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Abstract

The problem of collecting financial data on aid applicants is examined. A relatively small number of
financial variables were found to effectively predict parents’ expected contribution to college expenses.
The most effective predictors among income variables are the Federal Income Tax paid by the parents
and parents’ nontaxable income; the best asset variables include parents’ investments, the net value of a
farm or business, the net value of real estate, home equity, and parents’ savings. The computation of
parents’ expected contribution using combined variables is compared to the computation of financial
need in the current ACT system. Finally, the relation between base year and estimated year income is
analyzed. Individuals from families with low incomes tend to report higher estimated year incomes than
base year incomes while the situation is reversed for families with high income levels.




CAN FINANCIAL NEED ANALYSIS BE SIMPLIFIED?

M. D. Orwig
Paul K. Jones

Student financial need analysis systems were developed to enable college aid officers to award student
aid on the basis of financial need. Typically, these systems analyze the family financial characteristics of
applicants, particularly income and asset information, compare financial resources available to the
applicant with the costs of attending college, and finally for each applicant compute the amount of aid
needed to attend a given college.

Until the late 1950's college aid, then usually called ‘““scholarships,” was often used to attract desirable
students to the campus. Colleges would use scholarships to compete with each other for high ability men
and women with unusual high school achievements. Recently, however, the federal government has
initiated several student aid programs that have resulted in vast increases in available financial aid which
for the most part, has been channeled to college students most in need. [U.S. Office of Education,
1968.(b}] . Thus, student financial need analysis for college applicants and students plays an important
role in our society’s commitment to equality of educational opportunity.

The desire for a simplified need analysis system has existed throughout the brief history of financial
need analysis.! Financial aid officers want a system that is simple to use and understand and one that
can be easily explained to parents and students. Parents, on the other hand, have resented long forms
that require extensive past financial records to complete. This latter problem becomes increasingly
important as expanding numbers of low-income students apply for financial aid. A complex need
analysis form can be especially confusing to the parents of low-income students and, as a consequence,
can impose an artificial barrier to the aid process for these students.

Despite the desire for simplicity, however, neither the financial aid officer nor the parents would
knowingly sacrifice accuracy for simplicity.? The need analysis process is often an important component
in the student’s decision to attend and continue in college. Because it is used to allocate financial awards
to students, it also defines the responsibility of the family in financing the college costs of its child.
Thus, a need analysis system should be sufficiently flexible to accommodate the great variety of
financial circumstances that obtain for individual families; it should evaluate all families on the basis of a
common or standard budget; and it should use a data collection instrument that will not pose a barrier
to youngsters from poor families.

Lcrawford (1962) proposed the use of the Federal Income Tax System as a less complex procedure for need analysis.
The U.S. Office of Education [1968 (a)] authorized the Income Tax Systems and the Alternate Income Methods for
- jnstitutions that wanted a simpler need analysis procedure for use in federal student aid programs.

2An unpublished study done by Orwig (1968) revealed that although 80 percent of the financial aid officers
participating in either the Educational Opportunity Grants, National Defense Student Loans, or College Work-Study
programs during 1968-69 agreed that a need analysis system should be simple to explain to parents and students,
approximately 75 percent of the aid officers felt that a need analysis system should be sufficiently sophisticated and
flexible to accomodate the unusual circumstances of the families of aid applicants. Thus, the desire for sim;_)licity is
mitigated by the desire for a need analysis system that is complex enough to assess a variety of different family types

and family financial circumstances.







compare data that was input to the need analysis system with the expected contribution that was
computed. The criterion of validity used for FFS items was the expected parents’ contribution as
computed by the system for each student. Intermediate criteria were expected parents’ contribution
from (1) income and (2) assets, to determine if item elimination might be differently related to the two
sources of family contribution to college, and thus be a source of bias in a shortened form. That is,
would the system favor the student from a family where most discretionary income would come from
income as opposed to assets or vice versa? The investigation of simplifying the FFS form proceeded
within the constraints established by the general need analysis procedure.

Results and Discussion

In order to obtain a preliminary indication of the relationships among financial variables on the FFS, all
the variables were intercorrelated (see Appendix A for the intercorrelation matrix). For purposes of

economy in data processing this sample was limited to 1,000 randomly drawn records from the original
sample of 12,383. Table 1 summarizes income and asset variables most highly correlated with expected
contribution from parents’ income, parents’ assets, and total parents’ contribution. Means, standard
deviations, and percent reporting are given for these same variables in Table 2.

From these initial results, it was possible to identify a preliminary list of variables to be included in a
multiple regression analysis. Several criteria were used to determine inclusion or exclusion. First, did the
response rate on the FFS indicate that this information was provided often enough for this variable to be
a good predictor? Second, what was the correlation of this particular variable with the criteria variables
of expected contribution? Third, were we exciuding any FFS variable with apparent high face validity?
Home value, and father’s and/or mother’s nontaxable income, fell into this category.

