a description of the Riemann-Stieltjes
integral and its relation to the Riemann integral.

2 3
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It is assumed in this expression that the random variables 1 and C are
independent. This should not be a bad approximation, since enrollment
and student aid calculations are made separately by income guartile and

by type and control of institution. Numerical integration is used to com-

e
pute A ge from the distributions of the random wvariables.
sit
- - e s ) keg ;
It follows from the definition of A it that
sit
' lc » 1
(4. 3) s nx s g0 pkeb
. sit sit
i k < O

is the expected aid needed by full-time undergraduates with sex s during
kecp
sit

the academic year beginning in year t, where S is defined to be the

total full-time undergraduate enrolliment by sex, income quartile, year,

kc@

and type and control of institution. The values of Ssit

are the output of
the undergraduate enrollment model. In Table 4.1 are estimates of the
expected need computed from (4. 3) for academic years 1970-71 through
1975-76 usiﬁg the enrollment projections developed in Section 2.

The need estimates in Table 4. 1 are probably lower than the true
values for the following reason: these estimates assuine that the student
will receive the parental support entitled to him according to the CSS
need analysis formula. To the extent that some students are self-support-

ing or receive from their parents less than the assumed amount, these

figures will underestimate the actual needs of undergraduates.

42
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The {inancial neceds of students could be met by a combination of
aid packages: part-time work daring the academic year; loans from
private, State, and Federal sources; and scholarships and grants from
private, State, and Federal sources. One of the principal uses of the
undergraduate enrollment and financial aid models will be to estimate
the costs of alternative Federal aid programs. Two examples are
given to illustrate this use. For the first example, consider the

following aid packages:

(1) The first $400 of the aid needed by a student would be met by
subsidized loans, similar to the National Defense Education Act (NDEA)
loans;

(2) Federal grants, either Educational Opportunity Grants (EOG)
or College Work-Study Program (CWSP), not exceeding the difference
between $1,000 and the family contribution, would then be used to meet
additional deed; in other words, the maximum grant would be $1,000 less
the parents' contribution.

(3) The remaining need would be met by State, institution, and

private sources.

For this program, the amount of Federal loans given to a student is

determined by the function

14
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400 if C-R_-H >400

1

L(R ,H ,C) 0 C-R -H 20

t
C - Rt - Ht otherwise.

And the armount of grants is determined by the function

[ 1000 - R if 1000 > R_and
C - Hz 1400
G(R_,H ,C)= § © C-R_-H <400
i or Rt'ga;loOD
_ C - Rt - Ht - 400 otherwise.

Define

ALI{::S -

sit the expected amount of NDEA-~type loans given in year t

to a student with sex s and family income i who is
enrolled full-time in an institution with control ¢ and
type @ and who is enrolled during the kth fall follow-
ing first fall enrollment

and

kc@ _

sit the expected amount of grants (EOQG or CWSP) given in
it

year t to a student with sex s and family income i
who is enrolled full-time in an institution with control ¢
and type 6 and who is enrolled during the kth fall
following first fall enrollment.

AG

Thus




(4.4) arkeo.

sit

I J: r Z L[Rt(l,;,}@,?\),Ht(l,s,k),(:;] . gf%h Pz L dF, () dB | 7“((:.) )
I C =z Asx < c@si it cBzst
and
.\ kecB _
.(4:i 5) AGsit =

’ e R ( , . L AN 2 I
;5_[ E&:A%A G:Rt(l,ﬁ‘,}g),fit(l,s,k,),(:] iy Pcssidrit(l)dBcazst(C)i

It is necessary to evaluate these integrals nurnerically. Under this program
the expected amounts of Federal loans and grants given to full-time under-

graduates with sex s during the academic year beginning in year t are

(4.6) v 5 x5 g9 ap, ke

i ko c 8 s1t s1t
and

TN ETT sk?'te Ac:;k?f .
(4. 7) i kc @ °F sit

16
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respectively. These sums were computed for academie years 1970-71,
1971-72, and 1972-73 and arc given in Tables 4.2 and 4.3.

As another example of the use of the model in determining the
cost of an aid program, consider the following:

(1) A student would be entitled to the maximum EOG payment
consistent with the following conditions: the grant must not exceed $1,200
less the family contribution; it must not exceed the student's need; it must
not exceed 50% of the college expenses; and any positive payment must
not be less than $200,

(2) T a remaining need would be met by State, institution, and

private sources.

The conditions in this example may be more complex than that which
would be used in practice by the Federal Government. Nevertheless,
this example does illustrate the versatility of the model. The EOG pay-

ment is determined by the function

1200 - R if 1000 > R and
C -H,» 1200 and
C/2 > 1200 - R,

0 if € - Rt -~ Ht< 200 or
C/2 < 200 or

E(R_,H ,C) = (

E(R, ,H ,C) = J R,z 1000

c/2 if 10003 Ry and
C-Rt-Hgz= C/2 and
C/2 » 200

L C -R -H otherwise.
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Define

_kcE ,
AL !6 = the expected amount of grants given in year t to a
sit . . . ] . . . .
student with sex s and family income i who is
enrolled full-time in an institution with control c¢
and type 9 and who is enrolled during the kth fall
following first fall enrollment. '
Thus
(4.8) AE™SE -
sit

[ - , AN oz ,
{El;‘ SAEA E[R (I, &), H(I,8,1),C] - g 2" P dF, (1) dB_ . (C) .

The expected amount of Federal grants given to full-time undergraduates
with sex 8 during the academic year beginning in year t are
@.9 2 © © 3 sPagkel
i k ¢ @ sit sit
This sum was computed for academic years 1970-71, 1971-72, and 1972-73
~and is given in Table 4.4 for these years.

Currently both the undergraduate enrollment aﬁd financial aid
models are programmed on a time-sharing interactive system. This allows
the user to determine:

(1) The impact of changes in enrollment mode’ parameters (such

as enrollment or attrition rates) on the financial needs of students;
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(2) The impact of changes in financial aid model parameters (such
as student contribution from summer employment) on the finarcial needs
of students;

(3) And the costs of alternative Federal aid programs.

As discussed at the beginning of this section, the foregoing financial
aid model contains features not included in previous models. Several pre-
vious studies have ,fjcrecastedvenrolhnent by income groups, which is what
we have done. However, these studies then estimated the mean income in
each income grour, agci assumed that all families within the income group
have the mean income for the purposes of computing the parental contribu-
tion. This was done, for example, in Refs. 32, 33, and 34. Since gxpressian
(4.!1) is a nonlinear function of I, this procedure would be in error, al-
though the error would be small if there were enough income groups. Our
use of the c..d.f,. F‘it(I) allows the incomes to be distributed over the en-
tire interval corresponding to an income group. Similarly, several studies
estimated the mean college costs by institution type and control, and then
assumed that the costs at all simil.a.r institutions would be equal to this
mean value. This was done in Refs, 33 and 34. Sir:u:e e;ipréssion (4.;1) is
also a norlinear function of the costs C, this procedure would also be in
(C) avoids this problem. Also

error. Agp-in, our use of the c.d.f.
: cBzst

previous studies assumed a fixed number of dependent children in a family

o2
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and a fixed number of dependent children attending college from a family.
For example, Refs. 32 and 33 estimated the parental contribution by assum-
ing that there were two dependent children altogether E;nd only one attending
college, while Ref. 34 assumed that there were two and a half dependent
children in a family and only one attending college. We, however, allow

these variables to vary and allow their distribution to depend upon the year

of enrollment.
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5. Postbaccalaureate Student Aid Model

T'or the purpose of developing a student aid model, there are several
important differences between postbaccalaureate and undergraduate students:

(1} The principal source of income for undergraduates is from their
parents. However, many postbaccalaureate students consider themselves
to be independent and would not accept support from their parents.

{2) There is no generally accepted need analysis model at the post-
baccalaureate level. This means that there is no straight-forwa rd way of
estimating parental support, as there was in the undergraduate case.

(3) Most undergraduate scholarships are awarded on the basis of
need, while most postbaccalaureate scholarships are awarded on the basis
of ability. Thus at the postbaccalaureate level it would not be permissible,
in estimating unmet needs, to subtract the dollar amount of scholarships
from the dollar amount of need, because many of the gcholarships go to
students who have little or no need.

Because of these changes, we will formulate a different type of
model than that used for undergraduate students. We have userl data from
the Bureau of Higher Education which describe the characteristics of tl}e
student applicants for Federal aid programs: either National Defense
Stucent L.oans (NDSL) or the College Work-Study Program {(CWSP). Post-

baccalaureate students are not eligible for Eduvcational Opportunity Grants.




