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1.0 EXECUTIVE SUMMARY

This report;bresents.recommendations for ensuring more efficient detection of
fraud and error in the Pell Grant program. It presents System Development
Corporation's (SDC) evaluation of existing and proposed mechanisms to ensure
data accuracy in the program. The Executive Summary presents high_lights of the

study. The Main Report was designed for use by OSFA staff responsitle for
controlling fraud and error in the program. This detailed report is contained
in sections two through five of this document.

1.1 BACKGROUND

1.1.1 The Pell Crant Program

The Pell Grant program is the largest of the Student aid programs administered
by the Office of Student Financial Assistance. It is a formula-based
entitlement program. The federal government determines eligibility by applying
an annual formula uniformly to all applicatiohs. Financial aid administrators
at participating schools caiculate and_disbursé stﬁdent awards. .Because of the
nature of the Pell Graﬁt program, uniformity and consistency are important
goals of the program. '

1.1.2 The Edits System And The Detection Of Fraud And Error

The edits system is an integral part of applications processing. While the
edits system is designed to facilitate processing through an automated system,
it is also the first step in uncovéring and correcting misreporting and
incomplete data. The system detects incomplete data and helps correct it by
soliciting additional information from the student or by inférring nissing data
values from the student's other application responses. The edits help ensure
data accuracy by requiring students to provide, confirm or correct suspicious,
inconsistent or missing data,



1.1.3 'The Validation System And The Detection Of Fraud And Error

Validation is the second step in ensuring accurate reporting. Validation is
similar to an IRS audit. The procedure requires selected eligible applicants
to provide their schools with documentation confirming their application
responses before they can receive an award. Selection for validatjion is part
of the automated application processing system. It occurs after the edit
routines are completed. The system selects students for validation rancdomly or
on the basis of pre-established criteria (PEC). 1In developing these criteria,
the Department of Education was guidec by the observation that students who
correct frequently, changing crucial fields and thereby obtaining a lower
Eligibility Index for an award, are more likely to be misreporters. The PEC's
are designed to select the student who tries to use correction as a way of
receiving a higher award. A student is notified to report for validation by a
comment on his or her Student Eligibility Report (SER).

1.2 CEJECTIVES OF THE STUDY °

The purpose of this rebort-is to. recommend validation selection citeria for the
1982/83 Pell Grant processing system. In order to make its recommendations,
SDC examined several different types of validation selection criteria. The
study examined:

® the existing system of pre-established criteria (PEC's), validation
criteria which select students on the basis of corrections they have
made to their original applications;

® . the Error Prone Model (EPVN) criteria, validatiOn criteria developed by

Applied Management Sciences to select students on the basis of the
responses on their original Pell Grant application;
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e the PEC and EPM "splits", criteria recently developed by OSFA which are
variations of PEC or EPM criteria; and

o "Other Groups to Test", additional criteria recently developed by CSFA {
vl
which are unrelated to either the PEC's or EPN's.

SDC's research did not determine which approach to error detection, EPM or PEC,
is most effective. Because not all students in the study had expe}ience with
both types of criteria, it was impossible to determine that one approach is
more effective than the other. Instead, System Development Corporation (SDC)
identified those individual criteria whicn most effectively identify
misreporting.

The methods used to evaluate the validation selection criteria are describec
below and are followed by a summary of SDC's conclusions and recommendztions.

1.3 TECHNICAL APPROACH
The method that SCC employed to recommend the group of validation selection
criteria was based on assembling data from sampled student applications in a

series of tables. The tables indicate:

® the percentages of students correcting application fields which affect
award amount (also shown are the amounts by which they correct);

® the nature of the student's correction (whether to the student's
advantage or disadvantage);

e the dollar changes in award amount as a result of validation;




® the percentage of serious misreporters (defined as students whose
corrections cause an EI change of 50 points or more and hence s
probable award change);

® the extent to which sampled students meet both EPM and PEC criteria;

® the experience of applicants ineligible for a Pell Grant with the
existing pre-established criteria.

Section 3 contains a more detailed explanation of the technical approach,
discussing such topics as file merging, sample selection, transaction
selection, and variable preparation.

1.4 FINDINGS ANC RECCMMEMDATIOLNS
This section summarizes the major findings and recommendations of this report.
The recommended validation selection orlterla are 1nd1v1dua11y identified and

discussed in Section 5 of the Main Report.

1.4.1 Major Recommendation - SDC Recommends 25 Validation Selection Criteria

SDC analyzed the data contained in a series of tables to identify those
criteria which are most effective in detecting student misreporting. SDC
recommends that ED incorporate 25 validation selection criteria in the 1982783
processing system. line of these criteria are criteria from the Error Prone
Model ‘or variations of an EPM criterion. 15 are existing pre-established
criteria or variations of a PEC. The group of recommendations includes only
one criterion from the "Other.Groups to Test".

10



1.4.2 Easis For Recommendation of the 25 Validation Selection Criteriz

SDC recommends the 25 validation selection criteria because each of them meets
four requirements. The four requirements that SDC established for each
criterion are as follows:

® at least one-half of one percent of the sampled applicants must meet the
criterion;

e the number of exact reporters identified by the criterion must be at or
below the average numbe: identified by all criteria (this was required
so that the inconvenience and expense of validating accurately-reporting
Students could be avoided);

® on the average, studénts must experience a significant change of award
as a result of validation (none of the criterion groups have an average
positive or negative award change of less than 3160. Each group has at
least one direction of award change which averages $150 or more); and,

® the criterion must be among those identifying the largest percentages of
serious misreporters (that is, students whose EI changed by at least 50
points).

 In cases where the split versions of a PEC or EPM criterion were all of
approximately the same effectiveness, SDC decided to recommend the original,

unsplit criterion. -

1.4.3 Description of the Recommended Criteria

The EPM criteria SDC recommends share several characteristics. The best EPMN
criteria remain those which identify students estimating taxes. Seven of the
nine recommended EPM criteria identify students who estimate taxes. OSFA-might

11



wish: to consider requiring the student to present a final tax form before he
receives a second payment.

All of the suggested EPM criteria, except G36, deal with dependent students.
G36 was the most effective of the EPM criteria dealing with independents. This

criterion does not meet all of SDC's requirements. However, it is included in
our recommendations because it would be useful to try at least one- EPI
criterion cealing with independents.

The pre-established criteria which SDC recormends that ED retain in the Pell
Grant processing system are more diverse than the recommended EPM criteria.
The PEC's identify both independent and dependent students. Six criteris
identify students who match on the social security check. Three criteria

select students whose reported tax does not match their tax as calculatec by
the operating system. Veteran's benefits affect students identified by two of

"the recommended PEC groups. Problems wiﬁh medical/dental benefits also sffect
students in two criteria groups.

OSFA may wish to investigate the mbti&ations of students, independent or
dependent, who fail to reenter the processing system~after validation selection
be researched. If OSFA assumes that most of these students are deliberate

misreporters fearing revelation, then the fact that applicants selected by a
particular criterion frequently drop out should not prevent that criterion's

adoptibn. If however, most students who do not pursue a Pell Grant are assumec
to be honest students intimidated by the prospect of validation, OSFA should te

‘wary of adopting a criterion associated with high rates of missing applicants.
PEC A1C and &1l of its split groups had large percentages missing.

l.4.4 Additional Findings

SDC found that, as in the AMS study, the items Adjusted Gross Income and Taxes
Paid were the most frequently corrected items. These items were at the heart

[
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of misreporting on several tables. The frequent corrections on these items
probably reflec' the relative ease of validating items for which there is
standard documentation such as a 1040 Federal tax form.

SDC, like AMS, found that large numbers of independent students fail to reenter
the processing system after selection for validation. This departure of
independents may show the exit of students who, because they falsely claim to
be independent, avoid validation. Or, the large percentage of missing
independents may indicate that independents are less likely to keep the records
validation requires than are the parents of validated dependent students. It
is also possible that independent students as a group are demographically and

economically different from dependent students and, therefore, their
motivations to enroll in school and complete the Pell aid process are

different. The Department of Education may wish to investigate this phenomenon
further. :
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2.0 INTRCDUCTICL AMD BACKGRCUND

This report describes the results of SDC's evaluation of recommendations of an

error-prone model and other means of controlling fraud and error in the Pell
Grant Progran. Its purpose is to aid the Department of Education in choosing

effective validation selection criteria for the 1982-83 school year.

Validation is an audit process in which selected eligible applicanps must
provide their schools with documentation confirming their application responses
before they can receive a Pell Grant. Currently, students are selected for
validation randomly or on the basis of pre-established criteria. To perform
the study, SDC used data from the 1980/81 Pell Grant Application processing
year to test existing selection methods, proposed methods, and recommendations
from the Error Prone Model, a statistically-derived model which Applied
Management Sciences (AMS) developed using 1979/80 data. The AMS report,

~ published in July, 1980,'reconnehded a set of Error Prone Model (EP}M) groups by
which to select applicants for validation.

In order to make its recommendations, SDC examined several different types of
~ validation selection criteria. The study examined:

® the existing system of pre-estezblished criteris (PEC's),
validation criteria which select students on the basis of
corrections they have made to their original Pell Grant
~ Applications. |

® the Error Prone Model (EPM) criteria, validation criteria
_developed by Applied Management Sciences to select students on

the basis of responses on their original Pell Grant
Applications;

e the PEC and EPM 'splits', criteria recently developed by CSFA
which are variations of PEC or EPM criteria; and

14



® "Other Groups to Test", additional criteria recently developed
by OSFA which are unrelated to either the PEC's or EPM's.

Between the 1979/80 and 1980/81 award years the qovernment altered the Pell
Grant Formula, the edits system and validation procedures. These changes
potentially affected the continued relevance of the EPM recommendations.
Therefore, the EP) recommendations were not implemented in the 1080/¢1
processing system. In 1981 OSFA asked System Development Corporation's
assistance in choosing validation selection criteria for the 1982/83 system.
One of SDC's tasks was to test the effectiveness of the AMS recommendations in
identifying error-prone students in the 1980/81 Pell Grant population.

The current study began as & series of individual tables--some based on formats
developed for the original Error-Prone Model study, others dictated by OSFA's
new information needs. The SDC EPM study team and representatives from the
Office of Student FinanCiel Assistance (CSFA) met regularly during study
planning. At these meetings OSFA speCif‘ied the f‘ormats and definitions that

- SDC was to use in carrying out the study.

SDC's research did not determine which approacﬁ to error detection, EPN or PEC,
is most effective. Because not all students in the study had experience witt:
both types of criteria, it was impossible to determine if one approach was more
effective than the other. Instead, SDC identified individual criteria uhich
are effective in error detection.

This report is divided into 5 sections. 'Section 2 provides an overview of the
Pell Grant Program and the current technique for detecting fraud and error
within the program. It also explains the SDC research tasks in the context of
previous studies.- Section 3 details the mechanics of SDC's approach. It
discusses such topics as file preparation and sampling. Section Y4 explains
SDC's sequence of analysis. Analysis results for each table are presented in

15



Section 5. In Section 6 SDC recommends a group of validation selection
criteria for the 1982/E3 Pell Grant processing system.

2.1 BACKGROUND TO THE STUDY

2.1.1 The Pell Crant Program - Background

In 1972 Congress amended Title IV of the Higher Educatjon Act of 1965 to
authorize the Basic Educational Opportunity Grant Program, renamed the Pell
Grant Program in 1980. The program is the largest of the student aid programs
administered by the Office of Student Financial Assistance (CSFA). Pell
differs from other OSFA need-based programs primarily because it is an
entitlement progran.. In other prog:ams, funds are appropriated and distributed
through participating institutions to students to the extent that they are
available. Ir the Pell Grant Program all students who meet.the eligibility
criteria are assured of receiving the aid to which they are legislatively
entitled. Award size is based upon the student's need and the cost.of
attendance at any of the-approximately 7,00C eligible schools.  The Pell Grant
program is also-uriique because the Department of Educatjon determines a '
student's eligibility and financial neecd by applying a yniform formula to all
applicants' personal znd financial data. Traditional campus—baSéd Federal
financial aid programs rely on financial aid administrators to determine
student eligibility. The Pell Grant Program instead involves the school
financial aid administrators in the calculation and dispursement of awards.
Uniformity and consistency are important goals of the programQ

2.1.2 Existing Systens For Detecting Fraud And Error

The Pell Grant Program has grown phenomenally since 1973, from 176,000
recipiénts'to over 2.75 million expected recipients in the 1981/82 processing
year. Applicant volume has swollen from 5i2,866 to 5.3 million, As the
program has expanded, the Department of Eduéation has felt the need to develob ,
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an increasingly sophisticated processing system to review and analyze the
accuracy of the data reported. The processing system now contains 2 number of
controls to ensure data accuracy.