Stepwise multiple regression procedures were used to select sequentiatly a set of variables giving the best

linear prediction at each step. Sequentially, the nonincluded variable having the highest partial
correlation with the criterion variable was slated for inclusion in the next step.

Table 1

Correlations between Selected Financial Variables and Expected Parents’ Contribution*

Expected Contribution

Financial Variable From Income  From Assets Total N

1. Father's Taxable Income .56 .02 .25 669
2. Father’s Federal Income Tax .75 .02 .35 626
3. Father’'s Nontaxable Income .25 -.08 .16 99
4.  Mother's Taxable Income .08 -01 .04 284
5. Mother's Federal Income Tax .26 =11 -.03 150
6. Mother's Nontaxable Income 25 .05 13 74
7. Value of Farm or Business 10 15 17 196
8. Parents’ Savings .06 .36 .36 313
9. Parents’ Investments -.07 .63 57 171
10. Home Value 27 24 .33 587




To attempt to improve the ceiling level of the various predictions, it was decided to form linear
combinations of certain key variables. For example, home equity was defined as the difference between
home value and home mortgage, father’s and mother’s incomes were combined as parents’ income, etc.
These new combinations predicted more effectively than any simple aggregate of the components did.

Table 4 presents results of tpe successive steps in predicting each of three criterion variables. The first
criterion variable is the contribution from income that parents are expected to make toward their child
{or children} in college. In the ACT system this quantity is then divided by the number of children in
coliege to determine the portion that will aid the applicant. We see, in Table 4, that two items of
financial information, the parents’ Federal Income Tax and parents’ nontaxable income, predict parents’
contribution from income with a multiple R of .91.% Since the asymptotic level is .92, we conclude not
only that these two variables are effective predictors but that addition of other variables does not
appreciably raise predictive effectiveness.

The second criterion variable studied was the amount that the parents might be expected to contribute
from their assets toward the children’s college education. {The dollar amount is then divided by the
number of college years remaining to determine the portion that the applicant will receive next year.)
The data in Table 4 shows that a greater number of asset variables, six in fact, do not provide predictive
power equivalent to that attained with two income variables for the first criterion variable. Parents’
investments, the net value of a farm or business, and the net value of real estate appear to be the most
important predictors. Here the asymptotic level is about .88.

The third criterion variable was total expected parents’ contribution for the applicant. It is important to
note that this variable is not the sum of the first and second criterion variables but is rather the sum of
criterion variable one, divided by the number of children in college” and criterion variable two, divided
by the number of college years remaining in the family.® Thus, the prediction of total parents’
contribution (criterion variable three) is affected by two random nonfinancial variables (the number of
children in college and the number of college years remaining) that are not incorporated in the multiple
regression analysis. The prediction of criterion variables one and two, on the other hand, was not
affected by these two nonfinancial variables because the criterion variables were not divided by the
nonfinancial quantities. Consequently, the asymptotic ceiling on prediction is lower for criterion variable
three than for criterion variables one and two. Not surprisingly, however, the same variables that were
important in predicting expected parents’ contribution from income and expected parents’ contribution
from assets are also important for predicting total parents’ expected contribution for the applicant.

It is instructive to compare the results achieved in predicting total parents’ contribution in Table 4 with
those obtained in Table 3. For example, father’s Federal Income Tax predicts with a coefficient of .42
whereas parents’ combined Federal Income Tax has a coefficient of .50. Similarly, the use of variables
formed by linear combination increased the asymptotic level of the multiple R from .63 to .77. The
results of this analysis suggested the obvious possibility that financial need could be computed with
fewer variables and, as a consequence, that the forms used to collect financial information from the
family might be simplified.

SWith a multiple R of this magnitude, the possibility for using a regression model to predict expected contribution
seems intriguing. But a closer examination suggests serious inadequacies with this approach. First, the regression
equation would not be computable for those individuals that did not supply the data required in the model. Second,
financial data are not normaily distributed and therefore render the model somewhat inappropriate. Finally, the
procedure would be inflexible for individuals with circumstances that are not reflected in the variables considered
by the multiple regression model.

7The number of children in college includes the applicant plus other family dependents who will be in college during
the same year.

8The number of college years remaining is determined by assuming 2.5 years remaining for children enrolled and 4
years remaining for each child under 17 years of age who is not enrolied in college.