Using these data, we will make estimates of the amount of Federal assis-
tance required by postbaccalaureate students. Define
o = the conditional probalbility that a full-time post-
cB ' .1 . . '
baccalaureate student will apply for Federal
assistance (either NDSL or CWSP), given that
the student attends an institution with control c
and type 0.
There are students who obtain aid from private, institution, and other
sources, without having to apply for Federal assistance. Thus éce
is the probability that a student will apply for Federal assistance, which
is less than the probability that the sfudent needs assistance in addition
to parental and self-help contributions. Define
> ot = the average difference between the college expenses
' and the parental and self-help contributions during the
academic year beginning in year t, given that the stu-
dent does need aid and that he attends full-time at an
institution with control ¢ and type 6.
For postbaccalaureate students, the institution type refers to university or
other four-vyear colleges. As before, the control refers to public or

private. An estimate of the total assistance (from institution, State, pri-

vate and other sources) required by posibaccalaureate students who apply
for Federal aid is

5.1 ~ Ny co
( ) i’: Sz: éc@ '11:&:91; Kt

where Kte is the number of full-time postbaccalaureate students by year
. , c
and by institution type and control. The values Iit 0 are the output of

the postbaccalaureate enrollment model formulated in Section 3. Next

1

9
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we estimate the need for Federal assistance. Defline .

the average student need for NDSL, and CWSF
funds during the acadernr. ¢ year beginning in
yvear t , given that the student does apply for
assistance and that the student attends full-
time at an institution with control ¢ and
type 6.

r«: at

Thus an estimate of the Federal aid needed by postbaccalaureate students
is

I cB
(5.2) ' ? e}: ¢ce Fc;aﬁ Kt .

During the 1970-71 academic year, the institutions participating in
Federal student aid programs submitted application forms to the Bureau of
Higher Education which estimated the needs and resources of their students in
1971-72. This was the first year for which these particular forms were com-
pleted. Since these data had not yet been prqcessed and were available only
from the original application forms, we estimated the foregoing parameters
by examining the forms from a sample of schools having postbaccalaureate
programs, rather than using data from all schools. In Appendix C is
the list of schools for which we obtained data. This list is based upon the
sample of institutions used by ACE for their student surveys. However,
the list that we used is not identical to the ACE sample, because not all
of the insgtiiutions in the ACE sample have poastbaccalaureate programs or
submitted completed forms to the Bureau of Higher Tducation. We were

able to obtain postbaccalaureate financial aid data from thirty-nine public




univefsitieg, twenty-nine public four-year colleges, twenty-four private
universities, and thirty-five private four-year coileges.

In Table 5.1 are estimates of the probabilities that a full-time post-
baccalaureate student will apply for Federal assistance, by type and control
of institution. These probabilities ar~ the averages of the corresponding
probabilities for the individual institutions in the sample, weighted by the

number of postbaccalaureate students attending each institution.

Table 5. 1:

Probability That a Full-time Postbaccalaureate Student
Applies For Federal Assistance in 1971-72

By Institution Type and Control

Probability Student

Institution - Requires Assistance
Public Unive,rsiiity ) . 34
Public Four-Year College . 30
Private University . 44
Private Four-Year College .27

Source: Estimated from Ref. 42.

In Table 5.2 are egtimates for 1971-72 of the average costs
and contributions for students applying for Federal assistance, by
type and control of institution. These estimates are the averages
of the corresponding estimates from the individual institutions in

the sample, weighted by the number of postbaccalaureate students who
Q
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Table 5.2:

Estimated Costs and Contributions in 1971-72 for Full-Time
Postbaccalaureate Students Who Require Financial
Assistance, By Institution Type and Control

Public  Public Private ' Private
University Other 4-Year University Other 4-Year

Student Cost of 7
Attending Institution $3,015 $2,123 $4,675 $4,561

Average Parental Con- 7
tribution Per Student 192 111 455 181

Average Student )
Contribution 727 597 1,229 900

Support Per Student
From All Sources Con-

trolled by the Institution 1,292 479 984 1,615
Support Per Student From

All Other Sources. 148 54 620 735
Support Per Student From 7 )
Guaranteed Lioans 285 367 570 272
Total Contribution Per 7 o )
Student From All Sources 2,645 1,607 3,857 3,703
Average Need Per Student 382 513 820 857

Source: Estimated from Reference 42.
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require assistance at each colle@. The student cost of attendance in
Table 5.2 represents the average cost for students who need aid. This
estimiate is the weighted average of the corresponding costs for residents
and commuters, and it includes tuition and fees, rooni and board for
residents, coinmuter travel and lunches, student personal expenses,
books and supplies, round trip transportation for resident students, and
any other necessary expenses. The average parental contribution figure
reflects the institutions' estimates of the contribution from this

source. As in the undergraduate model, the student's contribution in-
cludes savings and summer income. The support from sources controlled
by the institutior is the estimate of the average aid per student from loan,
work, grant, and scholarship funds provided and administered by the
institution. This aid does not include National Defense Student I.oans
(NDSL), College Work-Study Program (CWSP), or Guaranteed Student
Loans (GSL), except for guaranteed loans ~—ads by the institution.
Graduate students are not eligible for Edu.ational Opportunity Grants
made by the institutioﬁi The support per student from all other sources
includes State and local scholarshigs, but does not include CWSP, NDSL,
or GSL. The support per student from guaranteed loans includes all
guaranteed loans except those made by the institution. The total contribu-
tion is the sum of the previous contribution estimates. Note that the
average need per student given in Table 5.2 can not be evaluated simply
by subtracting the average total contribution from the average student

59
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cost, because the total contribution exceeded the student cost for some
institufions. The average need egiimates in Table 5.2 are the weighted
averages of the corresponding estimates made by the institutions.
These latter estimates were used by the institutions in applying for
Federal aid programs (either NDSL or CWSF).

The data in Table 5.2 provide the desired estimates for @c@t
and T = for t= 1971, We have defined é"acet to be the difference
between the student cost and the sum of the paréntal and student con-
tributions. And we have defined Tcet to be the difference between the
college cxpenses and all sources, excluding CWSP or NDSL.. Since data

are available for only one year, we make the assumption that the same

average need in constant dollars will be reguired in future years.

Define
pt = the Consumer Price Index for year t.
Thus
: @cejm?l Py
Tt T e
1971
and
,  Teg,1971 P
Yeot = 7 o
) 1971

Values of p, are given in Table B.4 in Appendix B.1l.

80



In Table 5.3 are estimates, for years 1970-71 through 1975-76,
of the total aid required by full-time postbaccalaurcate students who apply
for Federal assistance at the colleges attended. These estimates were computed
from (5.1), where the enrollment estimates Kfe are given in Table 3.1.
In Table 5.4 are estimates of the needs of full-time posthaccalaureate
students after they received aid {rom all sources except the CWSP and
NDSI aid programs. These estimates were computed from (5.2). Of
course these last estimates will be affected by a number of factors:
changes in the GSL program; changes in the amount of available aid per
student from each institution; changes in the levels and requirements of
Federal fellowship programs that are not based upon need; etc.

Since the parameters in this model were estimated from applica-
tion forms submitted by individual colleges, the accuracy of the need
projections is based in part upon the accuracy of the data supplied by
these institutions, Hopefully, these data were carefully derivgd by the
institutions on the basis of their previous experience with postbhaccalaureate
financial aid applicants. Because 1971-72 is the first year for which
these forms were completed, there is no convenient way of checking the
accuracy of the institution's data. Note that‘expresséons (5.1) and (56.2)
do include estimates of self-help and parental contributions. Because
there is no generally accepted need analysis model at the postbaccalaureate level,

it would be difficult to estimate the parental contribution using oiher
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sources of data, such as the distribution of parental income for post-
baccalaureai : students. According to Ref. 35, a few theological
seminaries have developed standards for self-help and parental support
for posthaccalaureate students., A brief description of their system follows:
(1) The student is expected to provide $2,000 a year from term
or summer employment and to use portions of savings and other assets.
(2) In the case of a married couple without children, the spouse
is expected to be employed and to contribute to the total Zamily income.
(3) The family of a student, whether the student is unmarried or
marricd, is expected to assist the student with his educational expenses;
specifically, parents are to contribute one-third of the amount that would

be expected at the undergraduate level.

However, these standards are not widespread and have been adopted at

only a few colleges.

O
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6. Updating the Parameters in the Models

We have formulated several models in the previous sections:
the undergraduate enrollment model in Section 2; the posthaccalaureate
enrollment model in Section 3; the undergraduate student aid model in
Section 4; and the postbaccalaureate student aid model in Section 5. Due
to the lack of reliable data, some of the p: rameter estimates in these
models are only approximate. In addition, important variables, such
as the rate of college expansion, draft law status, unemployment rate,
size of financial aid programs, are not included explicitly in these
models. As these variables change, the parameters in the models will
also change. Thus it is very important that these parameter estimates
be recomputed as new data become available. As we¢ were unable to
make accurate estimates for some of these parameters, we have made
recommendations to the Office of Education as to how more reliable
information could be obtained in the future. These recommendations
are discussed in this section.