Controls can diagnose commonly made errors and select, for validation, students
with suspicious data. During processing a "compute edits system" identifies
anomalies or incomplete data and, through corments on the Student Eligibility
Report, may prompt the student to provide, confirm, or correct data. Eeyond
the compute edits a validation system has been developed to require sorne
applicants to verify the financial information that they provided when applying
for z grant. These two systems are explained in the following subsections.

2.1.2.1 The Edits System

The application processing edits system (also known as the compute edits
system) is an integral part of applications processing: During application and
correction processing the system ensures that an applicant's responses are -
complete and mutually consistent. The edit routines test each application to
make sure that data in each field is logical. Also, they test the
interrelationships of key data items. '

If too many critical data are miSsing from an application to allow eligitility
determihation, the edits system rejects the application and prints a diagnostic
~comment on the SER asking the apblicant to provide the information necessary to
determine eligibility. Students whose application data are éomplete, but .
inconsistent or suspect, are also rejected and receive special comments
requiring them to verify or correct the missing or questionable application

" responses. ' ' '

In cases where omitted data can éasily be inferred from other responses on the
application, the system assumes a value and notifies the students of the
assumption., The assumption is always the one which, while keeping with the

1



student's other data, costs the government the least. While the applications
processing edits system is designed to facilitate processing through an
automated system, to pinpoint applicant's data problems, and to offer
instructions to help the student obtain 2 valid eligibility report, the system
is also the first step in uncovering and correcting misreporting and incomplete
reporting. A second step in controlling misreporting, institutional
validation, is discussed below.

2.1.2.2 Validation

Validation is similar to an IRS audit., The procedure requires selected
eligible applicants to provide their schools with documentation confirming
their application responses. For this reason it is often called vinstitutional
validation". In cases where the documents do not match the data on the Student
Eligibility FReport (SER), the applicant must correct the SER if the corrections
will result in a higher eligibility index and, consequently, lower award.
Therefore, "misreporting" as it is defined in this study, can be identifiec
'when the student changes SER information as a result of validation.

Selection for'vaiidation occurs. after the edits procedures are completed and
students.are determined to be eligible. Under the present fraud control systen .
the automated processing routines select students for validation in twc
different ways., Students are selected randomly according to a predetermined
interval, or they are chosen on the basis of pre-estatlished criteriz. In the
1980/81 processing yéar approximately 22% of the validated students were
selected randomly while approximately 787 were selected bedause they met one or
more of the pre-established criteria. '
Random selection enéures that selection does not overwhelmingly tzrget certain
groups for validation, It'also has proven useful as a control group to judge
the relative effectiveness of the PEC system.

12
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Selection according to pre-established criteria is determined by the
computerized editing process. The PEC system is designed to select the student
who tries to use correction as a way of receiving a higher award. In
developing the pre-established criteria the Department of Education has been
guided by the observation that students who correct frequently, changing

crucial fields and obtaining a lower EI, are more likely to be misreporters.
Most of the PECs used in the current system select students who have received

comments questioning their data, and have verified that the inconsistent
information is true.

Throughout the history of the validation it has been infeesibile to validate
every student who applies for a Basic Grant. Nevertheless, the tremendous
volume of applicants in the system has provided the Department of Education
with an opportunity to study applicant behavior, detect patterns of
misreporting, and choose for validation those students who are most likely to

misreport.

Successful fraud control through the validation system efficiently'detects the
- largest number of misrepofters and concentrates on those who misreport. i the
highest dollar amounts. The developrent of validation has also allowec the
Department to look at the student who misreports to his own disadvantage as
well as the student misreporting to his advantage. This report investigates
‘both types of misreporting. The following section explains in detail the Error
Prone Model approach to validation.

2.1.3 The Error Prone Model

- In 1979 the Office of Student Financial Assistance commissioned Applied
Management Sciences (AMS) to assess the 1mpact of the existing system of Pre-

Established Criteria (PEC) and to develop a method of detecting errors through
the examination of applicant characteristics. By comparing applicants' initial

responses with their post-validetion behavior, AMS divided the Pell Grant
13



population into 37 groups, each with a different propensity to mis. cport. AMS
recommended that the government select for validation all students whosc
application responses placed them in one of gight groups identified as having a
high propensity to misreport. H

2.1.3.1 Why The Study Was Commissioned

Between the 1979/80 and 1980/81 award years, the government altered the Pell
Grant formula, the edits system and validation procedures. These changes may
have affected the continued relevance of the Error Prone Model findings. '
Therefore, the validation selection criteria AMS recommended were not
implemented in the 1980/81 processing system. In 1981 the Office of Student
Financial Assistance asked System Development Corporation to determine whether

the AMS validation selection criteria were effective in identifying error-prone
students in the 1980/81 Pell Grant population.

2.1.3.2 Scope Of The SDC EPM Study

The study examined 179 criteria_in all. SDC followed the same procedures to
evaluate all the criteria in the study. Whether the criteria was an EPM born
of a statistically-derived search model or @ PEC developed on the basis of

experience, the same evaluation techniques were used. Unlike ANS, SDC did not
employ a sequential search technique. At OSFA request, this study involved
data cross-tabulations only.
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3.0 TECHNICAL APPROACH

The SDC EPY study team and representatives frum the Office of Student Financiul
Assistance consulted frequently to design the technical approach. In these
conversations OSFA specified the forms, definitions and techniques that SDC was
to use in carrying out the study.

3.1 FILE MERGING

The first step in the EPM study was to gather application and payment data for
each applicant. Three files were merged: the 1980/81 Applicant Database (File
874, Record 1001); the Computed Applicant Record (File u55, Record 371); and,
the 1980/81 payment [Program Information Managei.ent System (PIMS)] file. The
Database and Computed Applicant Record contain each student's responses to the
-questions on the Pell Grant application. The PIMS file contains payment-
related dzta reported by the Government or the applicant's school; for example,
cost of education, student enrollment status and expected award.

By matching student identifiers from each file,'SDC combined application and
payment data for each applicant. If a student did not“have payment datz on the
PIMS file, the student's application data were retained and the payment date
listed as missing. Thus; the filé was set up to contain both recipients and
non-recipients. The few students who had experienced more than oﬁe paynent

* transaction were excluded from the study.

3.2 SAMPLING
In the second step of the study, SDC drew samples from the file of merged dzta

for the 1980/81 school year. . These samples included ineligible as well as
eligible applicants. Figure 3.1 illustrates the steps in the sampling process.

15
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Figure 3.1 ﬁPM Sampling Process

ALL
1980/81
BASIC GRANT APPLICANTS:
4,872, 884
\'/ N
All :
All
Ineligible Applicants Selected For
Applicgnts: Validation:
1,145,030 : 325,048
A Sample of || - A11 * . A Sample of
Applicants . Applicants : Applicants
Found ' Randomly Chosen For
Ineligible: Chosen For Validation
14,086 Validation: -1} On The Basis
48,941 - Oof PECs:
. 19,128

At OSFA request, SDC used the entire pcpulation of randomly

chosen students rather than a sample.

. : 16 -




3.2.1 The Random Sample

SDC tested the data of all 48,774 students randomly selected for validation in
1980/81. Because it looked at all students randomly-selected for validation,
rather than a sample of the randomly-selected students, there was no need to
assure sample accuracy by drawing a second ("™replication") sample as in the AMS
study.

3.2.2 The PEC Sample

For its PEC sample, at OSFA request, SDC randomly selected one out of every 13
students chosen for validation on the basis of a pre-established criterion.
The sample included 19,128 applicants.

3.2.3 The Sample of Ineligible Applicants

In order to project the impact of extending the existing PEC's to Pell Grant
ineligibles (who may be eligible for other Federal aid progrems), SDC examiped
the potential PEC experience of 14,086 students not eligible for Pell. The
pfesent processing system does not apply PEC's to ineligible applicants.
However, since most PEC's are directly related to verify codes,1 SLCC was atle
to look at the ineligible applicant;s experience with'verify'codes and
extrapolate from this a potential PEC experience for each student. The
analysis used the first ineligible transaction for each of these. students. By
taking the first ineligible transaction, SDC simulated the likely PEC
experience of students who are ineligible for Pell Grants but who may be
eligible for other types of Federal aid..

1 Verify codes are produced by rejection edits. When these codes appear on a
student's record they indicate that the student has responded to a system-
generated comment by affirming the data in question. See Appendix C for the
" Pell System verify codes and the PEC's to which they are linked.
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3.3 THE EPM STATISTIC

AMS derived the Pell Grant Error Prone Model by a sequential search technique,

THAIC - the Theta Automated Interaction Detector. THAID assesses the joint
impact of several predictor variables on a specified dependent variable; in

this case, the dependent variable is rropensity to misreport. Ry a series of
successive binary splits, THAID divides sets of data into groups which
maximally differ from one another in terms of this dependent variable.

TPAID was used to assign every member of the Pell Grant population to an EPM
group. It divided applicants into groups which differéd in the propensity of
their members to misreport. The THAID technique examined three types of
applicant data: SER items; variables describing applicants' corrections
history; and, variables formed from several SER items. Felow is a complete
list of the data elements (independent variables) which AMS ‘used to develop an
error préne model for Pell Grants. The asterisked variztles are those
variables eventually selected for the model. SDC's cross-tabulations involved
the asterisked variables only. '

PRECICTCE. VARIAELES

1. Citizenshib (citizen, resident 6r blank)
2. Bachelor's degree (no or blank)
¥3. Tax filing status (based on tax form, estimated, did not have to
file or blank)
4, MNumber of prior transactions
%5, M.D.E. source (SACC was coded the same as CSS)

.€. Marital status , , .
7. Discrepancy between household size and exemptions

8. Household size
%9, Exemptions
10. Marital status

2 List is based on the 1980 AMS study.
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1.
12.
13.
%1u,
15.
16.
®17.

*25.
: 26.
7.

*28. N

Q.
30.
*31,
'}32.
33.
*3y,
¥35.
36.

3.

38.
%39,

Social Security Benefits

Non-taxable income other than Social Security

Non-taxable income

Adjusted Gross Income

Father's portion

Mother's portion

Presence or abtsence of both sources of earned income (both atsent,
father's only, mother's only, both present)

Taxes paid

Taxes as a proportion of AGI (blanks converted to zeros)
Post-high school education (members of household in)

Unreimbursed tuition

Medical or dental expenses

Casualty=-theft losses

Itemized deductions -

Savings

Applicant's resources

Veteran's benefits (amount only)

House value

House debt

Investment value

Date first application signed

Date selection transaction procéssed

Date of birth

Type of school (first choice)

Control of school (first choice) .

Presence or absence of'second choice school

Congruence between state listings (whether state of legsl residence,
state in applican#'s address ahd state of first choice school
coincide; one value for each possibility including missing school)
Number of blanks and zeros in fields calling for dollar responses
Eligibility index
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*40.

41,
be.
43.

*yy,

us.
6.
y7.
u8.

"qg.
50.

51.
52.
53,
54,

55.
' 56.
57.
58.
59.
60.
61.
62.
63.
%6y,

Total income (N.T.I. + A.G.I. + amount received from veteran's
benefits in a yezr after converting blanks to zeros)

Year in school

Number of assumption comments

Unusual expenses (Medical or dental + casualty-theft losses)

Assets (louse, farm, business and investment values minus debts, plus
savings and applicant's resources)

Father's portion divided by total income

Total income divided by (total income + assets).

Applicant's resources divided by parent's total income

Total debts divided by (house, investment, farm and business values +
savings)

Non-taxable income divided by total income

Number of critical fields having received rejection comments in the
past

Munber of changes made to critical fields

Number of verifications in selection transaction

Nurber of fields producing assumption comments across transactions
SEI difference between immediate prior transaction and present

transaction (SEI was computed if previous transaction was not valid)

Previous ineligible transaction?

Ever changed marital status?

Ever changed household size?

Ever changec¢ U.S. tax figures?

Ever changed exemption?

Ever changed AGI?

Ever changed taxes paid?

Ever changed model?

Ever a change in scheduled award? .
Absolute value of the difference between.highest and lowest SEI'
achieved (included computed for rejections)
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65. Number ever missing among the following fields: bachelor's degree,
household size, U.S. tax figures, exemptions, A.G.I., taxes paid, date
signed, year in school

*66. Model (incorporated by forced division of sample, but not chose by
THAID).