This possibility was examined more carefully by comparing at different income levels parents’ total
contribution, as computed in the current ACT need analysis system, with total parents’ contribution
that was computed with combined financial variables. Since we were interested in an analysis of the
financial data, we used five items of nonfinancial information that were not included in the multiple
regression ‘analysis but were necessary to compute expected contribution with the same general
procedure that is used in the ACT need analysis system. These items were the number of exemptions,
the number of children in college, the number of children not in college, the father’s age, and the type of
income (i.e., wage and salary, farm, or business). The variables used to compute parents’ total
contribution in the current ACT need analysis system and the variables used in the combined variable

computation are listed in Table 5. The results of the two computations for a sample of 1,378 dependent
applicants are compared in Table 6.

Table 5

Variables Used to Compute Parents’ Total Expected Contribution

Present ACT Combined Variable
Need Analysis System Computation
1. Number of Exemptions Claimed by Father 1.  Total Number of Family Exemptions
2. Number of Exemptions Claimed by Mother 2. Number of Children in College
3. Person(s) with Whom Applicant Lives 3. Number of Children Not in College
4. Marital Status of Parents 4, Father's Age
5. Number of Children in College 5. Type of Income
6. Number of Children Not in College 6. Parents’ Federal Income Tax
7. Age of Father 7. Net Real Estate
8. Age of Mother 8. Parents’ Investments
9. Occupation of Mother 9. Net Value of Farm or Business
10. Occupation of Father 10. Parents’ Savings
11. Father's Taxable Income 11. Parents’' Nontaxable Income
12.  Mother's Taxable Income 12. Home Equity
13. Father’'s Federal Income Tax 13.  Parents’ Trusts
14. Mother's Federal Income Tax 14. Parents’ Taxable income
15. Father's Nontaxable Income
16. Mother’'s Nontaxable Income
17. Parents’ Savings
18. Parents’ Investments
19. Market Value of Parents’ Home
20. Unpaid Mortgage on Parents’ Home
21. Market Value of Parents’ Other Real Estate
22 Unpaid Mortgage of Parents’ Other Real
Estate
23. Parents’ Other Debts
24, Parents’ Trusts
25.  Share of Farm or Business Owned by Parents
26. Market Value of Parents’ Farm or Business
27. Outstanding Debts of Parents’ Farm or

Business
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Table 7

Comparison of Base Year and Estimated Year Parents’
Income Averages According to Income Strata

Base Estimated Number
Year Estimated Year of
Income Leve/ Base Year Average Year Average Students Difference
$ 5,000 and Less 1967 $ 2,798 1968 $ 3,502 615 +$ 704
1968 $ 2,810 1969 $ 3,091 2,871 +$ 281
‘$ 5,001-10,000 1967 $ 7,485 1968 $ 7,487 882 +$ 2
1068 $ 7,497 1969 $ 7,200 3,487 -$ 297
$10,001-15,000 1967 $12,044 1968 $11,675 532 -$ 469
1968 $12,058 1969 $11,365 1,865 -$ 693
$15,001 and Above 1967 $18,993 1968 $16,459 150 -$2,634
1968 $19,305 1969 $17,280 560 -$2,025
Total Sample 1967 $ 8,067 1968 $ 7978 2,179 $ 89
1968 $ 7,687 1969 $ 7,384 8,783 -$ 303

When we examined the normative data for 1968-69 ACT financial aid applicants, we found that the
mean income for all family members was $8,174 in 1967, $8,590 in 1968, and $8,232 for estimated
1969 year income.'® The decline in 1969 income was difficult to understand in light of the rapid
increases in personal income that occurred in the economy as a whole during 1969. In an effort to more
clearly understand the differences between ACT aid applicants and the general public, a series of base
year-estimated year comparisons were made.!!

Base year and estimated year parents’ income are compared for different levels of parents’ income in
Table 7. It is interesting to note the differences that occur at the four income levels. Although parents in
the lowest level estimate that their income will increase (possibly due to pride?), the parents in all the
other income levels estimate that their income will decline {possibly due to falsification or hedging). The
decline in estimated year income increases as income increases and the differences exist for families
reporting base year 1967 or base year 1968 although the effect is stronger for 1968.

Figure 1 represents the basic magnitude and direction of the base-estimated year differences. For all
income categories the modal response is to estimate slightly higher. There is, however, a pronounced
shift in the higher income categories with a substantial percentage in the “Over $15,000" category
responding with much lower estimated year figures.

1OOp. Cit., Your Financial Aid Applicants, p. 48.

parents are requested to provide income information for 1967, 1968, and 1969 on the 1968-69 FFS. Base year
income is then defined as the last year in which the parents filed their income tax and estimated year is defined as the
subsequent year. |f, for example, 1967 was the last year in which the parents of a particular applicant filed their income
tax, estimated year income for this family would be 1968. if, on the other hand, a famity filed in both 1967 and 1968,
1968 would be the base year income and 1969 would be the estimated year. Because it is possible to identify, on the
history file, which year is base year income for each family, it is possible to compare base year 1967 income with
estimated year 1968 income and base year 1968 income with estimated 1969 year income.