The Bureau of the Census has published enrollment data from
their Current Pcpulation Survey for a number of years. In October of
each year, approximately 50,000 occupied housing units are interviewed
as part of the Current Population Survey, and data on the enrollment

characteristics of the occupants are obtained. The results from these

ERIC
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interviews are then weighted to reflect the population of the United States
as a whole. In the past the data from these surveys have not been very
useful for developing enrcllment and financial a.d models, and in fact
noneofthese data were used in this report. However, it would be possible
to obtain a great deal of useful information from these surveys if the
appropriate questions were asked. Since these surveys are given to the
household, accurate family incore information could be obtained. In
fact, it would be possible to obtain accurate estimates of the following

6

1 c )
parameters: L, and &oip in the undergraduate enrcollment model; and
siT i

= s and gA;\‘
cBsi “k

rently, very little reliable data are available on h;i’r or Fit(l). The

¥ o), P in the undergraduate student aid model. Cur-
it

) i ) cg -] . .
estimates we made for ¢ s and P were biased due to poor income
si

T c(Osi
AA

information and poor follow-up response. And our estimates for 81

were biased because our data were limited to financial aid applicants only.
Consequently, we recommend that questions be included so that
estimates of the foregoing parameters could be made from the Current
Population Survey. If estimates of these parameters were obtained on
an annual basis, then up-to-date information would always be available,
and it would be possible to determine trends in these param.zters over
time .

Although approximately 50,000 households are interviewed in
the Current Population Survey, this is still a relatively small sample,

because only a umall portion of these households would have dependents

O
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attending college. Thus, it would not be possible to estimate all of the

model parameters from this source alone. In order to estimate such

k . 1n
enrollment model parameters as R |, 7 e’ and h . (for n= 2)
51 = S1T -

woge

by sex and by incomae, it would still be necessary to rely on longitudinal
follow-ups of high school and college students. The Office of Education
is currently designing a new longitudinal study of high school seniors.
The initial gquestionnaire in this study will be given in the Spring of 1972
to a sample of the high school seniors of that year. The follow-ups will
be administered in successive years to determaine the enrollment
behavior of these students as they progress through higher educaticn.
As was discussed in Appendix A.l, the previous longitudinal studies
were not adequate for the purposes of calibrating the undergraduate
enrollment model. Consequently, we make the following recom-
mendations:

(1) The sample size should be large enough .'EQ estimate the
model parameters by sex and by income; this was not possible in the
Bureau of Census - Columbia University surveys.

(2) An intensive effort should be made to follow-up the respondents
in a way that would yiel' adequate response rates. The resgponse rates
for both the American Council on Education - Carnegie Commaission on
Higher Education and the Project TALENT surveys were very poor.

(3) Since the purpose of these models is to estimate financial

aid requirements, it is irnportant to obtain accurate family income

RIC . -57-
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information for the survey respondents. I possible, the income informa-
tion should come from the parents, as in the Bureau of Census survevys.
(4) The follow-up guestionnaires should be designed so that the
enrollment history of cach respondent could be determined during the
entire course of the study. Specifically, it should be possible to deter-
mine for each yvear in the survey: whether the respondent was enrolled
full-time , part-time, or not enroclled; the student's attainment (freshman,
sophomore, junior,; senior, or graduate); and the type and contreol of the
institution at which the respondent was enrolled. It was not possible to
determine all of these items in any one of the previous longitudinal

studies.

If these recommendations are carried out, then more reliable
data should be availablé in the futurec to calibrate comprehensive enrollment

and financial aid models of higher education.
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APPIZNOIN A

Estimation of Parameters for the Undergraduate Enrollmaent Model

The undergraduate enrollment model was formulated in Section 2.
The technigues used for estimating the parameters in this model are dis-
cussed in this Appendix, Dat= were used from several national surveys
of high school and college students. While data from these surveys have
been tabulated in a mumber of reports, it was necessary in some cases to
perforrm special analyses of the coriginal data banlks becruse of the
requirements of this model. The characteristics of the longitudinal sur-
veys are discussed in Section A.1l, and our estimaiion methods are

deseribed in Sections A.2 through A.6.

ALl Characteristics of National Studeni Surveys

Most of our data is from the American Council on Education (ACIE).
Since 1966, ACE has administered comprehensive annual surveys of
entering full-time freshmen attending more than three hundred institutions.
In Refs. 42-47 are described the characteristics of these annual surve?s s
the questionnaires used, the institutions included in the samples, and the
national norms computed from these surveys. ACE has also administered a
one-year follow-up of a sample of students incluaed in the 1966 freshmen

survey. The response rate for this follow-up was approxirmately 58%. In
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Ref. 48 is a description of the sampling procedure and gquestionnaire used
in this follow-up. During the 1969-70 academic year, the Carnegie Com -
mission on Higher Education (CCHI) and ACI jointly sponsored follow-up
surveys that were given to a sample of full-time entering freshmen of
years 1966 through 1969. These follow=-up surveys provide one, two,
three, and four-year longitudinal data. The follow-up response rates
were 38%, 38%, 41% and 44% for the 1966, 1967, 1968, and 1969 freshmen
respectively. Some limitations of the ACE surveys are:

(1) The only income information for a student is the student's own
estimate of family income. Since the purpose of che model is to obtain
enrollment projections by farnily income, it is desirable tc have accurate
income estimates for the survey respondents. Unfortunately, there is
evidence which indicates that many students do not know what their family
income is. In most of the ACE surveys, the student was not given the
option of answering ""have no idea' to the income que stion, but incstead
was required to make an estirnate or leave the question blank. But in the
1967 freshmen survey(44), the student could answer "have no idea,'" and
approximately 13% of the men and 28% of the women answered in this way.

On a similar question in the Project TALENT stufiy( 2)

, 23% of the men
and 42% of the women students indicated that they could not estimate their
family income. Thus, parameters estimated by income from ACE data
will be in error to some extent, because of the unreliability of the student

estimates of family income.

O
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(2) The sawnple of institutions used by ACE varies from year to
year and may not provide representative data for all freshmen students
during any given year.

(3) Because the follow-up response rates of the ACE and ACT-CCHE
longitudinal surveys were quite low, parameters estimated from these

surveys will be biased. In some cases, we caorrected for non-response

bias by using data from other surveys.

Project TALENT was a cooperative effort of the U, 5. Office of

Education, the American Institutes for Research, and the University of

Pittsburgh. The purpose of Project TALENT was to gather continuing informa -

tion about a great number of high school students throughout the United
States. In 1960, the first year for which data was gathered, some 440,000
Ligh school students in the ninth through twelfth grades were tested. The
following year, a one-year {ollow-up study was administered to the graduat-
ing class of 1960. In 1962, a one-year (since graduation) study was done
for the graduating class of 1961. Two more years resalted in sirnilar
studies for the classes of 1962 and 1963. In 1965, a five-year follow-up
(after graduation) study was done for the class of 1960, During each c;f

the next three years, a five-year follow-up study was done cn classes of

1961, 1962, and 1963. Unfortunately, the response rates were quite low.
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The one-year follow-up surveys had response rates between 37% and 69%
for the four high school classes. The [ive-year follow-ups had response

rates between 34% and 41% for the 1960 senior through scphomore classes,

Because of the rapid decay in response rates, we have used data only from

the follow-up surveys of the 1960 senior class. Refer to Refs. 49, 50,
aﬁd 51 for a description of the Project TALENT program, the gquestion-~
naires used, and some of the results. Some limitations of the Project
TALENT surveys are:

(1) As in the ACE surveys, the only income information is the
student's own estimate of fanily income, which may be in error.

(2) Since the follow-up response rate of the Project TALENT
longitudinal surveys were quite low, parameters estimated from these
surveys will be in error to some extent.

(3) It is not possible to reproduce the enrollment history »f the
respondent from the five-year follow-up data. It is possible to determine
the year of first enrollment in college, the year of graduation, and the
attainment (freshmen, sophomore, junior, senior, or graduate) during
the fifth year. However, it is not possible to determine the enrcllment
status (full-time, part-time, not enrolled) or the attainment during each
of the interim years between the one and five-year follow-ups.

In October 1965, the Bureau of the Census (BC) conducted its

monthly survey of a cross-section of U, S. households., Approximately

O
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1,600 of these houscholds included dependents who were enrolled in the
senior year of high school at that time. The Burcau of Applied Social
Research at Columbia University (CU) in conjunction with the PPureau of
the Census administered follow-up survevys to these students in the spring
of 1967, fa*: of 1968, and fall of 1969. These BC-CU follow-up surveys
had relatively high response rates: 92.% for the 1967 follow-up, 88% for
the 1968 follow-up, and 81% for the 1969 follow-up. Refer to Refs., 12 and
52 for a description of the sampling procedures, the questionnaires used,
and some of the results of the study. Because the family income estimates
were rmade by parents, these income estimates should be quite accurate.
Thus these surveys have two important advantages over the ACE, ACE -
CCHE, and Project TALENT surveys: -the relatively high follow-up
response rates and the accurate family income information. Unfortunately,
these surveys also had a significant limitation: because of the small
sample size, it was not possible to estimate several parameters in the
model Ly sex and by income quartile.