The Figure 3.2 illustrates the way in which AMS used the THAID statistic to
split the Pell Grant population into groups with differing propensities to
misreport. It is followed by definitions of each of the splits. The circle
marked "A" represents all Pell Grant applicants. The other circles with
letters represent the successive splits generated by THAIC. The nurber and
letter combinations on the right side of the table identify the EPVM
splits,refined versions of the THAID-identified groups which SDC tested on the

1980/81 data. These refined versions are groups which ED felt to be promising
in error-identification.

AMNS used propensity to misrepo"t as its dependent variable. Applicants were

divided into three categories (or types) ‘according to their propensity to
misreport: '

Type I - Exact Reporters

Applicants whose El1glb111ty Index (EI) d1d not change as a result of
validation or changed less than flfty p01nts.

Type 1I - Overcléimers
Applicants whose EI increased fifty points or more as a result of validation.

Type IIl - Underclaﬁmers

Applicants whose EI decreased fifty points or more as result of valiuation.

3 The fifty p01nt cut off was chosen because changes less than 50 points
seldom result in a 51gn1f1cant award change.
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Figure 3.2 (Page 1 of 2)
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Figure 3.2 (Page 2 of 2)

Split Points in Tree Diagram1

Split Point: Definer of Latest Split

All applicants

Dependents

Independents

Estimated taxes

Used tax form, did not have to file or left blank space
BEOG or PHEAA

ACT or CSS

SEI not over 400

SEI over 400

BECG or PHEAA

ACT or CSS

SEI = 0

SEI greater than 0

Savings 0 or blank

Taxes paid not over 2,000

Taxes paid over $2,000

House value = 0 or missing

House value greater than C

SEI not over 200 :

SEI over 200

Exemptions = blank, 0 or 1

Exemptions = greater than 1

Processed by April 30 '

SEI never has changed :

Both parents' pcsitions are greater than zero
First choice school is university or blank
Total income less than or equal to $10,0C0
Taxes less than 5% of AGI or both figures zero
Taxes over 5% of AGI

Processed by April 30

Processed after April 30

Taxes paid not over $500

SEI less than or equal to 1200

Taxes paid greater than zero

Taxes over 15% of AGI

SEI not over 600

L HTI O Mmoo .
f—cHIQ::!MUOggN%X£<C*—J_LOZ’O'UOZZ’IK"N('-HIQ"‘IMUOIT)D

1Dat.a from ANS, 1980
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3.3.1 The SIC Selection and Criterion Transactions

To measure changes in an applicant's EI as a result of validation, SDC compared
the EI on the transaction on which the applicant was selected for validatior
with the applicant's EI on the "criterion transaction", that is, the most
accurate transaction for that student. Because students behave differently
after validation selection--some correcting, some not, some reentering the
processing system, some not--the transaction selected as the most accurate
transaction differed among students:

- ® For recipients, applicants who were pzid on the validation selection
. transaction or afterwards, the payment transaction was considered the
criterion transaction.

e For ineligible and rejected applicants, applicants who were not paid =zt
or after validation selection and whose latest official transaction is
different_frbm the selection transaction, ‘then the latest officizl
transaction was considered .the criterion transaction. (liote that here
the SDC study differs from the AMS analysis which exclud!% rejected
students.’)

® For the applicants who were not péid:qn the selection transaction and

did not reenter the processing system after being selected for
validation, the criterion transaction is considered missing.

In terms.of transactions, the defiritions of the categories of the dependent

variable are as follows:

Type I - Exact Reporters

Applicants whose EI on the criterion transaction is less than 50 points above
or below their EI on the selection transaction.

2u
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Type 11 - Cver-claimers

AppllcantSuwhose EI on the criterion transaction is 50 points or more above
their EI on the selection transaction.

Type III - Under-claimers

Applicants whose EI on the criterion transactlon is 50 points or more below the
EI of the selection transaction.

Type IV - Missing Applicants

Students who do not reenter the system after beihg selected for validation.

. Type V - Rejected Appliceznts 4

Those applicants who reentered the processing system after validstion selectlon
but who were rejected on their last off1c1al transactlon.

3.4 VAPIAELE PREPAEATION

As the next step, SDC prepared individual variables for the study. In some
cases, SDC had to choose between several entries on the merged file which
represented similar items. For example, it was necessary to choose fror among
several file entrieS'fepresenting student award amount and cost of education.
In other instances SDC manipulated.seVeral file entries to produce one study
- variable. For example, SDC combined the file entries cost of education,
~ enrollment status and EI to calculate the award each student would have

received had they not been validated. The following is a list of the special
variables SDC prepared for the EPM study.

4 AMS used the Same def1n1t10ns for Types I through IV. Type V applicants
were excluded from their study.
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® Actuzl Award Amount - the shA,dy generally used the PINS file iter.
expacted disbursement (repufved). When expected disbursement
(reported) was missing, eXpAgted disbursement (assumed) was
substituted.

® llypdthetical Pre-Validatiom Award - this variable was derived from

rmatehing the EI on the selefAypion transaction, the cost of education
and student enrollment stetig fronm the payment transaction with the
1980/81 Pell paymeﬁt schedufle . The iten total student cost
(reported) was generally usAd for cost of education. When an
institution had not reportef an applicant's cost of education, the
study substituted a figure Af $3600, the amount which the processing
system would normally agsutA in such a case. For non-recipients the

.calnulation of the hypothetfgal award was more difficult. Since no

actual cost of education waA available, SCC substituted the average
rotal Student coSL (regorteﬁy for all Pell recipients. This average
was $3067. All non-recipieflys were assumed to be full-time students.
Because of practical diffivMties associated with calculating their
.enrollmenf'Status, students gnown to attend clock-~hour schools were
excluded.

3.5 TREATMENT OF MISSING VALUES

The last step in data preparation waA to determine how to treat missing datz.
SDC minimjzed the number of missing Aata by simulating the compute edits
process in the present automated profgssing system. In cases where omitted

data can easily be inferred from othAy responses on a student's application,
the Pell processing system assumes & yalue. - These assumed values are not
entered on the student's record. ThArefore, SDC programed its computer to make
the same assumptions for the EPb:Btuﬁy that the Pell Grant processing system
would ordinarily make. This progedufy greatly reduced the number of missing
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data. In cases where data remained missing even after the simulation of the
compute edits, SDC set the missing value equal to zero when appropriate.
Decisions to convert missing data to zero were made on a varlable-by-varlable

basis in consultation with OSFA. g
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4.0 SEQUENCE CF ANALYSIS

To evaluate the Basic Grants Error Prone Model, SDC updeted several tables
prepared by AMS, These tables appeared in the AMS study as tables 3.10, 6.1,
6.3 and 6.4. To facilitate comparisons between the two studies, the same tatble
numbers have been retained in this report. 1In addition, three new tables werec
generated: the "Recipient/Non-Recipient," "Ineligibles," and "Overlap"

tables. The Recipient/MNon-Recipient tables compare the correctioné behavior of
applicants who received awards to that of those who did not. The Ineligibles
table demonstrates the potential effects of applying the existing PEC's and
EPM's to stddents ineligible for awards under present program requirements.

The Overlap table shows the extent to which the existing PEC's and the EPM
groups overlap in terms of the students they identify as misreporters.

At OSFA request, all but two of .the tables are based on both the Random and PEC
samples. The Cverlap tables were generated fron.-the PEC sample alone. The
Ineligibles table uses data only from the sample of ineligible apblicants. The
following analysis compares the: SCC tables and the AMS tables.ﬁ It also
compares the data from SCC's Random and PEC samples.. In addition, highlights
fror, individual‘tables are presented.

Tebles based on thg-SDC Random Sample are comparatle to tiiose AMS based on its
Working and Repiication Samples and can, therefore, be used to show cross-year
change. Each of the tables, except the Ineligibles table, should be seen as &
test which potential criteria must pass. At OSFA request, criteria which are
met by less than one-hzlf of one percent of the sampled population are

generally not discussed. However, a few criteria which were met by less than

this percentage were included because'they were highly effective at identifying
misreporting and may result in government savings as high as those from

criteria met by larger numbers of students.
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EPM criteria only. Second, SDC generated two versions of each of the tables in
this study. One version is based on the Random Sample while the other is based
on the PEC Sample. The PEC Sample is, by definition, composed of error-prone
students. Thus, tables generated from the PEC Sample invariably contain more
misreporters and more serious misreporting than do their counterparts in the
Random Sample. There is no reliable means of simulating PEC experience for
Random Sample applicants since the PEC's could only be tested against the PEC
Sanple. Thus, comparisons of tables based on the two samples provide little
more than indirect confirmation that PEC-based selection for validation is more
effective than random selection. For the Ineligibles table SDC simulated PEC
experience through the use of verify codes. However, this procedure has severe
limitastions and should noi become the basis of an entire study. lot every PEC
is linked to a verify code. And, the option by which the student verifies
several items simultaneously prevents isolation of the individual items that
the student verified. |
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Figure 4.1 Sequence in which Tables should be analyzed

_TABLE 3.10

% of Students
correcting
Critical Fields

v

TABLE 6.3

Students who report
Too High or Too Low
on a Critical Field

INELIGIBLE TABLE 6
Experience of ineligibles
with PECs TABLES. 4
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which Students
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Fields

v

TABLE 6.1
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v
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5.0 ANALYSIS

5.1 TABLE 3.1C ANALYSIS

The 2.10 Tables (See Appencix A) are the best tables from which to draw initial
choices for validation selection criteria. They show the percentages of
validation applicants with post-selection corrections to critical fields (i.e.,

fields which affect EI calculation).

5.1.1 Cross-year Change

Since the AlS researchefs did not specify the sample on which they based their
conclusions, it is difficult to know which of SDC's samples can validly be
conpared to the AMS data. Because the Pell Grant processing system does not
check randomly selected students against the PEC's, it was necessary to -compare
AMS' findings with the data in the SCC PEC sample. Group-to-grcip comparisons
_year-to-year are difficult due to changes in group definitions (i.e., A1 in
1979/€0 is not the same group as A1 in 1680/81). However, it is possible tc
determine that students correct. AGI and Taxes Paid more often than other
‘variatles.

5.1.2 The Random Sample

In the Randor: Sample, the EPL and Other Groups To Test5 criteria met by large
numbers of students who misreport are: G2, G3, G4, G5, G6, G7, G8, Gs, G110,

G17, G19r, G24, G326 and Other 2A and 3F. In each case, more than 25% of the
members of each of these groups have corrected a particular critical '
application field or fields.

5 Also referred to as "Other Groups".
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5.1.3 The PEC Sample

SCC selected as the most effective pre-established criteria those in which more
than 40% corrected a particular item or items, or those in which the percentage
correcting & particular item was far larger than the percentage correcting thst
item in any other group. The criteria meeting these requirements in 1980/81
included A2, A3, AT, A8, A9, A10, A11, A13, Alt, A5, A20 and A21.

Numerous PEC splits, groups which were not tested against the 1979/80 data,
also had high levels of misreporting in the PEC Sample. These groups are:

A213, A21I2, A3I1, A3II3, A3III2, A6III2, ATI1, ATI2, ATII2, ATIIIM,

ATIII2, ABI1, ABI2, ABII2, ABIII1, ARIII2, A9I1, AO12, AQII2, ACIIIM,
A9III2, A10II2, A10III2, A13III1, AWIM, AWI2, AWII1, A15I1, AISI2

and A15II1.

At least 40% of the. stuoents meetlng these cr1ter1a mlsreporteo in at least one
critical field.

In the dlSCu5510n of each teble, SLC focuses on the EPM criteria which are
promising from the perspective of the Random Sample. Such a focus is necessary

because only the Random Sample truly represents the Pell Grants populstion. 1In
addition, the PEC Sample is less likely to reveal EPM criteria which would
prove effective at detecting'miSreporting in the Pell population. Since it is
useful to understand any systematic differences between the PEC and Random
samples, SDC will discuss the performance of the EPM criteria in the PEC Sample
versions of each table. - '

On Table 3.1C, the EPM groups with the largest percentages of misreporters were
the same as those in the Random Sample with the addition of Groups 11B, 11L,

15C, 19E, 25F and 29. In both samples the most frequently corrected fields
were Adjusted Gross Income (AGI) and Taxes Paid. As expected, PEC Sample
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applicants tended to correct particular fields more often than Random Sample
applicants.

The next table, Table 6.3, analyzes these criteria fron .a different
perspective. It indicates the direction of the post-validation corrections for
students meeting each criterion.

5.2 TAELE 6.3 ANALYSIS
While Table 3.10 identified criteria met by large numbers of applicants raking
corrections, Table 6.3 (See Appendix A) shows whether those students reported

to their advantage or disadvantage.

5.2.1 Qross-vear Comparison

Trirteen EP) criteria and two "Other Groups" had large numters of applicants
correcting in SDC's 1980/81 Random samp1e° Ge, 3, 4,5, 6,7, 8 9, 10, 17,
19L, Other 3A and 3E. Al groups- contalneo predominantly students reportlng to
their advantage (i.e., underreportlng their AGI). For this table AMS
apparently used one of its two 1970/?0 validation samples. %BC found that in
1980/81 the majority of . applicants meeting criteria 2, 3, 4, 5, 7, 8, 10, Other
3A anc¢ Other 2F misreported AGI to their advantage. On the other hand, in
1979/80 the najority of students miSreported AGI meeting criteria 2, 4, 5, 7,
€, ©, 10 and 24, Criteria 10 and 36 had more students underestimating than
overestimating their taxes in 1980/81, while a year earlier students
miéreporting taxes tc their advantage and disadvantage were equelly numerous in
all criteria groups. In the 1979/80 and 1980/81 processing years groups 11, 17
and 19 contained lérge numbers  misreporting lon-Taxable Inéome (NTI) to their
advantage. | '

The AMS study of 1979/80 <11 aprlicants does not include data that would
enable SDC to compare the direction of change i. critical fields for students
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meeting particular pre-established criteria. Therefore, Figure 5.1 rmakes cross-
year comparisons for EP} criteriz only.

5.2.2 The PEC Sample

The 198C/81 applicants who met PEC's in SDC's PEC Sample overwhelringly
misreported to their advantage. Of the PEC Groups with large numbers
correcting (see Table 3.1C), A2, A3, A8 and A1C, all underreported.their
income. Students meeting criteria A7, A8, A9 and A10 exaggerated the taxes

they paid. Groups 11, 14, 15, 20 and 21 underestimated their non-taxable
income.

The PEC split criteria were first specified for the 1980/81 study. Split
criteria with large numbers of applicants exaggerating AGI -include:

A213, A2Ile, A3I1, A3II3, A3III2, ARI2, ARII2, A8III1, ASIII2, A101I2,
A10IIIC.

Split criterie met by students exaggerating taxes include: -

A2112, ATIV, A7I2, ATII2, ATIIIN, A7i112,' ABI1, ABI2, A8II2, ABIIIM,.
A8III2, AQI1, A9I2, AQII2, ACIII2, A10II2 and A10III2.

Split groups met by 1érge numbers misreporting NTI are:
- AIT, A4I2, AWIIN, AISIM, A1SI2, ASIIN.

5.2.3 Comparison Of The 1980/81 Random And FEC Sample

As explaihed above, only the EPM's éhd EPM split criteria can be compafed
between the 1980/81 Random and PEC samples. In general, students from the PEC
Sample misreport to their advantage in the same fields as those in the Random
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Table 5.1 Cross-year Comparison of Percentages Misreporting Major Fields
(Page 1 of 2)

2

bRt 4 a6I° 0l Taxes® b ms' 1t pueS

i Too | Too i Too | Too !} Too | Too {! Too | Too !! Too ! Too !

GRCUPS | High ! Low !! High ! Low !! High ! Low !! High ! Low !} high | Low !

} } " : H : " : H | :

EPM. ! | N : H : ' ! H : !

GROUPS | | N ' H : M : M : :

: : H : N : " ! H : :

G2 ! 1.0 1 6.0 1} 20.0 138.0 |} 16.0 126.0 !} 11.0 135.0 || ey .|

G2 }_3.0711C.06! 10.34126.77}! 15.36!17.601% 7.26} 2.79}! 4.75! 1.6€!

G3 5.3 115.2 11 12,1 11707 1) 13.3 115.5 41 1.7 133.0 1) em b e !

Ga* | 2.87! 7.9u1} 13.67027.011! 14.09112.6711 4.52) 3.311! 2.75! 2.21!

GY D B.3005.6 12U 1UT.0 1) 27.8 135.0 1) 36.8 (43,2 1) em | o |

G4 | 3.501 7.831! 17.61132.28!! 20.22125.76!! 3.04! 5.CCI! 2.07! 3.0U!

G5 VU7 1 5.5 1) 15,0 135.4 11 19.7 13301 ) 20,1 136.2 1! em ] ee

G5 | 5.03! 8.151! 18.15!20.0C}! 11.85!18.52}! 2.22} 5.1011 2.06} 2.22!

' G 0.0 F 1.1 41 1.2 13948 1) 22,7 13604 1) 21.6 (4.0 1} —m ] am

67 | 1,12 2.2010 0.33138.0611 25.75i25.001! 2.2M) 2.2u1% L.10i 2.73)
Footnotes:

Yy
5

1NTI - Non Taxable Income
2

HS - Household Size

AGI - Adjusted Gross Income PHE - Post High Education

3Taxes

Upper level figures from 1979/80; lower level figures from 1980/81.

* Denotes that this EPM Group was among the leaders in identifying
misreporters in 1979/80.
#*% This EPM Group led in 1980/81 only.
k%% AMS did not report on PHE in 1979/80.
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Table 5.1 (Page 2 of 2)

Cross-year Comparison of Percentages Misreporting Major Fields
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Sample, but they misreport in greater proportions. In the PEC Sample
misreporting clustered in AGI, NTI and taxes. A typical EPV criteria is 10C.
Fifty percent of the PEC sample students in 19C understated their NTI while
only 17% of their Random Sample counterparts did so. 'Household Size (HS)
provides two exceptions to this rule. Although Random Sample appllcants
meeting criterion © greatly underestimated and those meeting criterlon 1C
greatly overestimated HS, their PEC Sample matches did not.

Although the direction in which students correct critical fields is known, it
is still not possible to recommend criteria for the 1982/83 processing year.

It must first be determined whether those corrections are sizeable enough to
make the validation process coste-efficient. Table 6.4 provides the measures of
magnitude needed to do this.

5.3 TALLE 6.4 ANALYSIS

The 6.4 (See Appendix A) tables show the average magnitude by which students
misreport in critical fields} Average "positive discrepancy" refers to ‘the
- magnitude of student underestimation of a field while average "negstive
discrepancy" refers to the magnitude of overestimation.

5.3.1 Cross Year Comparison Of The 1980/f1 Random Sample Findings
And The 197¢/80 Findings

Table 6.4 is only roughly comparable to the earlier version of Table 6.4
generated by AMS. First, the AMS table reported only on EPM criteria. Second,
AMS averapged positive and negative discrepancies to critical fields, whereas
SDe prov1ded separate mean averages for positive and negative d15crepanc1es.
Third, AMS included in its averages students who made no corrections after
validation. Since the SDC Table 6.4 and Table 6.3 include only students
correcting after validation, the discrepancies identified in 1980/81 are much
larger than those found in 1979/80. If it can be assumed that AMNS generated



this table from either its working or replication sample, then the SDC Random
Sample Table can be compared to the AMS Tatle 6.4 to see if the criterisz with
the largest discrepancies are the same in both years.

The AMS study found that the most serious misreporting involved AGI, NTI and
Taxes Paid. The 1979/80 study identified seven criterion groups notable for
the size of their discrepancies on AGI: 2, 3, 4, 5, 7, 10 and 24. In 10R0/€1
the Random Sample version of Table 6.4 shows unusually large corrections made
on LTI, AGI and Taxes Paid. On NTI, all 13 EPM criterion groups and Cther
Groups 3A and 3B (identified from Random Sampile Table 3.10 as containihg large
numbers of applicants who made corrections) have a mean negative or positive
discrepancy of at least $1747. Eleven of the 13 groups have a mean negative or
positive discrepancy of at least $2000. Positive and negative discrepancies on
NTI do not seem systematically different. On AGI, 14 of the 15 other criterion
groups with significant numbers correcting, have at least one category of
discrepancy with more than $2000 as the average. Téble 6.4 shows that tax
overestimations are not systematically different from underestimations. In zll
groups except G36, students misreport by $500 or more in at least one
direction, Table 6.4 is the first tatle qn‘which group 24 is notetle for
misreporting. Students meeting criterion 24 grossly misreported in botkh
directions, with $1770 the average underestimation and $1904. the averaspe -
overestimation. Errors on household size and the number in post-secondary
education ranged from 1,0 to 2.5 for all criteria met by significanf numbers of
students who correct. For a comparison of 1979/80 and 1980/81 cata, see Table
5.2 on the following page.

5.3.2 Ounparison Of The Random And PEC Samples

The Random and PEC Sample -versions of Table 6.4 can be compared by EP!V

criteria. They do not differ systemat1cally and in neither sample can one say
that overestimations generally differ in size from underestimations. Those EP}
criteria which, in Table 3.10, were met by large numbers of PEC Sample

40

44



Table 5.2 Cross-year Comparison of Mean Positive and Mean legative
Piscrepancies and Mean Net and Absolute Discrepencies in Critical Fields

n N1 i ACI i TAYFS i
th (SDC) 1 (AMS) i1 (SDC) ) (AMS) }}  (SDC) ) (AMS) !
| eame ! Neani et 1052 meanstvean. | et ane 2 verervene ror Ty 2l
isMean+ Mean—ilet |Abs.}}Mean+|Mean.-! Met |Abs. | !Mean+!Nean-!tet ' !absS!!
" i i i i i | i ' | i i i
Ge 112,28511,730! 87} 134113,117!3,076/1,230!2,230!! 628! "3350 1031 202!
G3 112,57011,549] 325} 487113,27043,324; U55!1,002!! 6664 935! 41! 120!}
G4 113,06112,4791 =174} 282112,78814,33¢) 41211,402}! 7541 41C! 166! 2064 |
G5 111,747} 8251 -181 184112,708!7,003} 26411,143}!1,165! 550! 230! 355!!
G5 V11,741 5U21-UBE! SUEIL1,71612,365 98! 608!! 556! 437! 56! 11C!!
G7 112,01612,528! 221 22112,528)1,404} 802{1,193!! 587! su4! 68! 208!!
G8 111,42112,0001 -4} 4112,28012,329! 491} 970!l ASG! 529! -67! 2R
G9 i1 66913,8671 0O} 01i2,390i2,165! 3331 51611 856) 5u42) 73! 239!
G161l s62i2,502) 131! 146112,67212,156) 56711,165)) 696! 7351=-1731 426}
G1GD*¥[12,36613,841) -85} 773!13,440!3,656! 100! 583!! s5RCY N/A3i 4y} 1wy
Getd  111,16313,5091-117} 239115,696! 981!  £511,145}!11,77011,994}!-312} 4u7!!
G36¥* 111,32u11,197) 16} 761 965!1,455! 204! 306!} 276! 360! -£3! 108!
i | i i i i i X i i i i i
Footnotes:
NTI = Non Taxatle Income
AGI = Adjusted Gross Income
1

Net discrepancies are averaged withouﬁitaking the absolute value, so that
overreporters and underreporters could cancel each other out. Selection
value is subtracted from criterion value.

pbs. = Absolute Value
3WA = Not Applicable
#%EP)

selected by SDC only.:
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applicants making corrections (24, 25F and 29), the magnitude of the
corrections is very large for the PEC Sample. For exanple, in G29 the averape
negative discrepancy was $8307 for taxes; and, in G17, the average positive and

negative discrepancies for income were both over $9000.

5.3.3 The PEC Sample

Fron: the 1980/81 PEC Sample, SLC examinecd the PEC and PEC split criteria shown
(in Table 3.10) to have large percentages of students correcting critical

fields. These criterion groups tended to include students with far larger
average discrepancies than did the EPM groups of either sample. Although the
1980/€1 Random Sample EP) criterion groups seldom have errors as high as 2 on
household size, the PEC groups often showed misreporting of household size by
more then 2, with some groups reaching £.5. In thé PEC criterion groups
discrepancies of $5,000 were common on AGI. In the EPM groups, NTI and AG]
errors rangec clcser to €2,000. Within individual PEC groups, discrepancies tc
the student's advantage tend to be larger than discrepancies to the student's
disadvantage in the critical fields NTI and Taxes Paid.

In addition to knowing that students correct critical fields (and by large
amounts), the cumulative effects of these changes on EI must also be
determined. Table 6.1 will measure the effects of multiple corrections on EI.