In general, none of the available longitudinal student surveys were
adéquate for the purpose of calibrating the undergraaua’ce enrollment
model. The ACE, ACE-CCHE, and Project TALENT Sxixvéys suffer
from poor response rates and income infc:;rma_tion, while the BC-CT1J sur -
veys had a small sample size. While we were able to estimate all of the
enrollment model pararmeters, some of these estimates are only approx-

imative , because of the poor guality of data. However, our survey of

73



education data sources did enalble us to recommend to the Offics of Educa-
tion on how future enrollment data should bhe collected. These recomimenda -

tions are given in Section 6.

A2 Estimation of G e

The parameter Gs'r’ was defined in Section 2 to be the number of
students with sex s (male or female) who graduated from high school
during the academic year beginning in year 7. For example, if a student
graduated in 1965-66, then 5+ = 1965. We have used the estirmmates and
pProjections made by I\TCES » and these values are listed in Table A.1 for

academic years 1959-60 through 1974-75. Except for 1969-70, all of these

estimates were taken from the publication Projections of Ifducational

Statistics to 1979-80, 1970 Eciitiorl( ). For 1969-70, we used the most

=2
recent estimates made by NCES(Q).

. . n
A3 Estimation of hgj.

We have defined hlsliT to be the conditional probability that the first
fall in which a student is enrolled full-time in college is during the n
vear following high school graduation, given that the student graduated from
high school during the academic year beginning in year +, has sex s, and
the family income lies in the ith quartile. Unfortunately, the available
data is meager, and it is hecessary to make additional assumptions in order

. n .
to estimate hsi « It is convenient to assume that
LT
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Tabhle A.1:

High School Craduates by Sex

{(In Thousands)

Total Figh

Year School Graduates Maie Graduates _Female Graduates
1959-60 1,864 898 966
1960-61 1,971 958 1,013
1961 -62 1,925 941 984
1962-63 1,950 959 991
1963 -64 2,290 1,123 1,107
1964 -65 2,665 1,314 1, 351
1965 -66 2,672 1, 326 1, 346
1966 -67 2,680 1,332 1, 348
1667 -68 2,702 1,341 1, 360
1968-69 2,839 1,408 1,431
1969-70 2,953 1,444 1,509

PROJECTED

1970-71 3,102 1,541 1,560
1971-72 3,212 1,601 1,612
1972-73 3,312 1,654 1,658
1973-74 3,414 1,706 1,708
1974-75 3,507 1,756 1,751

Source: Refs. 2 and 3.
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(A.1) W= bt onl

n ) 1 - ,
where a ., is independent of the year 7. 7This formula will be used to
si i

estimate h'', , for n> 2, from projections of hi,‘ri We used Project
- 519

siT
.l - v (ll ) . . n L 1 3 4 ]
TALENT® to estimate a .o because this longitudinal survey extended
51
. . . . , n
over six years and the sample size was large enough to estimate a |, by
) ~ si

sex and by income quartile. The values for a::i are given in Table A.2Z.
The main deficiency of the Project TALENT survey is the poor follow-up
responss rate. According to two studiés(Sl »>2) that have been rnade of
non-respondents to longitudinal surveys of high school and college studente,
the students who do not enroll in college are the ones who tend not to
réspcnd to the follow-up questionnaire. Thus the response rate of students
who enrolled in college should he significantly higher than the overall
response rate. Since al;_L is defined so that it may be estimated using data
only from students who eventually enrolled in college, the estimates for

a'Zi may be accurate in spite of the poor overall follow-up response rate.
While the data in Table A.2 are for students who graduated from high
school during the 1959-60 academic year, Egqn. (A.l) makes the approxi-
mation that azi is constant over time. This approximation should be
satisfactory for two reasons:

(1) According to Project TALENT data(ll), about 85% of all 1959-60

high school graduates who enrolled full-time in college did so during the
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fall of 1960. Thus any ervor made in estinating h ., for n = 2, should
& giT =
, 1
be small compared to hs' .
, n , i .
(2) The values for a . in Table A.2 arve roughly independent of the
si

income quartile 1. Thus any chang= in a | due to expansion of financial
si

aid programs should be small.
The next step is to estimate hh . , the probability of enrolling in
ST h
the year immediately following graduation. In Table A.3 are estimates
_ e ey o (12,13 . .
derived from published Bureau of Census reports’ giving these

probabilities for 1959 and 1965, but classified only by income gquartile and

not by sexx.

Table A. 3:

Probability of Enrolling in College During the Year
Immediately Following Fligh School Graduation,
By Income Quartile and Year

Probabll‘lty of Enr E:lllméflt fDr

Q{?;:;ﬁi Graduates of Year
narteer 1959-60 1965-66
1 .19 .28
A .38 .39
3 AT : .50

-

.62 .68

Source: Estimated from Refs. 12 and 13.
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s . 1 . i
Estimates of hsf , by sex and by incoime , were made for ¢ = 1965 {rom
i

the first BC-CU icﬂ.Lg\V=up( ) and are listed in Table A.4.

Table A .4:

Probability That A 1965-66 High School Graduate
Lnrolls I'ull-Time in College in Fall 1966 or Spring 1967,
By Income CGuartile and By Sex

Tncome Probabkility of

Se}:i _Quartile - Enarollment _
Male 1 W32

Male 2 ,4:2

Male 3 .56

Male 4 .71
Female 1 .19
Female 2 .32
Female 3 .45
Female 4

.66

Source: Estimated from Ref. 4.

Other than the data in Tables A.3 and A.4, there is little additional
reliable information. While h;i could be estimated from FProject
TALENT, these estimates would be biased by the poor response rate and
incorme information. The 1959-60 data in Table A.3 includes students who

enrolled full or part-time ia either spring or fall 1960. The 1965-66 data

~-69-
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includes siudents who enrolled full or part-time in either fall 1965 or

spring 1966. The data in Table A .4 are for students who enrolled full-time

] . ) 1 .

in either fall 1965 or spring 1966. We assume that h' . can be computed
siT

with the formmula

1 1

A 1 = h 4+ & . - - 1965
(A-2) ‘sir . 81,1965 Oy (r-1965)
i 1 )
for 1959 = v < 1965, where h , is given in Table A.4, and §, is
=1 = si, 1965 i
estimated from Table A.3 to be the following: (‘31 = .015, 52 = ,002,

532 _005, and 5&: .010,.

For the first timme in 1970, the ACE annual freshmen survey
included a question which asked whether the student was enrolled during

the year immediately following high school graduation. Using this data
- (14) . . : o i T
from ACE along with estimates of the number of high school graduates

4(3.15)

and first-tirne full-timne college students from NCE » the probability
that a student who graduatéd in 1969-70 enrolled full-time in the fall of

1970 was estimated to be .56 for male students and .43 for female stu-

dents. We assume that for 1965 < 1+ < 1969,

. 1 1 éi )
(A-3) hSiT - "i'si31965 +Z © (r-1965)




where ¢ is .96 aud 1.00 for mmale and female students respectively.

oy ) 1 . ]
The coefficient g was chosen so that h . would be consistent with
s 51,1969
. . , S . . 1 B
the average estimates for each sex made for 1969. Projecting h r for
i si

7 > 1970 is a difficult problem for two reasons: the lack of reliable

i . 1 ; . , -
historical data; and the fact that h . will be influenced by many factors

siT
such as the draft law, state of the economy, college expension, and magni-
tude of student aid programs. It is expected that the current economic
recession will reduce the rate of increasc in h | . Since we are only
S17

mmaking short-run projections in this report, we assume in these projections

that hs; _ will remain constant at the 1969 level for + >1970.

. Hd
A4 Estimation of R;L

1 ; . , . 5=
The parameter R{Kﬂ was defined to be the conditional probability

that a student is enrclled as a full-time undergraduate during the kth fall

after first fall enrcollment, given that the student first enrolled full-time,

4]

has sex s, and has family income i. DBy definition, RS, = 1. We will
1

) . . . k
use data from several longitudinal surveys to estimate Rsi for

k=1,2,...,5. In Tzble A.5 are the probabilities that a student is enrocolled

) . ) th ,
full-time during the k fall following first enrolliment, as estimated from

(16-18) (4,20,21)

the ACE-CCHE ’ ACE(IQ), and BC-CU longitudinal studies.

These estimates do allow a student to drop out and then return to college.