5.4 TAELE 6.1 ANALYSIS

Teble 6.1, the Group Sumary Chart, shows the effects of the validation process
on EI (See Appendix A). It taskes into account the effects of multiple

corrections on any one application, and is, theréfore, one of the most useful
tables in this study. :
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5.4.1 Cross-year Comparison Cf 1080/f1 Random Sample Findings
And 1€7¢/8C Findings

AMS derivec Table 6.1 (See Appendix F) from its 1979/80 Working and PEC
Samples. From the 1979/80 data, AMS identified EPM criteria 1 through 10
(groups of dependents estimating taxes), 21 and 24 as those with large numbers
correcting with an EI change of fifty or more points. In the 1980/81 Random
Sample data, SDC found misreporting concentrated in criterion groups 4, f, 7,
8,9, 10, 198, 19, 21 and 24. Easch of these groups had 30%7 or more of its
students misreporting. Although G36 was again only marginally effective at
identifying misreporters, it was retained on the SDC 1list because it identifies
a larger percentage of misreporters than any of the other criteria déaling with
independents. Of the "Other Groups", 3B had 41% of its members correcting with
at least a fifty point EI change. Table 5.3 illustrates the differences
between the two years. '

Some of the Random Sample criterion groups_identified in Table 3.10 as having
large percentages of misreporters have been eliminated from consideration as
potential criteris. For example, criteria G2, 2 and 19D detected too few
students whose corrections resulted in a significant EI change. Criterion G&
wss rejected because only a small percentage of the samp.e members met its
requirements. Of the EPM criteria which did not seem pro-wising on the Random
Sample version of Table 3.1C, only 19E and 21 seem effect ‘ve on Tsble €.1.

SDC originally decided to focus its analysis on criteria i ‘ich seemed promising
in the Random Sample. This choice was made because, since only the Random
Sample is truly representative of the Pell Grants populatior, it was considered
- unlikely that the PEC sample would yield any -riteriz whi .. would prove
effective for the entire Pell population. Th: Randc S le version of Table
6.1 is the best test of the ability of a criterion to detect misreporting. A
criterion which appears éffective on this table would probably be equally
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Drawn from the Group Summary Tatle 6.1
Random Sample

Table 5.3 Cross-Year Comparison of EPM Groups
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effective if tested against the entire Pell population. Only two EPM criteria
which appear effective in detecting misreporting on Table €.1 did not seer
promising on Table 3.10: G19B and G21. Of the EPM criteria in the 1080/81 PEC
Sample which seemed promising on Table 3.10 only 19T remains so on the Randor
Sample version of Table 6.1. Thus, SDC's earlier decision to focus on the

promising criterie from the Random Sample rather than the PEC Sample seems
Justified.

In’both years, one striking fact that Table 6.1 reveals is the large percentage
of "missing" independent students, that is, independent students who did not
reenter the system after being chosen for validation. 1In 1080/81 eight of the
14 groups dealing with independents had 25% or more of their students missing.
In both years, the criteria identifying the independent students were also
notable for their small proportions of misreporters. AMS concluded that,
because their sample of non-validated students had similar proportions missing
in these EPM groups, the deterrent effects of validation were not responsible
for the high number of students missing.

The AMS repoft concluded that the high number of applicants who did not reenter
was probably due to the mid-year formula change. Since no comparable change
could have affected the 1980/81 independents, we suspect that independents are
generally more likely than dependents to quit the processing system. Possibly
" dependent students who have deliberately listed their status as independent in
hopes of a higher award are fleeing the system. Or, it is possible that
students are less likely than parents to keep the records required for the Pell
Grant validation process. It is also possible that independent students as a
grouo are demographically and economically different from dependent students,
and therefore, their'motivations to enroll in school and complete the Pell
Grant process are différent. Thus, independents may'find the process

particularly intimidating. -OSFA may wish to investigate this phenomenon
further,
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5.4.2 The 1980/81 PEC Sample

Nine EPN criteria significant in the 1980/81 Random Sample were also important
in the PEC Sample:

Gi, 6,7, 8,9, 10, 19, 24 and 36.

On the PEC Sample version of Table 6.1 at least 307 of the applicahts meeting
the following criteria misreportec with a significant EI change:

G, 15C, 18, 190, 20, 21, 22, 23F, 23G, 25E, 34, 37, Other Groups 24,
'3E and 3r.

In general, the percentages misreporting in any one EP) criterion group tend to
be larger in the PEC Sample than in the Random Sample.

The PEC criteria were, of course, only tested on the PEC Sample in 1080/°1.
Eleven PEC groups, all noteworthy on Table 3.10, contained 30% or more

. misreporting to their advantage rather ihan to their disadvantage. The
criterion groups are: '

A2, A7, A8, A9, A1C, A11, A14, A15, A1P, A20 and A21.

On Table 6.1 25 PEC Split groups contained 307 or more misreporting:
A213, A2II1, A2II2, ATIV, AT7I2, ATII2, ATIII1, ATIII2, ABI1, A812,
ABII2, ASIIIV, A8III2, A9I1, A9I3, A9II2, A9IIIM, AQIII2, A12IV3,

A14I1, AAI2, RYAIIY, A1SI1, A15I2 and A1SIIV.

Several of these criteria were especially effective at identifying
misreporters, each detecting 407 or more who misreported in one direction:
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A21I2, ATI2, ATIII1, ABI2, ABII2, ABIII1, A12IV3, AWMI1, AluI2,
A14II1, A1512 and A151I11.

The criteriz below account for higher percentages of misreporters in both
directions than the other splits of their parent PEC groups:

A2lle, A3IIIM, AGV1, ATIIIV, ACIIIM, A12IV3, AM4I2 and AISI2.
Only A2II1 and A12IV3 did not appear as promising criteria on Table 3.10.
5.5 RECIPIENT/NCL-RECIPIENT AMALYSIS

Recipient and Hon-Recipient tables (See Appendix A) were prepared for both the
EPM and PEC samples. Recipient tables contain data on the applicants who
received Pell Grants. Data for all other applicants (ineligitle, rejected, znd
missing) appears on the Non-Recipient tables. The Recipient tables
uncerestimate savings since, by definition, tliey exclude thicse applicents viho
correct to the extent that they become ineligible.

These tatles can be used to determire wh.ether validation on the basis of any of
the criteria identified on other tables (as likely to contain misreporters) .
actually results in large savings. If the amount saved per epplicant is very
small, one might not want to select a criterion despite a high rate of

- corrections. For the EPM and PEC criteria which seemed promising on Table 6.1,
the average amounts recovered per applicant as a result of validation were
substantial (see following Table 5.4). Most of the EPM criterion gfoubs
averaged a changé between $200 and $300 per épplicant. "Other Group" 3B
averaged $400 per applicant. More PEC than EP} criterion groups had recoverec
avérage amounts between $300 and $400. It is impossible to determine if this
means that overall'thé PEC's identify more serious misreporters, because the
PEC's were only tested against the PEC Sample. Because of the exclusion of

u7
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Table 5.4 Average Positive and Average Negative Change in Awarc
Post Velidation From the PEC & Random Recipient Tables (Page 1 of 3)

Average + Change in
Award Post-Valid

Average - Chenge in
Awsrd Post-Velid

Random Sample

4 ' g

g ' |

' ' :

' ' g

: ' :

EPM Groups d : '

i ' '

ell , 307.32 : 2u5, 1 :

G6 ) 252.50 : 251.25 |

G7 ! 188.96 ] 193.8¢ :

G8 ! 11£.0° : 213.0¢ !

G9 : 253.35 ! 110.37 |

G10 | 352.74 ! 209.39 |

G19E } 265.77 \ 326.83 :

G2l | 267.65 ! 239.37 :

© G636 : © 365.00 ! ..257.92 )

Other 3F : 401.21 ! 125.16 !

! ! !

PEC Seample : : !

PEC Groups ] ' '

' ' |

A2 : 225.59 , 382.65 |

A7 | 253.35 ! 285,54 :

18 ! 284.59 : 304.19 :

A9 b 281.32 ) 334,49 !

A10 b 278.80 , 384.30 :

AN ) 269.47 : 280,14 :

AW ! 307.04 : 216.75 :

A15 ' 256.47 , 301.66 :

A18 ' NA¥ : 414,00 )

A20 : 259.58 : 277.89 !

A21 : 268.28 ! 297.67 :

' . ' . ' i
%Not applicable o
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Table 5.4 (Page 2 of 3)

Average Positive and Average llegative Change in Award
Post Vzlidation From the PEC & Random Recipient Tatles

Average + Change in
Award Post-Valid

Average - Change in
Award Post-Valid

' | '

: : '

: ' '

PEC Splits ! : '
A213 : 233.38 ' 386.41 '
A2II1 ' 287.56 ' 393.11 :
AII2 ! 60.33 | 351.76 '
ATI ! 238.35 ! 302.34 !
ATI2 ! 260.69 ' 279.92 '
ATII2 ! 252.39 ' 285.54 '
ATIIIN ' 245.39 : 295.15 '
ATIII2 ! 261.30 ! 272.62 :
ABIN ' 309.92 ' 207.05 |
ASI2 : 275.65 ¥ 300,31 :
ARII2 ! 284,50 : 304.19 ;
ASIIIN : 202.61 ' 313.5% o
ABIII2 ' 272.11 ' 283.90 !
AOIN ! 205,81 : 320.64 :
912 ! 333.56 ' 357.45 !
AQI3 ' 47.33 ' 306.21 |
A9IIIN ! 222.17 ' 373.24 |
A9III2 ' 325.69 ' 325.32 '
A121V3 ! 507.38 ' 268 .69 :
ATUI7 ' 337.57 - : 337.22 '
AWI2 ' 271.00 : 257 .68 :
 AT4IIN | 304.00 ! 410.64 |
AWII2 ! NA¥ ! 300.00 :
A1511 | 223.15 ' 312.9¢ '
A5I2 . ' 224.86 R 282.01 '
A15111 ! 805. 40 ! 354,54 |

¥ Not applicable




Table 5.4 (P

age 3 of 3)

nverage Positive and Average Negative Change in Award
Post Validation From the PEC & Random Recipient Tables

hverage + Chanpe in
Award Post-Valid

Average - Chesnge in
Award Post-Valid

! : |

: ] i

| ' |

PEC Sample | : '
EPM Groups ' ' d
| | |

G14 ' 390.00 ' 248.77 |
G15C : 231.20 : uoy,ue :
G18 d 258.88 ] 350.02 i
G196 : 251.66 ' 245, 2F |
G20 ! 186.79 ' 320.02 |
G21 g 236.85 i 239.55 i
G23F | - 295.33 ' 255.43 |
G23G i 295.85 ' 274,57 E
Ga5k ' 378.00 d 215.73 :
G3u ! 630.L6 ! 321.2°F :
G37 ' 400.93 ! 346.21 |
Othier 3A ' 255.80 | 335U i
Other 3B | 499.10 : 131.34 :
Cther 3D | - 486.62 ! 142.54 :
| ' |
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those who become ineligible all of these figures underestimate savings. But,
icv is certain that criteria identified as promising on Tatle 6.1 eventually
translate into substantial savings.

To calculate change in award as a result of validation, SDC generated a
hypothetical award which the student would have received at the time of
validation selection. Future researchers should be awere of the difficulties
associated with this procedure. For many applicants the entries for enrollment
status and cost of education are missing from the PINS file. With CSFA
agreement, SDC assumed values when these entries were blank. In some cases,
SCC may have assumed full-time status for a pert-time student or a $3€0C
education cost for a student with unusually low costs. Clock-hour students
with pro-rated awards may have been calculated as full-time if their enrollment -
status data was missing. Schools sometimes erred in determining student
awards. In some cases where SDC did not make an assumption, schools reportec
to the government expected disbursements which do not appear on the payment
schedule. Such problers distort the change in award amount as a result of
validation.

5.6 CVERLAP ANALYSIS

The Cverlap tables (a) and (b) (See Appendix A) mezsure the extent to which
individual EPM criteria and the existingvPEC's identify the same students. To
maximize the effectiveness of its validation selection criteria, EI should
avoid overlap by not selecting a category which overlaps heavily with a more
effective category.

5.6.1 Qross-year Comparison

ANS did not produce overlap tables for the 1979/80 data; therefore, changes
from year to year cannot be ascertained. AMS brief%y mentions that it used
multilinear regression to compare the EPM's and PEC's. The ANMS report
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concluded that "the EPM improves the PEC much more than the PEC improves the
EPN".6 because SDC confined its study to cross-tabulations, it is not
possible to determine whether this statement holds for the 1980781 data.

Overlap table (a) looks at EPM criterion groups which match PEC groups. SIC
suggests that in future studies ED not generate Table (a) unless a reliable way
can be found to assess the experience of Random Sample students with PEC's.
Since students who are randomly selected for validation are never checked
against the pre-established criteria, their records show no PEC experience.

Therefore, it was necessary to base the SDC tables on the random sample of
19,128 applicants selected for validation on the basis of a pre-established

criterion. The EPM model assigns every member of the Pell Grant population to
an EPK group. However, not every Pell applicant meets a PEC, Thus, EPM groups
in which no students meet a PEC are not represented in these tables. Hence,
row percentage totals cannot be subtracted from 100 percent tc identify EP}
groups which do not match PEC's. It is possible for an applicant to meet more
than one PEC. A 1ook-a; the pverlap between individual EPM's and PEC's tells
us little, since, as explained above, some EPM's have been excluded through the
use of the PEC sample. ‘ 2

Overlap Tatle (b) looks at PEC groups which match EPM's. liere we can see the
percentage of students meeting a specific PEC who also meet a specific FPM.
There are some cases of more than 20% 6ver1ap;

A2-G3, A8-G3, A8-G10, A5-G26D, A6-G17, A10-G27, F-G26C, F-G28, A5-C32,
AS-G33’ A9-G37’ and A10-G37- )

Of the criterion groubs identified as having substantial numbers of mis-

reporters in Table 6.1 (G4, 6, 7, 8,9, 10, 19E, 19D, 24, and 36), only G&, 10
and 24 have more thén a slight overlap with any PEC group. SDC suggests that
ED not subject an applicant who meets a PEC edit to the EPM edit with which it

6 ANS, 1980, p. 8.4.
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is paired, and vice-versa. We caution that, because we used the PEC sample,
these matches are unlikely to be those that would result if we compared EP} anc
PEC experience for the entire population. If we were able to use the Random
Sample, (i.e. a sample truly reflective of the Pell Grant population), we might
well discover additional overlapping pairs or even that the pairs of edits
identified here do not overlap in the Random Sample.

5.7 INELIGIBLES AMALYSIS

The data show that the existing system of PEC criteria ~does not identify error-
prone applications for students with EI's above 1600. RNo more than 1,Uf
percent of the ineligitle sample meets any one PEC or PEC split. The
ineffectiveness of the PEC's is not surprising. Most of the present criteris
require that a student be rejected at some point in the application process.
Since most ineligible students are determined ineligible on their first
transaction, they do not have an opportunity to become rejected and, hence,
eligible for a PEC. '

Although only negligible numbers of iheligibles meet any PEC or PEC split, A1
and A7 identify the 1argést numbers of students. In the sample of 14,086
ineligible applicants, 186 or 1.32% met PEC A1 and 209, or 1.487, met PEC A7.
A1 focuses on students whose mothers' and fathers' portions, when combined,
exceed 120% of AGI. A7 icentifies students who report AGI and tax figures
which are inconsistent. A7's relative effectiveness with ineligibles parallels
its success at identifying misreporters 6verall in both the 197¢/80 and 1980/81
populations (see Table 3.10 in Appendix A and Table 3.10 in Appendix E). Of
the three split'versions of A1, A1I3 accounts for most of the applicants
identified (.94 percent of the ineligible samplé). Of the six splits of A7,
ATI2 (1.132), ATII2 (1.48%) and ATIII1 (1.127) are met by the largest
percentages of ineligible applicants.
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6.0 FINCINGS ANI' RECOMMENDATIONS

SDC analyzed the data contained in a series of tables to identify those

criteria which are most effective in detecting student misreporting. SLC
recommends that EP incorporate 25 validation selection criteria in the 10P2/82
processing system. Nine of these criteria are criteria from the Error Prone
Model (EPN) or variations of an EPM criterion. 15 are existing pre-established
criteria or variations of a PEC. The group of recommendations includes only
one criterion from the "Other Groups".

6.1 LIST OF 2 CRITERIA IN ORDER OF PRIORITY
6.1.1 EPM
Croup 19E: dependents who'did not estimate taxes, filed through ACT or CSS,

had SEI over 200, NTI less than AGI, and either paid no taxes or
left taxes blank.

CGroup 4: dependents who estimated tzxes, had SEI over 400, taxes not over
$2,000, no change in SEI prior to selection and were processed by
May 31.

Group 7: dependents who estimated taxes, had SEI from 4C1 to 1200, taxes
' over $2,000, both portions greater than 0, whose first choice is
a university.

GCroup 24: depencdents who did not estimate taxes, filed through ACT or CSF,
had SEI over 200, taxes over 15 percent of AGI and AGI not over
$25,000. o

Group 10: dependents who estimated taxes, had SEI over 400, taxes over
$2,000 and at least one portion 0 or blank.
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GrouE Qs

Croup £:

Group 6:

Croup 36:

€.1.2

=
n

PEC

dependents who estimated taxes, had SEI over 1200, taxes over
$2,000 and both portions greater than 0.

dependents who estimated taxes, had SEI from 401 to 120C¢, taxes
over $2,000, both portions greater than 0, whose first choice
institution is missing or not a university.

dependents who estimated taxes, had SEI over 400, taxes not over
$2,000 and a change in SEI from a previous transaction.

independents who filed through ACT, had SEI greater than 0, were
processed by April 30, and had taxes over $500.

Ary previous transaction was rejected for medical/dental expenses
exceeding $500 and 30 percent of total income and this reject
reason has been verified on the current transaction. (Links to
Verify Code I.) '

Student status is dependent and any previous transaction wes
rejected for reported tax exceeding computed tak by $500 or more
and this reject reason has been vefified on the current
transaction and tax filing status is estimated. (Links to Verify
Code E.)

Social Security amount match, dependents, whose parent(s) is/arc
single or married and whose EI calculated using reported SS is

less than EI calculated using SS file amount by more than 50
points or, if EI cannot be calculated, the amount on SS file

‘exceeds reported SS amount'by $500.
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Social Security amount match, independents, who are unmarried,
and whose EI calculated using reported SS is less than EI
calculated using SE file amount by more than 50 points or, if EI
cannot be calculated, the amount on SS file exceeds reported S8
anount by $100.

Social Security amount match, dependents, whose pareht is
divorced, separated, or widowed, and whose EI calculated using
reported SS is less than EI calculated using SS file amourit by
more than 50 points or, if EI cannot be calculated, the amount on
SS file exceeds reported SS amount by $500.

Social Security amount match, dependents, whose parent is
divorced, separated, or widowed, and whose EI calculated using
reported SS is less than EI calculated using SS file amount by 50
points and reported amdunt has beer corrected and new reported
amourt is less than the file amount by 45C0.

or

Previous transsction wes rejected for SS match énd EI not
calculated and reported SS amount is less than SS file by $500,
and reported SS amount has been corrected and now EI calculatec
with reported amount is less than EI calculated with missing SS
file amount.by more than 50 points.

Social Security .amount match, dependents, whose parent(s) is/are
single or married and whose EI calculated using reported SS is
less than EI calculated using SS file amount by 50 points and
reported amount has been corrected and new reported amount is
less than the file amount by $500.
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or

Previous transaction was rejected for S& match and FI not
calculated and reported SS amount is less than SS file by $500,
anc repcried SS amount has been corrected and now EI calculoted
with reported amount is less than EI calculated with missing SS
file amount by more than 50 points.

Social Security amount match, independents, who are unmarried,
and whose EI calculated using reported SS is less than EI
calculated using S8 file amount by 50 points and reported amount
has been corrected and new reported amount is less than the file
amount by $100.

or

Previous transaction was rejected for SS match and EI not
calculatéd and reported SS amount is less than SS file by £100,
anc reported SS amount has been corrected and now FI calculated
with reported amount is less than EI calculated with missing SS
file amount by more than 50 poirts.

Student status is dependent -and any previous transaction was
rejected for reported tax exceeding cbmputed tax by $500 or more
and this reject reason has been verified on the current
transaction and tax filing status is not estimated. (Links to
Verify Code.E.)

Dependents whose sum of portions is greater than 120 percent AGI,
have no farm/business debt, and taxes are not estimated.
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AcC: Any previous transaction wes rejected for reported VA amount
being negative or less than $156 but greater than $0 and not a VA
match and this reject reason has been verified on this
transaction. (Links to Verify Code X.)

A21: Any previous transaction was rejected for reported VA amount
being negative or less than $156 but greater than $0 and reported
VI amount has been corrected to an amount less than ¢156¢. (lo
Verify Code Link.)

£G: Student status is independent and any previous transaction was
rejected for reported tax exceeding computed tax by &500 or more
and this reject reason has been verified on the current
transaction and tax filing status is not estimated. (Links to
Verify Code E.)

b 3
-
-

Any previous transaction was rejected for medical/dentzl expenses
. , exceeding ¢5,000 and this reject reason has been verified on the

~current transaction. (Links to Verify Code H.)

b~ 3
s
o

Student status is independent and any previcus transaction was

rejected for réported tax exceeding computed tax by $500 or more
and this reject reason has béen verified on the current
transaction and tax filing status is estimated. (Links to Verify
Codie E.)

6.1.3 Cther Groups To Test .

Other 3E: | Taxes are estimated, and EI is grezter than or equal to 120C and
less than 1600.
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6.2 FASIS FOR RECOMMENDATION OF THE 25 VALIDATION SELECTIC CRITERT.

SDC recommends the 25 validation selection criteria because each of them meets
four requirements. The four requirements that SDC estatlished for each
criterion are as follows:

® =&t least one half of one percent of the sampled applicants must meet the
criterion;

® the number of exact reporters identified by the criterion must'be at or
below the average number identified by all criteria (this was required
so that the inconvenience and expense of validating accurately-reporting
students could be avoided);

® on the average, students must experience a significant change of award
as a result of validétion (none of the criterion groups have an aVerage
positive or negative award change of less than ¢100. Ezch group has at
least one direction of awérd chaﬁge which averages $19C or more); and,

e the criterion must be among those identifying the 1argest percentzge of
serious misreporters (that is, students whose E.I. changed enough to
alter their award by at least 50 points).

In cases where the split versions of a PEC or EPM criterion ivere zl1l of
approximately the same effectiveness, SDC derided to recommend the original,
unsplit criterion.

6.3 DESCRIPTION OF THE RECOMMENDED CRITERIA

The EPM criteriz SDC recommends share severai characteristics. The best EPM

criteria remain those which identify students estimating taxes. Seven of the
nine recommended EPM criteria identify students who estimate taxes. OSFA might

59

(op!
(]



wish to consider requiring the student to present a final tax form before he
receives a second payment.

All of the suggested EP) criteria, except G36, deal with dependent studerts.
G36 was the most effective of the EPM criteria dealing with independents. This
criterion does not meet all of SLC's requirements. However, it is includec in
our recommendations because it would be useful to try at least one_EPr
criterion dealing with independents.

The pre-established criteria which SDC recommends that ED retain in the Pell
processing system are more diverse than the recommended EPM criteria. The
PEC's identify both independent and dependent students. Cix criteria identify
students who match on the social security check. Three criteria select
students whose reported tax does not match their tax as calculated by the
operating system. Veteran's benefits affect students identified by two of the
recommended PEC groups. Protlens with medical/dental benefits -also affect
students in two criteria groups.

OSFA may wish to investigate the motivations of students, independent anc
dependent, who fail to reenter the processing system after validation
selection. If it assumes that most of these students are deliberzte
misreporters fearing revélatidn, then the fact that applicants selectei by 2
particular critérion frequently drop out should not prevent that criterion's:
adoption. If however, most students who do not pursue a Pell Grant are assumed
to be honest students intimidated by the prospect of validation, CSFA shculd be
wary of adopting a criterion associated with high rates of missing applicants.
PEC AiO and all of its split groups had large percentages missing.

6.4 * ADDITIONAL FINDINGS
SDC found that, as in the AMS study, the items Adjusted Gross Income and Taxes

Paid were the most frequently corrected items. These items were at the heart
of misreporting on several tables. Errors on Non-Taxable Income were the third
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most frequently detected. The frequent corrections on these items probably
reflect the relative ease of validating items for which there is standard
documentation such as a 1040 Federal tax form.