Bl



Tabla A.5:

Probability That A Student is Inrolled
During Years I'cilowing Iirst Enrollment,
As Estirmmated IFrom Several Data Sources

I PLQbail;Ji]ty ;jﬂfilj‘ul} time Tnrollment
Longitudinal During the kth Fal’® Following the
Student Survey First Full-time Fall Enroliment
k=1 k=2 k=3
ACE-CCHE .87 LT .68
ACE .85 - -
BC-CU .85 .66 .60

Source: Estimated from Refs. 4 and 16-21.

We did not include any estimates in Table A.5 from Project TALENT, as
it is not possible to identify the enrollment characteristics of respondents
during interme liate years in the Project TALENT study. It kas been the
experience in longitudinal surveys of college students that the non-
respondents tend to be the ones who dropped out of college. Thus , because
of the low follow-up response rates, the ACE-CCHE estimates are probably
higher than the true vaiues. This hypothesis is consistent with the data in
Table A.5. It is not possible to estiﬂlaté R:i by sex and by income quartile

directly from the BC-CU data because of the small sample size.
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o e . I ] ) o
In Table A, 6 are the values of R ¥ estimated {rom the ACE-

(16-18)

CCHIL surveys. The values for k =1, 2, and 3 were estimated
directly from the 19269 follow-up of 1268, 1967, and 1966 entering freshmen

respectively. It is also possible to estimate the probability that a student
will be enrolled as an undergraduate during the fourth and fifth falls fol-
lowing first fall enrollment, because the follow-up guestionnaire included
a gquestion asking for the expected date of graduation. A student would

be an undergraduate during the k;th fall following first fall enrollment,
for k=4, if the student dropped out for a term, failed courses, changed

majors, enrolled in a five year bz :helor's degree program, etc. Define

r s ‘s .
Y . = the conditional probabﬂlty that a student expects to

51 s 5 . ; . .

" graduate during the v acadernic year {ollowing first

fall enrollinent, given that thoe student has sex s, fam-
ily income 1, and is enrolled full-time during the 3rd
fall following first fall enrollment.

The probabilities ¥’ , were estimated from the 1969 ACE-CCHE follow-

51
(16) e . - - ) :

up of entering 1966 freshmen and are listed in Table A.7 for r = 4,5,

and 6. Thus an estimate of the probability that a student is enrolled as

an undergraduate during the k fall followiny first fall enrollment is

A k 3 7 T

(A.4) R . = R_. z Y .

' si si si

for k= 4. This formula assumes that the student will continue to enroll

, . 4 , 5 ]
full -titnme until graduation. The values of Réi and Réi listed in Table A.6

were computed from Egn. (A.4).
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Because of the Poor vesponse rates for the ACE-CCHT surveys,

the estimates of R

—
il

. listed in Table A.6 are expected to be (oo higii. We
=i

i

used the coefficients in Table A.8 to correct for this non-response bias.,

These coefficients are consistent with the range of average probabilities

, . e 15 ) .
given in Table A.5 and with the 1970 NCES( ) data in Table 2. 1. Thus
in this report, the values of Rs' used for the enrollment projections are

51

computed with

R & =0 « [estimate in Table A. 71 .

Table A .8:

Coefficients Used to Correct For Non-Response Bias

Sex k=0 k=1 k=2 k = 3 k = 4 k=5
Male 1.0 1.0 1.0 .89 .89 .89
Female 1.0 1.0 .89 .88 .88 . 8¢

A.5 ’Esj:in’;atiql}éf ngl;

We have defined Wﬁik to be the conditional probability that a student
has attained to level £ (either under division or upper division), given that

the student has sex s, family income i, and is enrolled full-time during

76 -
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E

the kth fall following first fall enrcllment. MNote that it would not Lo

satisf{actory to simply assume that a student would he an uvpperclassman
during the second fall afler his first fall enrvollment, because the student
may have dropped out for one of more terms, switched majors, enrolled
part-time , etc. Unfortunately, rnone of the longitudinal studies--Project
TALENT, BC-CU, or ACE-CCHIE--ashkad for the student's atfainmont
during each yvear in the survey. Project TALENT asked for the studant's
attainment during the {21l of the si=zth yvear [ollowing high school graduation,
but not for the intermediate years. The ACE-CCHII follow-up surveys,
however, included a question which asked when the respondent expected

to graduate. Let the index & = 1 refer to under division, and £ = 2 refer

pres s : 1
to upper division., We assume that Tose = 1 for k = 0 and 1, and that

2 - ) L
7 .. =1 for k=4and5. Lstimates of 7 . , for k=2 and 3, are given
sik silk

in Tables A-9 and A-10 respectively, and these estimates were obtained
(16,17)

from ACE-CCHE "using the following assumptic s: if a full-time

student expected to graduate within a year, he would be a senior; if he

expected to graduate within two years, he would be a junior; etc.

A.b Estimation of Q‘;’g_&

The parameter 0128 was defined to be the conditional probability
1
that an undergraduate student is enrolled in an institution with control c

(either public or private) and type @ (either two-year, four-year college,

O
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Talsie AL9:

Probability of Upper or Under Division Enrollmont for a
Sindent Who is Enrolled Full-Time in Fall 1969 and
First Enrolled Full-Time in Fall 1967,

By Scx and Income (uvartile

Probability of Beinyg Envolled In:

Sex Quartile ~ Lower Division ]  Upper Division

Male 1 .41 .59
Male 2 41 .59
Male 3 .39 .61

Malie 4 . 36 . 64

Female 1 .38 .62
Female 2 . 25 .74

Female ’ 3 .22 .78

Female 4 .21 .79

Source: Estimated from Ref. 17,

"N ¥
-
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Table A, 10:
Probability of Upper or Under Division Inrollment for a Student

Who is IEnrolled Pull-Time in Fall 1969 and First Enroelled
Full-Time in I'all 1966, By Sex and Income Quartile

Fnr

ollcad In:

Upper Division

Income
Quartile

Female

Female

Female

Female

1 .11 . 89

Lt
»
—
Ay,
f
oo
8]

. 06 .94

D

Source:

Estimated from Ref. 16,



or university), given that the student has sex s, family income 1, and is
enrolled full-time at level 4. Note that § will always refer to four-~-year
colleges or universities fov upper division students; only for under division

studernts is there a choice botween two-year and four-year institutions,

) oL g . , .
For £ =1 {lower division}, e 1 was {irst estimated using dota
51
, o L (1A) S ; -
from the 1970 ACTE" {reshmen survey. This would only be an approxima-

tion, because the survey did not include sophomores. We then normalized

, . — — {15
these estimates so that they would be consistent swith the 1970 NC):,S( )
data for lower division students. Our final values for o ., are listed in

511

Table A.11.

. . ) cf
For { =2 (upper division), estimates of czq?z were made from
B 51 &

(16)

the 1969 ACE-CCIIE follow-up of 1966 freshmen and are listed in

(15)

Table A.12. These values are consistent with the 1970 NCES data for

upper division students.
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APPIENDIN B

Estihmation of Pavameceters for the Undergraduate Student Aid Mode]

The techniques employed for estimating the parameters in the under-~
graduate student aid roodel are discusgsed in this Appendix. TFinancial aid
data from the American College Testing program (ACT) and the College
Scholarship Service (CSS) ware used, and income data from the Bureau of

the Census and the Bureau of Labor Statistics were also used.

B.1 Estimation of Ry (I, A, )

We have defined Rt (I, A,>) to be the expected parental contribution
during the academic year beginning in year t towards the expenses of a stu-
dert whose family has income I, total number of dependent children A, and
number of dependent children X\ attending college. This parental contribution
includes contributions from both current income and from assets. We have

2L
used the need analysis model developed by CSS(JE)'L;D derive the formula for

Rt(I, A, A). Their approach is to convert the value of the parents' assets into

a supplementary income flow on the basis of the age of the principal wage
earner and number of retirement plans the family has. Table B. 1l gives the
average parents’ assets, by family income, for 1969 prefreshmen studcnts.

This data came f{rom students who submitted scholarship applications through

CSS. While CSS does have parental assets data for 1970 aid applicants, this

-83 -
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Table 3. 1:

Mean Parental Assets for 1969 Pre-Froesluman Applicants,
As a Function of Family Income

— ;ﬁslln)?aLed B Ef—dlma'&;;}l B
Net Income (1970}  Mecan Assets (3969) Mean Assets (19705
$ 1 - 2,999 $ 6,268 $ 6,641
3,000 - 4,999 7,910 8,381
5 000 - 7,499 9,910 10, 500
7,500 - 9,999 11,901 12,609
10,000 - 12,499 14, 024 14,859
12,500 - 14,999 16,162 . 17,123
15,000 - 17,499 19,133 20,272
17,500 - 19,999 22,774 24,129
20,000 - 22,499 27,323 © 28,949
22,500 - 24,999 32,964 34,926
25,000 - 27,499 38,229 40, 504
27,500 - 29,999 44,893 47,565

30,000 - Over 68,365 72,433

Source: Ref, 36 for Estimated Net Income (1970) and Mean Assets
(1969).

94
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information was notclassified by income, and so it would not be useful for
the financial aid model. The 1959 assets' values were converted into 1970 -
doliars using the Consumer Price In: ax (see Table I3.4). These 1970 values
were then converted into the supwlermnentary income {lows given in Table B.2
by using Table I’ in Ref. 35 and the following approximations: the age of

the principal wage earncr in the household is between forly-five and forty-
nine , and the family has only one retirement plan. Define

S(1) = the supplementary income in 1970 from parents' assetls
as a function of the 1970 family income I,

and

i

the 1970 adjusted income, which includes the current
income plus the supplementary i Jome.

Conseguently,
(B.1) ' Y =S(1)y+1 ,

where S(I) is given in Table B.2Z as a function of the (estimated) income in
1970!

Using data describing consumption patterns of families in the United -
States, CSS developed tables which convert the adjusted family income Y

into the expected contribution towards the college expenses of a student.

Q : 95
ERIC i
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Table B, 2:

Supplementary Income Flow

E%Uir’na;cic;c‘ l\TCtiju(‘(ntjC& (719 ?707)1_ - Lti timated %:1;131 errlre'int; '(.,Y, im ome (1970)

$ 1 - 2,999 $ 0
3,000 - 4,999 80
5,000 - 7,499 300
7,500 - 9,999 520
10,000 - 12,499 740
12,500 - 14,999 960
15,000 - 17, 499 1,400
17,500 - 19,999 1,840
20,000 ~ 22,499 2,280
22,500 -~ 24,999 2,940
25,000 - 27,499 3,600
2?,5‘00 - 29,999 4,260
30,000 - Over 7,170

Source: Table B.l and Table F in Ref. 35,

96
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Define

P(Y, A) = the expected parental contribution towards a resident
student's budget in 1970-71 from a family with adjusted

family income Y, & dependent children, and only one
dependent in college.

A rosident student is a student who does not live with his parents, but in-
stead lives in a dormitory, apartment, etc., Note that the definition of
P(Y, A) applies specifically to the l‘}l?()-ﬁl academic year and to families
with only one dependent child attending college. Values for P(Y, A) are
given in Table B. 3, and they ware taken directly from Table A in Ref. 35,

TFor each fixed value of A, we assume that P(Y, A) can be represented as a

piecewise linear function of Y cornecting the values in Table B. 3. It follows

from the foregoing definitions that

(B.2) (T,pa,1) = PEUE) + Ia) .

Rlc}?()

If there are A students attending college from a family, then CSS5

suggests.the following as the parental contribution towards a resident student's

budget:
R_lg?o(lj@h,l) i Rygaq (I,A,1)< 900
(B.3) Rl??O(LAM) 4
R (I,A,1) - 900
900 -+ 1970 . e otherwise .
.

Several assumptions are used in deriving this formula. A major assump-
tion made by CS3Sis that parentsare egf[)‘ected to continue to provide , as wellas

ERIC 97
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Table I3, 3

Total Parents' Contribution (1970)

From Adjusted Income by Size of Family

Adjusted Number of Dependent Children

Income

(1970) 1 2 3 4 5 6

$ 5,000 $ 260

6,000 550 $ 210

7,000 820 430 $ 210

8,000 1,120 650 400 $ 240

9,000 1,420 870 580 410 $ 330 $ 270
10, 000 1,720 1,110 770 570 490 420
11,000 2,090 1,340 960 740 650 570
12,000 2,490 1,580 1,160 900 800 - 710
13,000 2,870 1,810 1,350 1,080 960 860
14,000 3,260 2,120 1,540 1,250 1,130 1,010
15,000 3, 640 2,420 1,730 1, 420 1,290 1,170
16,000 4,020 2,730 1,970 1,590 1,450 1,320
17,000 4,390 3,030 2,230 1,760 1,610 1,470
18,000 4,760 3,330 2,480 1,970 1,770 1,620
19,000 5,130 3,620 2,730 2,190 1,960 1,770
20, 000 5, 490 3,920 2,980 2,420 2,170 1,950
21,000 5,850 4,200 3,230 2,640 2,380 2,150
22,000 6,200 4,490 3,470 2,860 2,590 2,350
23,000 6,560 4,770 3,720 3,080 2,800 2,550
24,000 6,900 5,050 3,960 3,290 3,000 2,740
25,000 7,240 5,330 4,200 3,510 3,200 2,930
26,000 7,580 5,590 4,430 3,710 3,410 3,130
27,000 7,910 5,860 4,650 3,920 3,600 3,320
28, 000 8,240 6,130 4,880 4,120 3,790 3,500
29,000 8,550 6, 380 5,110 4,330 3,980 3,680

Tahle A in Ref. 35. : ,
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E

first $900 of Rl??@ (I, A,A) will be included in the commuter expense i
~budget to represent room, board, clothing, and other expenses at home. ?

O

RIC 99 . o

. 89

they are able, the basic essentials of life, whether the student lives at
home oy on the college campus., The fivst $900 of Rl‘{?’?@ I, A, 1) repre-
sents the amount the parents save by having their child live away f{rom
home  This amount is assumed to be available for each dependent
attending college, However, the portion of R (I, A,1)in excess of

&y

1970

$900 comes from money availalle for discrelionary use, and it is evenly
divided among all dependents attending college.

So far,Eqn. (B, 3) only provides the parental contribution for a
resident student. The first $900 of the total contribution in Eqn. (B. 3)
represents the amount that the family is assumed to have used to provide
the basic necessities for maintaining the student at home. If the student
decides to live at home and commute to college, much of this amount
cannot be considered to be available for payment of direct college expenses.

Thus if the student lives at home, a reduction in the parental contribution

should be made. However, certain Federal ald programs, such as Educa-
tional Opportunity Grants (EOG), use the parental contribution to determine

eligibility. Because of possible confusion from using different contributions
for residents and commuters, C55  ‘suggests using the same figure for
both, and instead include the maintenance expenses (room and board at

home) as part of the college expense budget for commuters. Thus we will

use Eqn. (B. 3) for both residents and commuters. In Section B. 6, the




Using Fgns. (B.1) through (B.3), the values for RIG’?G(I"&’}“)
can be computed for any combination of I, A, and X . By converting the
income level in year t into 1970 dollars, future values of Rt(I;A,A)
can be estimated from the 1970 function. Define

P, the Consumer Price Index in year t.
Historical values of the Consumer Price Index are available from the
Bureau of Labor Statistics(SB)and are listed in Table B.4 for years 1959
through 1970. These values were projected to 1975 using the {four-year
linear trend between 1966 and 1970. This corresponds to an assumed

inflation rate of 4.1% during 1971, which falls to a rate of 3.4% in 1975.

Thus we assume that Rt(l,ég,,;\) can be computed with
2 &)
. 1970 t
(B. 4 ROLAX ) =Ry (=20, ) o e
' ad Py P1970

+

B.2 Estimation of Fi¢(I)

We have defined F‘,t(I) to be the conditional c¢.d.f. of farnily income
it
for students who graduate from high school during the academic year begin-
ning in year t, given that the income falls Within.tha ith guartile. It is

convenient to define the unconditional distribution as well. Let

!

the c¢.d.f. of family income I in year t for students
who graduate from high school in the academic year
beginning with year t,

F.0

4 : , th , o
I.., = the lower bound for the i quartile of the family income
distribution for students who graduated {from high school
in the academic year beginning with year ¢,
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Table B. 4:

Consumer Frice Index

For Urban Wage Earners and Clerical Workers

Consumeoetr Price Index

Year , (1957-59 = 100)
1959 101.5
1960 103, 1
1961 104, 2
1962 105, 4
1963 106,7
19G4 103.1
1965 109.9
1966 113.1
1967 116, 3
1968 121, 2
1969 127, 7
1970 135, 3

PROJECTED

1971 140. 85
1972 146. 40
1973 151.95
1974 157, 50

1975 ' 163, 05

Source: Ref. 53 for years 1959 through 1970.
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and

, . .th . . .
U = the upper bound for the i gquartile of the farmmily income
it distribution jor students who graduated [rom high school

in the academic year heginning with year t.
The income lirnits L't ad U't can be computed [rom J?‘L(I)i If i refers
it it ) £

to the low income guartile, then I, = 0, andif | refers to the high in-
] ot :

come quartile, then U = =», The conditional ¢.d.{. F'L(l} is defined in
: it it

terms of F (I}, U, . and 1., as follows:
t it 1t

(]
T
r

it
vt N _
-5 P, (1) = 4 (F - T L, <«I=<U,,
(B2 it E - it =7 = Tit
1 U, <1 .
it

We describe nezxt how Lo estimate I"‘t(I).
In 1960, the Bureau of Census surveyed a sample of students who

were high school seniors in October 1959 in order to determine their gradua-

o 13 .
tion status. Using published data( ) from this study, it is possible to

estimate the c.d.f. (I) at five points: I = $0, $400, $6,000, $7,500,

Fi959

and $10,000, These estimates ~re given-in Table B.5.