SDC, like AMS, found that large numbers of independent students fail to reenter
"the processing system after selection for validation. This departure of
independents may show the exit of students who, because they falsely claim to
be independent, avoid validation. Or, the large percentage of misSing
independents mey indicate that independents are less likely to keep the records
validation requires than are the parents of vélidated dependent students. It
is also possible that independent students as a group are demographically and
economically different from dependent students and, therefore, their
motivations to enroll in school and complete the Pell aid process are

different. The Department of Education may wish to investigate this phenomenon
further.
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GUIDE TO READING TABLE 3.10

The 3.10 tables, Table 3.10 Random Sample and Table 3.10 Pre-established
Criteria (PEC) Sample tables, show the pei centage of;validation applicants
correcting those "critical fields", fields which affect EI calculation. Across
the top of these tables are the 14 critical fields, such as Adjusted Gross
Income (AGI), Non Taxable Income (NTI), and Taxes Paid (TP). The column on the
far left of the tables lists the criterion group name (for example, Random
Sample EPM Group "Gé&"). To demonstrate the method of reading these tables,
look down the far left colum of the Table 3.10 Random Sample to G6. Read left
to right, and find that corrections to the critical fields AGI are 29.41%,
corrections to the field NTI are 6.86%, corrections to the field TP are 28.43%,
and so on. The rows will not always add up to 100%, since an applicant may
correct several fields at once.
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CEITICAL FIELIC
GRCUFS | ' | | ' | : | : : : : : H
AT ITT VTP B M VRS OAPEE PR RS WA L UT LAT P UD ITEC ! OTE
' ' ' | : | | : : | : , ' :
PEC ! ' ' | | : ' | : A | : ' '
GhCUFES | ' : : | ' | ! ' | ' | | '
| | | | : | ' : | ' : : : :
A1 ILGLY £.13112.200 0.17) 4.6 3.680 2,011 C.3G!  C.45) 0,000 C.62) £.00! C.uc! 7,50
.2 PEVTCII0GATIAC.E2] 1.0 £.05) 6,624 2.5G) 2,071 £.761 1,150 2.3111C.37! c.ort1n.0!
A3 PEHLOFII7.0C12.05) 0.63) £.901 2,52) 1,03} C.A21 1.00] 0.63) 0.00) 7.5¢! C.0010 .50
Ay* 1E1.THIZ2.6T015.06] €.C01 2,170 BL381 2,970 €00 2,170 C.00) C.001 2,970 r.orior.5r)
A5 ! C.20115.85) L.5e! 2.20010:200 2070 20370 G010 CL18) 1.200 G100 U401 1,190, 20!
iR CTWOTIERETE 20001 CL0N TLA01 200D ILTE) CLNAL O (LTHD 103D 1020 £t ounn £.2T!
- 47 122OZENICL0TICNICE CA1T) TGO ELERY 2501 C.301 CLant q.7ed 1.02) .0 £.eq11,00)
AL VEZAGTI0TICNGN) Cu6T) TR B0 2070 L3k 0,30 0o IS R S b Iolad I a8
AC 1205l 11.200 8T 6T 6001 £L20) 2,07 Z.ne 271 CuThY) CuAC) €250 1,70 q.ectan net
K16 (L1570 £a0T141.80) 2.25) 3.37: LECH LuiC) C.00)  BLRZ) 2,200 1.12) .00} 7,070 00 720
A1 PICOTIILS0N1C.02) GO0 24561 20861 1,201 (L4101 C.O0) 2,06 1,20 142,500 L.nol12.18)
M2 P15.50012.01) €161 CL72) 27T 2.800 2.7 U260 1.3T) 2.1ne C.oM22.70) =030
A3 113.02012.521 C.34) CLHD) S.41) BUIEY 348D 2.46)  CLTEI2Z.6F0 OJTH! T.A2D 1.7 7.371
DM II5.0C160.0TIEIC) 0LCE (7E) 3.57) 2761 C.I0] 2681 0.7C! 1ufad T.670 .oty € ol
A5 P17.22187.55017.21) €120 £.75) K151 1,900 €001 2,201 1.00) 2,520 4,531 Tkl o qc)
31 P12.33017.75016.000 2,221 5.560 2.220 2.230 m0ch 1,110 C.60L 1,110 2.22) 2.33112.05!
A7 i C.0CI 0.00} C.CC! C.00} C.CC) C.00) 0.00) C.0CI10C.00) .00 0.00! C.AC! r.00! C.0n!
B0 175.00} €.00!25.00) €.00! C.00! €.0C! €.00! C.0C! 2.0 C.0C} C.0C} c.CCl c.oniTn,.o0!
AjC¥ i 0.CCi C.CCI €.0C} 0.C0} C.00! 0.0C! 0.00! 0.0G! €.0C! C.uC! C.000 C.00! C.oc! 0.cCt
KGI = ADJUSTED GROSS INCOME M = MARITAL STATUS
NTI = 1T =TAYALLL INCCIHE Vh = VETERAN'S EENEFITS
TP = TAXES PAIC UT = UNREIMFURSED TUITION
. o= MCLEL AR = APFLICANT RLSCURCES
HE = HOUSEHCLL SIZE | UE = UNUSUAL EXPENCSES
PLE = PCST HIGI EDUCATICE TFS = TAY FILING STATUS
NA = NET ASSETS PE = PORTION EARKED

[KC’SS thdn one-half of‘ one percent of sample populat:.on.

71



PEC SAVPLL

TEELL 3.1C:  PERCENTAGES CF VALILATIC! APPLICALTS WITH PCST=CFLECTICH
CORRECTIONLS TC SUSPECT FIELLS

7 CF VALILATICI APFLICANTS CORRECTING FILLI
CEITIC/L FIELRS

GRCUPE | ! ! | ! : ! : ! | ! ! ! ! !
{AGT IMTI }TF (M L ES IPIE U BA L RS L VA L UT AT L UE ITFS L FL
: ! : ! ! | ! ! ! ! ! : : ! :
PEC ! ! ! ! ! ! ! : ! ! | : ! : !
SPLITE | ! ! ! ! : ! | ! ! ! ! ! ! !
! | ! ! ! ! ! | ! ! ! ! ! ! !
RZIIIM% 3¢, 71028.01122.67! .00} 9.¢%1 0.0C) 3.22) 3.23) 2.2310 CLO00 C.O0) CL6T el o)
ASIII2 U6.46)14.96121.41} 0.7¢) B.66! 3.15) 4,721 C.00! 1.57) C.70! C.00! 7.00! L.7211F.11!
ASIT 1 £.92113.37) 5,107 C.6L) 3.02! 2,55 C.0C! C.001 0.64! C.E4] C.0C! .41 3.*;:1r.19:
PSI2° 111.85022.221 5.561 5.02017.041 €.30) 4.07) C.74] €.00} 2.22! 0.37! L.C7! E.5(177.0c!
L£I3 P R.10722.080 1.64) C,02! 2.200 0.0C) 1.64) 2.461 C.OC! C.OC! C.0C! 2.27) 1.0 B
KOII1 0 110.83115.7C0 52261 1.751 8.77) 1751 5.26) €.00! €.001 2,511 €.00! €.00! 1.7 7,00
DIl RS Lot~ oPCICH I '8 e FA001C.371 6,07 2.0%0 1.02) 020 1,02 £.20) C.2C) L. 27) =000
-« PSIIIN | C.001 £.23) C.0C! GO0 C.OC! €.371 0.00) £.220 C.00! C.00! C.ACY CLOr) 0urnt £ 270
f51122 ) C.BCI12C.11) .60 3.35010,483) 3,720 2,420 €L78) C.10! 1,200 ¢coach noqc n . panc.on
REIT 1 CL361 7.7H) 155E .00 3101 .86 3720 C.62) C.97) 12K 1,551 .01 1,20 £.ro
Role 1 €.60132.001 2,300 1,070 £.h3) 2,881 2,781 CLUP! OLACL C.070 1LAFD 4,071 2,710 €,11!
ACIIN P €U5128,371 3,310 1.1F) Q.00 4.,3C) 2.°1) c,03! C.CRY (800 .40 =) 2,21 o
ASII2 1 T.E112.001 2.67) (.521 G.611 2.87) H.SEI C.27) C.86L 1,200 1,781 £,711 2601 € g0
AGIIIT | €.BMI20.36) 2.66! 0.56) €.68] 3.38! 2.7C! C.UE} C.81! C.£9! 1.45] £.5¢1 2.2 7.7
ACIII2 | 9.73136.821 €.191 3.54112.30) 3,541 12! C.88! 0.00] 2,650 2,600 1,771 2.66117.07!
ABIV1 | 6.20112.4C) 1.55! - C.00! SAU3Y €78 3,100 0.00) 1.85! 1.55! F.33) B3 (.70 nLuT)
ASIVe P T8N 20,001 3.10) €000 T.28) 2,670 3.83) C.57) C.O5! C.0f1 1.58) b0} 2,010 £.060
AGVI® 112.68122.50) 2,820 2.82111.27! G.BE! 1411 1.41) 2.82] 0.001 2.82] ".0u] L33! £.nc!
R6V2 | 6.78126.79) 2.96) C.70) 6.93] 2.04! 2.90) (.47 0.62! 1.06! 1.561 £.14! 2.30) £,26!
ATI1  121.33116.90i55.40} C.28! 8.8€! 3.£8} 2.22} 0.00) 0.55! 1.11} C.83! U.71! C.50! .15
E712 124.201 7.03153.51) C€.12) €.171 6.26) 2,71} 0.49) (.25} 2.10! 1.11! 7.150 C.u0112.52!
gL T A T
A71I2 123.30110.07154.10 ¢, 17! 7.00} 5.55) 2.5&) .34} 0.34) 1.7¢1 1.02) €.4C} C.51)11.65!
ATIIIN 122.65! 8. 72i53.361 0.341 6.38] 6.04} 2.6} 0.3} .17} 2.35! 0.£4) ©.00! 0.34}11.47!
ATIII2 128,131 11.46)54.86) 0.00} 7.64} 5.03! 2.43! 0.35! 0.52] 1.22! .22} 2.70) 0.60111.03!
ABI1  136.54122.44155.13} C.64) 7.05) 7.60! 1.92! C.64) 0.00) 0.64! 1.92} 5.771 ©.62!16.67!
(ABI2 JUS.BEV €.74160.001 0.70) 7.211 5.12) 3.49) .23} 0.47! 0.03] 2.56!10.00}11.63!21.16!
A8111*‘ R B et R et e TRy oy oy N L Sy B
[Kc.ompute edits: won't allow,- e _ 69 e




PEC SAMPLE y

TABLE 3.10: PERCENTAGES OF VALIDATION APPLICANTS WITH POST-SELECTION
CORRECTIONS TO SUSPECT FIELDS

% OF VALIDATION APPLICANTS CORRECTING FIELD
CRITICAL FIELDS

GROUPS

TP HS {PHE NA MS VA AR UE PE

PEC
SPLITS

ABII2  143.10!11.07/58.60! 0.68! 7.16! 5.79! 3.07} 0.34} 0.34} 0.85} 2.39} 8. 86'11 .07:19.93}
ABIII1 }45.00! 8.82{60.29! 0.59! 6.u47! 5.29! 2.94! 0.00) 0.59} 1.18! 2.94111.18/10.88119.12}
A8III2 !NO.N9I1N.17356328I 0.81 8.10; 6.48! 3.24} 0.81} 0.00) 0.40! 1.62} 5.67}11.34}21.05!

A1 122.82/11.65157.77} 0.00} 4.85! 4.37! 0.97) 0.49! 0.97! 0.97: 0.00! 5.34} 1.94}14.08!
A9I2 318-95!11.1)!60.13! 2.61] 5.231 1.31} 4.58! 0.00} 0.65} 0.65! 0.65} 3.92} 0.65!}18.30}
AQI3*  115.56!11.11}4¢.89! 0.00i 6.67% 2.22} 2.22! 0.00} 0.00} 2.22} 0.00! 4.u4! 2.22}13.3