Table 12, 5:

Family Income Distribution of 1959-606 High School Graduates

__Family Income I fbjig%fgr(l)r
$ 0 0.
4,000 . 305
6,000 . 550
7,500 . 701
, 10,000 .860
Source: Ebtiﬂl;LLLt:l {’1 urn 7],%::—:13 .13 -

Table B. 6;:

Family Income Distribution of 1965-66 High School Graduates

____Family Income I 1?1965(33),
0 0.
1,000 . 0148
2,000 . 0541
3,000 . 1059
4,000 <1739
5, 000 . 2591
6, 000 . 3753
7, 500 . 5254
10, 000 | . 7336
15,000 ' . 9333
25,000 . 9826
Source: Estimated from Ref. 4. |
CQ : .
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In 1967, the Bureaou of Census also sarveyed a sample of students
who were high school seniors in October 1965, We have used unpublished

data from this survey to estimiate the ¢.d.fl. By Ve {I) at cleven points,
a0 i

o]

and these estimates are given in Table 13.6.
In order to'estimate .'E‘t(l‘z for years other than 1959 and 1965, it
is convenient to make the [ollowing definitions:

N[t = the average in year t of the median income for families
) whose head is between thirty-five and forty-five years of
age and the median income for families whose hzad is

between foriy-five and {ifty-four,

and

r Co 1 th
I = the income level corresponding to the v percenatile of
the c¢.d.{. of family income for students who graduate
from high school during the academic year beginning in

vear t.
The average incomes Mt can be estimated for several years from
Bureau of Census data, including 1959 through 1969, By the definition
.

of I , .
t

;
F (1 )= 100 -
(1) r

for any year t. We assurne that the incomes 'It can be estimated with

the formaula

(—~h

o O 4
ERIC

94



E

r T
B.6 i A
( >) 1 M, . 1965
L10h

Note that this formiula nced not bhe accurate for very high and very low
Y & 3

incomes, because no aid will be required for very high income families and
no parental contributiou will be expccted from very low income families.
Thus the expected {inancial need is independent of the shape of Ft(I) for

incomes near the edges of this distribution. This formula was tested using

the data in Tables B.5 and B.6, and the results are summavrized in Table

B.7. In this laiter table, the values of 1] 965 wereestimated from Table B.6

. . . . r : )
using linear interpolation, and the values of I] 959 weretalken directly from
19> .

Table B.5. Egn. (B.6) was evaluatced using estimates of the median incomes

(5,6)

from the Bureau of Census . In this case, the estimation formula was
fairly accurate: within 2.8% over a six year interval.
In arder to calibrate the enrollment and student aid models, it is

necessary to estimate Ft(l) for years subsequent to 1965, In Table B. 8

i}

the values of. Iv’[t were taken directly from Bureau of Census data for t

1965,...,1969, For t > 1970, l\lit was eslimated with the formula

(B.7) —t o 1969 g b - 1909
Py P1969

where < is the real annual rate of increase for l\/Lt, The value y = . 0386

was used, which was the mean value of vy between 1959 and 1969.
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Tabkle 3.7 :

Test of Estirnation Formula

- r—': =—— ..__._i P vty et e
- N Do e T o
r 1]9657 I"iﬂfi} (;11959/1\1-1@65) L]Qéfi__ Percent Irrov
0. B 0. & 0. % 0. -
20.5 5,395. 4,000, 4,113, 2 .89
55.0 T,797. 6,000, 5,944 . 9%
70.1 g,619. 7,500. 7,333, 2.2%
86.0 13,165. 10,000, 10,037, 4.9,
Source: See text.

Table B.5:

The Average of the Median Income for Families Whose
Head is Betwecon 35 and 44 and the Median Income
for Familics Whosge Head is Between 45 and 54.

MM

Year t t
1965 $ 8,053
1966 8,725
1967 9,458
1968 ) 10,237
1969 11,279

PROJECTED
1970 12,411
1971 13,419
1972 14,486
1973 15,616
1974 ‘ 16,811
1975 18,075

Source: Refs. 6-10for years 1965-1969;
Equ. (B.7) for years 1970-1975.
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Egn. (B.6) only estimates the o d. . I*‘L(.I.) al the vaines of 17

- : . t
corresponding to the 1965 data given in Table B. 6. We assume that the
c.d.{. can be approximated with a piccowise linear [unction connecting

these estimated values.

!\>‘
- - . . oy BeRh
B.5 Estimation of 1T
. . AR s © o i
We have defined g to be the conditional joint probability mass
< it

function of the total number of dependent children A and the sumber of
dependent children attending ccllege A in a family, given that the student
. , , . th | . : )

is enrolled during the Ik fall following first fall enrelliment. The

15 e VAV . . 1 (37) :
distributions g~ were estimated using unpublished data from 1970
ACT financial aid applicants. If a student from a family requires financial
assistance, then the number of dependents in that famnily tends to be larger

than the number of dependents in the family of a student hot reguiring
I Y 1 :

-

assistance. In other words, because the ACT data are from financial aid
applicants, these data will be biased. Unfortunately, g{f}‘ cannot be

estimated from any of the national student surveys. Neverthéless s using

the ACT distributions will be a significant reiinerx’lern,t over previous

financial aid studies, such as in Refs. 32, 33, and 34, which assumed a fixed:
number of dependent children in a family and a fixed number of dependent

children attending college.

El{fC‘ i07



In Tables 13,9 through B.012 are the distribadions of Aand ) Jfor

freshman, sophomore, junior, and senior aid apnlicants roesnectivelv.
; . J2 L - Y

These tables refer only to dependent children: marrvied independent siu-

dents and single independent students are not included. We will use the

. . . , . . . - LA
freshmen distribution for » the sophomore distribution for gl » the

[\\:\ £ tx\, o ({}k A (9

junicr distribution for g? “s and the senior distribution for B s 84
- T A

ARN

and g;%' - Note that this precedure involves several approximations., The

AN 0 oy
L - H N _ N Ly aand b 1
senior distrubution was used {or g2, g; » and g ", because most
3 3 -

dependent undergraduate students who are enrolled in their third, fourth,

or fifth fall following first fall enrollment are seniors. The junior distribu-

A
. . Ay . , X
tion was used {or 5,?:" » because most dependent undergraduate students

who are enrolled in their second fall following first fall enrollment are
juniors. The approximations for g4 and g7 are justified in a

similar way.

B.4 Estimation of Hy(l,s,kk)

We have defined I-lﬁ(l,s ;kK) to be the expected self-help contribu-
tion of a studeut in year t towards his college expenses, given that the student
, . th | ,
is enrolled during the k- ! fall after {irst fall enrcllment, has sex s, and

comes {rom a family with income 1. One portion of a student's contribution

El{fC‘ 108
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Table 13, 9

Distribution of the Nwnber of Childroen v College by the
Number of Dependent Children in the Family for
Freshrmen Ald Applicants

Dependuent Number of Children in College
Children in
the Faoiily 1 2 3 4 or more

1 . 246 - )

2 . 158 . 066

3 119 . 064 .014

4 . 083 041 016 . 003

5 . 020 . 025 . 010 . 003

036

& or more . 053 .

. 020 . 005

Source: Ref. 37.

Table B, 10:

Distribution of the Number of Children in College by the
Number of Dependent Children in the Family for
Sophomore Aid Applicants

Number of

Dependent Number of Children in College
Children in
the Family oy 2 3 4 or more
1 . 250
2 . 155 . 071
3 .121 . 065 . 012
4 . 063 . 046 017 . 004
5 . 040 033 . 012 . 002

6 or more . 043 . 040 .019 . 007

Source: Ref. 37
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Table Bo 11
Distribotion of the Number of Children in Collegea by the
et 2
Number of Dependent Childron in the Family for
Junior Aid Applicants

TNumber of ' - T
Dependent Number of Children in College
Children in
the Family 1 & 3 4 or more
1 L 267
2 . 141 093
3 . 096 . 078 021
4 . 048 L 057 L 019 . 005
5 . 020 . 036 .07 . 005

6 or more L 021 . 038 .021 .017

Source: Ref. 37.

Table I, 12:

Distribution of the Number of Children in Cuollege by the
Number of Dependent Children in the Family for
Senior Aid Applicants

Number of

Dependent Number of Children in College
Children in
the Family 1 2 3 4 or more
1 .262
2 . 136 121
3 . 064 . 107 . 017
4 . 047 . 063 .019 . 003
5 . 016 . 038 . 015 . 010

6 or more .017  .028 . 025 .012

Source: Ref. 37,




35)
is from summer sarnings. The C535 cetimataes that the amounts in

Table B.13 are available from this source in 1970-71.

Contribution From Swnmer Farnings (1970)

Summer o Women
Prefreshiman $400 $360
Presophomore 500 400
Prejunicr 600 500
Presenior 600 500

Source: Ref, 35

In addition to surmmmer carnings, there will also be a contribution

from student savings. Define

SS(I) = the mean prefreshman student savings in 1870, as a
function of the 1970 family income 1.

, 38
In Table B. 14 are unpublished data from GSS(D ) which give the average
student assets for 1969 prefreshmen students, as a function of the estimated

1970 family income. These assets were converted into 1970 dollars using

3 .
the Consumer Price Index (see Table B.4). The CS55 estimates that

S5(1)

5

O
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P

will be used during cach of the undergraduaic yvears., Dividing the atudent's
assets by five allows a small reserve to begin gioduate siudy or to provide
funds until receiving income from employment. Thus the formula that will

be used for T waliss,kYis:
e used for 111%76(;5 SR 4

400 4 == for k=0 and maie

ol
il

— for 1=t =0 and s female

300 +

for k=1 and s = masale

. T = = '
I{I‘??O(L’S’k) N -

400 4+ —=

i

for k=1 and s female

male

w
(H

for k ::32 and

female ,

500 <+ e for 1{;‘::_2 and s

where SS(I) is given in Table B.16. Future values of Ht(I,s s k) will be

estimated with the formula

P - P
(B.8) H(Ls,k) = H 000 =200 s ,k) « —F—
| t Pir970
B.5 Esit?q’la,tionﬂc?g P?a.—;l

We have defined P° to be the probability that a student attends
C

fsi

college with living status =z, given that the student is enrolled full-time at

1

2
e

|
(@)

1 F_‘
O




Table 1B, 14

Mean Student Asscts for 1969 Pre-Freslunen Applicants

As a Munction of Pamnilyv Income
'

- Estimated Estirnated

Net Income {(1970) Mean Assote (1769) cnn Assets (1970)

k3 1 - 2,999 $ 245 $ 260
3,000 - 4,999 279 296
5,000 - 7,499 344 364

L

7,500 - 9,999 399 42
10,000 - 12,499 469 497
12,500 - 14,999 538 570

o~

15,000 - 17, 499 627 664

-3
#2)
jo
e
o

17,500 - 19,999
20,000 - 22,499 899

el
%1
ISV

22,500 - 24,999 1,069 1,133
25,000 - 27, 499 1,169 1,239
27,500 - 29,999 1,490 1,579
30,000 - Over 1,903 2,016

Source: Ref. 38 for Estimated Net Income (1970) and Mean Assets (1969).
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Aruitoxt provided by Eic:

an institution with control ¢ and type @, and has sex s, and that the

) . . . th N ., . }
student's family income Hes in i guartile. The probability that a student

v Y

ig a regident or a cominuter is given in Tables B.15 and 3,19, by sex,

income gquartile; and institwlion type and control. These probabilities weve

(19)

estimated with unpublished data from the ACIS one -year follow-up of

1966 full-time cutering freshmen. However, these estimates mavy be biased

—io

duc to the poor income information and follow-up response for this survey.

B.b6 Estimation of
We have defined B (C} to be the conditional e.d.f. of college
clzst

costs C in year ¢, given that the student has sex s and is enrolled full-
timme with living status 2z in an institution with contrel ¢ «.d type 8. We
will use the tuition, room, and beard data published by NCES and use the
estimates for the other expenses (laundry, books, recreation, stc.) that
were made by CS85. The expenses for a resident student (z = 1) includes
tuition and reguired fees, room, board, books, clothing, laundry, recrea-
tion, incidentals, and travel. Resident students include students living in
dormitories, fraternities, sororities, or in apartments. The expenses
for a commauting student (z = 2) include tuition and regquired fees, books,
on-campus meals, and miscellaneous personal expenses., As we discussed

in Section B. 1, the expenses for a commuter should also include the main-

tenance expenses at home, such as room, board, laundry, medical, etc.
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Table B, 15;

1o Student is BEithor a

L

Pient

ol
s
w

Probability That a Full-Time M
Ly Income Quartile and Ly

or Commmuter,
Institution Type and Control

Probability That
smmam s, i
Ouartile Tnstiitution Regident Cormmuter

Public University . 781 , 219
Fablic 4 Yeaw . 709 L 291
FPublic 2 Year . 536 . 464
Private University . 583 417
Private 4 Year . 798 . 202
Private 2 Year . 518 . A82

bbbt e et et

\Ti

Fublic University . 741
Public 4 Year . 651 .
Public 2 Yeaw . 334 .
Private University .630 .
Private 4 Year . 783 . 207
Private 2 Year . 457 . 542

JEVIE e RSV AN
O b
W WO

NN NMNNN

Public University .739 . 261
FPubliec 4 Year 662 . 338
Public 2 Year .36¢ . 631
Private University . 700 . 300
Private 4 Year . 831 . 167
Private 2 Year . 436 . 64

W W W W

Public University . 770 . 230
Public 4 Year . 668 . 332
Public 2 Year . 335 . 668
Private University . 307 .193
Private 4 Year . 865 . 135
Private 2 Year . 414 . 586

APl s b

Source: Estimated from Ref. 19.
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Feraale Student is EBither a

Frobabils

Tlomicdont Tneome Quartile and by

ontrol

o

- 696 . 304

714 . 2806

TPubltic
Puablic
Pahlic 2 Yeor . 254 . 746
iversity L7223 . 277
Yoor . 7832 R

Year . 574 426

™~

o

RIS

™
BA

"

riv

Pyivaote

Y

M
NN

FPrivate

b

2 Public Universily .05 . 243
3 FPublic 4 Yonr A5 . 342
3 Public 2 Year . 2 L7002

. 136
. 260

9
Private University .76
Private 4

8
8
2 . 238
4
0

W

Private 2 Ycear . 1A

Public University . 842 . 158
Public 4 Year . 692 . 308
Public 2 Year 178 . 822
Private University . 828 L1772
Private 4 Year . 890 . 110
Frivate 2 Year . 802 . 198

W b B b

Source: Estimated frorm Ref. 19.
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The distribufions of inition, *oont, and borsd coste, by seg Ry
. e o e Y = , Y
tion iy pe . tution control, were rahiished by NOE D For the 19084

IRSh Y '5-"2?2‘"}. TE BulrsaQuony

69 ncademic vear. Unfertunately, colleco cost da

H

to 196869 are not currently available Lrom NCES. Veline

fees, room, and bho

ing full-tioe ot an dne o oand tyne G,
during the
anc
rﬁ(ﬂr e 1 - s e -1 th T 11l 31 the
N 6 = fthe coslt cor: the b vorcentile of the
distribution Al roeguire for a student
attonding feil-tive ot 3 | rol o and
type 8 during 19685-06%.
Pt of e’ , pee o T e v . - D 1w
Values of BSC el C are given in Tabies B, 17 and B.18 for
sc 8 :
r= 10, 25, 50, 7%, and 90¢. The tuition cost refl To the charyge to under-

graduate full-time students ailending collage within the coliege's district.

Out of state students may pay higher costs at publie institutions.

=

The mean values of the tuition, reoom, and board distributions are
e (?) |
also available from NCIES for several years. Define

L{BSCCet = the mean charges (tuition and required fees, room, and
board) for a full-time student at an institution with control .
¢ and type # during the academic year beginning in year t.

and

MTC = the mean tuition and required fees for a full-time student
at an institution with control ¢ and type @ during the
academic year beginning in year t.
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Table B, 17

tion, Room, and Bo

on of Total Tui

1

Distribut

ERIC

Aruitoxt provided by Eic:

vate

et

iy

M
]

lic

Pu

lic

ther 4 year

Pub

Public

[
8

5

-

T sit

)
L

Univ

i

iy

iversi

Students:

—i
U]

et

28]
o~
¢a

-

e

0O

51, 92

.
;

=H
~0
0]
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51

10th Percentile

<
[Tyl
o

<o
-

o

1, 140

25th Percentile
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2

[

2
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1
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et
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o the purpon:s
o

MTC , we assuine cso paramelers are related as foliows:

(i3. 9)

andd

. 1 2
B.10 = B (t-1960)+ ,
( ) Bug (-1960) 18 o

Py cg

where p, is the Consumer Price Index in year t, and @« ., & s B s and
L c@ cé cB

ff'jzj are calibration censtants. The foregoing equations may he interpreted
as estitmating the real (constant dollars) increase in college cosls over time.
The calibration constants were estimated with regression analysis {rom the
data in Tables B.4, B.1l9, and B.20 and are given in Table B.21 with the
corresponding mulliple correlation coefficients. The projected values of
MBSCCGt and I\/ITCQG;&; computed with these equations, are given in Tables’
B.l%9and B.20. |
In addition to Q‘tui't;ion, reom, and hoard, there are also costs for

books, laundry, recreation, etc. These costs depend upon whether the stu-
dent commutes to college. Define‘
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