3,
kD4 L T L i T T S S !
9112 120.54111.39157.67! 0.99! 5.20} 2.97} 2.48} 0.25! 0.74! 0.99! 0.25) 4.70! 1.49!15.
AQIIIN :22.22:13-89:62.50: 2.781 '6.94} 2.78! 4.17% 0.00! 0.00! 1.39! 0.00} 6.94! 0.00}18.
A9III2 120.18)10.84!56 53t 0.60f 4.82} 3.01} 2.11: 0.30; 0.90}{ 0.90} 0.30} 4.22! 1.81!15.
A10I1% 147.73111.36165.91} 0.00} 0.00! 4.55! 4.55, 0.00{ 9.09} 0.00! 0.00! 9.09! 4.55!29.
A10I2* {39.47! 7.89!60.53! 5.26! 7.891 5.26} 5.26} 0.00} 2.63! 5.26! 2.63}10.53!13.16!21.
A10I3* }14.29) 0.00} 42.86} 0.00! 0.00} 0.00! 0.00! 0.00; 0.00{ 0.00! 0.00! 0.00! 0.00!14.
1035 3L o iy T S S RS
A10II2 141.57! 8-99:6)-803'2-253 3.371 4.49} 4.49) 0.00! 5.62} 2.25! 1.12! £.99! 7.87!2u.7
A10I1I1%*}52.63}26.32)73.68! 0.00].5.26}10.53} 5.26} 0.00!15.79! 5.26} 0.00}15.79! 10.53} 31.58
AI0III2 138.57 4.28158.57} 2.86! 2.86! 2.86! 4.291 0.00} 2.86} 1,43} 1.43) 7.141 7.14122.8
A1211 120.78} 14.55113.77! 0.26§'3.6u: 4.161 3.90! 0.52! 1.56) 2.86! 1.56!27.79! 3.12!12.
A1212 116.67112.96} 9.51} 0.62! 3.46! 1.85! .48} 0.12! 0.99} 1.73! 0.62}32.47! 3.33'11.
A12I3 1 7.53)34.64) 2.71f 0.90} 4.52} 3.61! 3.01} 0.00}{ 2.11} 2.41} 0.90!38.55! 3.31110.
A12II1 112.03} 7.55! 4.01) 0.00} 3.30! 2.36) 2.12} 0.24} 0.71} 1.65} 0.71:22.17! 1.42! 6.
A12II2 117.33121.99!11.04} 0.99! 3.95! 2.96! 2.60; 0.18} 1.62} 2.33} 0.99!36.71) 4.13!13.
A1211I1 :15."7:16-91{ 8.91} 0.92} 3.80! 2.49!} 3-01:‘0-13= 1.31) 1.70! 0.79127.13} 3.67!11.66).
M2III2 }16.02119.14} 9.24} 0.52} 3.78! 3.13} 1.95! 0.26} 1.43! 2.60! 1.04138.15! 3.13!11.07
A12IV1° 116.27118.44}-9.11}) 1.19} 3.90! 2.93} 2.82! 0.33} 1.08! 2.39!} Q.5u336-55| 3.58113.12}
A12IV2" {14.43116.91} 7.84! 0.00! 3.71} 2.68) 0.82! 0.00! 1.24} 1.03! 1.24124.95} 2.47! B.45!
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PEC SANPLE 5
TALLL 3.10: PERCEI'TAGES CF VALILATICIL APPLICALTS VITH FCST-CILECTI()
CORRECTIONS TC SUSPECT FIELDS
7_CF VALIDATICL APFLICANTS CCERICTIIC FIELL
CFITICAL FILLIS

GHCUFS | ! : | : : : ! : ! } : ! ! :

MG MITT TP b b Be APHE D ME NS LWL L UT L AR UL UTIS LB

| : : | : S : | : ! | ! : :
PEC ! : ! : : : : ! : ! ! ! ! : !
SPLITS | : ! | : | | : : : ! | ! : |

| , : : ! | ! | ! : | ! Vo ,
R12IV3 112.32119.00013.78) C.OC! 2,081 2,200 €.11) €.00) 2.P20 B.50) 2.2013L,300 K,240 1¢.6¢!
RIZIT - 1R.20112.290 ©.071 €.371 50081 L.GEL 2,000 €000 1.00!31.270 1.00] .0f1 1,67 £.00!
R1312* 1 6.00117.600 S.301 2,730 €.00) U.6T! N.AC 2,331 C.NGI3C.52) £.00!13.0C! 0.0C) .20
£131Z% 111.11) c.ng! (.30) C.0e0b 1,500 0.00) C.0CH C.0C) C.001 30,02 C.CCl €.28) 1.0¢12.70)
AIZIIT JH2EIITL0CI 1160 CuAFL €511 LU76) B.11) €201 0.30136,20) CL601 7.01) Z.o0) £.5A)
A1“II£ b CWSTHIZL0) 247 0.0C) Z.61) 2.61) 1.7k C.0C) TUIEZNNL CLRTIICLLZY (00 b, o0
" h13III PILLES] ELBEII3.11 0,000 1.27) B.2S! 2,660 0.00) 0.511LC.2M 000 €.ur! 2.k 732!
MEIIIZ T1.02018.230 (501 CPZ) (U171 20700 34260 Cu1) C.82127.070 1,230 €.061 (.21 7.1
RTELT - 113.500C0.0011LUCY CAT) €.05) 3081 2.7¢) C.001 24141 0.E2) C.O70 .1l 2,700 2,078
MEI2 G THEL2TILT0) £.28) €361 £.321 K320 €.200 1.15) 1,180 2,170 T.7E] T.170 ¢ oo
MEIIT 11E7T1€0.051 14,000 €.21) 6,820 2,310 3.00) .00 2.601 (.720 1.5n! 3.62) 2300 £
R1II2 §13.32023.331 €.001 €.0C) 0.00) G.67) €.0C! €.0C) 0.0C) C.00! 0.00! C.0C! C.00) 17, 7
A1EII3*2) 0.0C! 0.00) €.00! €.00! 0.00! C.0CI C.00] C.0C) C.CO} C.OCE Q.0C! C.OCY C.00) Cur!
MSIT - 1I5.7T1HE6.76112.500 0,170 5410 L.05! 2,200 0.0F) 2.21! 1.6 2,450 &.u0! 2200 TS
ACIZ :13.52{59.29:15.19: C.AGL €.671 D701 2,001 0,120 G710 €00} 2,571 L,.68] 3,62117.2..
R15II1 PT.5HISTUSEI7.50) CLUN) B.75) 4,200 2,580 C.OG! 2.20) 1.02! 2.030 L.57% .6q1 €.25!
A1DII2Y 1 B.761L2.8G) 4.76) C€.0CL ©.52! 7€) €.00} €.000 0.0C) €.00! C.0C! C.0C! (.00! L.7(!
A15II3*2) 0.0C! 0.00} C.0C! C.CO! 0.0Ci C.cCl €.00! C.0C) €.7C) 0.0C) C.GC! C.0P! C.0C! C.OC!
FI1 110.90117.551 L.15) 30771 6,421 1,70} 2,68} 0.57) €.00! 0.75) 0.0M} 4,150 2.77111.7C!
FI2F 1§ ©.20111.5631 4.65) 2.23] 4.65; (.00 2.32! €.98! 0.0C! 0.00} 0.00! L.65) 4.65) ¢,.3C!
FIIT 1 C.17;21.90) 4,591 1.£3) £.05! C.00! 1.38) 1.37! C.00) 0.00] 0.00! 2.27! 3.67110.5¢!
FII2  110.50115.10) &.18} 4.7C! 7.8 1.93! 2.31' 0 ug' C.0C! C.06! 1.28] £.52 3.77111.58!
FIIIT - 111.3501€.721 L.B0} 4.37) £.301 1.310 3.49. 1,310 0,07} 0.AM} 0.44} 1.37) 4,°0112.66)
FIII2 | ©.12016.52) 3.90) 3.13} 5.,5! 1.71! 1.9¢1 0.95) 0.0C} 0.85) 1.14) 4.27! 2,13} 10.54!

b } ! | ; ' : | y : : ; :
*2110 nembers. '
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GUIDE TO READING TAELE 6.3

Table 6.3 consists of two tables: Random Sample anc Pre-established Criteria
(PEC). These tables indicate whether the criteria which showed large numbers
correcting in Table 3.10 identify students reporting to their advantage or to
their disadvantage. Across the top of the table are the critical fields, Non
Taxable Income (NTI), Adjusted Gross Income (AGI), Yaxes Paid (Taxes),
Household Size (HS), and Post High Education (PHE). &ach field column has two
parts: "Too High" and "Too Low". "Too High" indicates these applicants who
overreported that particular field. "Too Low" indicates those applicants who
underreported that field. Applicants overreporting Non Taxable Income, (NTI)
and Adjusted Gross Income (AGI) report to their disadvantage. Applicants
underreporting Taxes, Household Size (HS), and Post High Education (PHE) also
report to their disadvantage. Conversely underreporting NTI, and AGI, and
overreporting Taxes, HS and PHE is to the applicants' advantage. The colum on
the far left side of the table liSts'the criterion group name.

To.demonstrate the method of reading these. tables, look down the far left
column marked "Groups" to "G2". Read left to right, and find that 3.07%
applicants reported NTI to high, while 10.06% reported NTI too low (or, to
their advantage). AGI was overreported to their disadvantage by 10.34%
applicants and underreported by 28.77% to their advantage. Taxes were
overreported to the advantage of the applicant by 15.36% of the applicants, and
so on. "Too High" and "Too Low" will not add up to 100% because those
applicants who did not change their data at these fields are not included on
this table.
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GUIDE TO READING TABLE 6.4

The 6.4 tables, Table 6.4 Random Sample and Table 6.4 Pre-established Criteris
(PEC) Sample show the average magnitude by vhich applicants m;breport in
critical fields. The critical fields (i.e., fields which affect EI
calculation) are listed in the row across the top of the tables. These fields
are: Non Taxable Income (NTI), Adjusted Gross Income (AGI), Taxes Paid
(Taxes), Household Size (HS), and Post High Education (PHE). Average positive
discrepancy ("Mean +") refers to the magnitude of an increase in the value of a
field after validation. This indicates by how mich a field was underreported
(to the applicant's advantage in the cases of NTI and AGI, and disadvantage in
Taxes, HS and PHE). Average negative discrepancy ("Mean -") refers to the
magnitude of a decrease in the value of a field after validation. This
indicates by how much a field was overreported (to the applicant's disadvantage
in the cases of NTI and AGI, and advantage in Taxes, HS, and PHE).

The column on the far left of the table lists the criterion group name (for
examble, Random Sample EPM Group "G6")} To demonstrate the method for reading
these tables, look at Table 6.4 Random Sample, at the far left column marked
"EPM Groups" to G6. Read 1eft.to right and find "Mean +", the magnitude of
applicants underreporting NTI, is 1,79“. The magnitude of applicants '
overreporting NTI ("Mean -") is 542. G6's AGI Mean + is 1,718 and Mean - is
2,365, and so on.
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PEC SAMPLE 1
TABLE 6.4t MEAN POSITIVE AND MEAN NEGATIVE DISCREPANCIES
IN CRITICAL FIELDS

toNtr' b w12 Taxes3 ¢ wst 1 puES
{Mean Mean !Mean Mean |Mean Mean |Mean Mean !Mean Mean !
GROUPS | «+ - |+ - 1+ - 1+ - )+ -
! ! ! ' ! ! ! ' ! ! '
PEC ! ' ' ' ! ' ' ' ! ' '
GROUPS | ' ' ' ' ! ! ' ' ' '
A ! ' ! | ] ' ' ' ! '
m 12,70711,321} 7,907} 1,704} 67712,362! 1.19! 1.58! 1.02} 1.07!
A2 12,9851 833} 7,517) 1,564} 995! 993! 1.30! 2.18! 1.00! 1.07!
A3 11,83111,282! 8,835!31,357! 874)1,865! 1.50{ 2.00! 1.00! 1.00!
4w 12,121,014} 8,257! NA*'I 495! NA | 6.00! NA ! 1.00! 1.00!
A5 12,997:1,008} 5,439} 180}1,302! 916} 3.33! 2.84! 1.00! 1.00!
A6 13,5257 1,216} 9,817111,439! 955!1,502! 1.50! 2.19} 1.02! 1.14!
A7 12,13¢1  9'3} 6,993} 8,389!1,055!2,2u4} 1.47% 1.51} 1.05! 1.06!
A8 12,52411,6301 5,371 3,609} 75111,331) 1.06} 1.48} 1.00) 1.04!
A9 12,3621 1,672! 5,354} 4,289} 73313,108) 2.55! 1.80! 1.17} 1.00!
- A10 11,2761 567! 3,409} 1,143! 919} 1,517} 8.50) 1.00! 1.50! 1.00!
A1 13,5791 1,401 h,296) 3,986! 848!1,338! 1.25! NA ! 1.00! 1.00!
A2 13,0881 1,262} 7,391 5,609 709! 910! 1.94} 1.33! 1.05! 1.07!
A3 13,530i 1,561} 5,091} 6.163} 745! 365! 2.00! 1.57! 1.18! 1.00!
Ay 12,6561 1.8511 2,025! 4,014} 425! 511} 1.36! 1.22} 1.00! 1.00!
A5 12,18711,2231 2,451 2,552} 527! 402! 1.23) 1.25! 1.06) 1.08!
A6 11,96811%,150) 3,597! 3,914} su7! 663! 2.00! 2.00! 1.00! 1.00!
ATH i NAY NAJ NAY NAY NA! NA) NAY NA! NA! NA!
A18% i NA D M) 03,3431 4570 1310 NA) NA! NA! NA! NA!
A20 - 12,4571 1,098} 2,892 2,u26! €56! 431! 1.18! 2.14} 1.08! 1.32!
' | ' A ' ' | i i ! i
FOOTNOTES:

"NTI = Non Taxable Income
2AGI - Adjusted Grass Income
31AXES
“4S - Household Size
5PHE - Post High Education
%Less than one-half of one percent of sample population.
’1Not applicable _
o : Lo 91 .
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