
.
ED 254 148

tITLE

INSTITUTION

-SPONS AGENCY

PUB DATE
CONTRACt
NOTE

PUB TYPE

EDFiS PRICE
DESCItIPTORS

IDENTIFIERS,

'DOCUMENT RESITIE
'

HE 018 113.

Development and. Use Aif Error-Prong Models to
Supplement Pre-Ebtablishad Criterisc(PEC) in
Selecting Pell.Grant.Recipients for.or Validation.
Advanced Technology, Inc., Reston, VA.;:Wettat
Research, Inc,,e-Rockvillei Md.
ft-ice of. Student -Financial Assistance (ED),,
shingtonv.DC.

ec 82,
lip-so-o952 .

.-11,1p.; For related docubentsresep HE 018 113-135 and
ME 418 136-140.
Statistical DataA110) -- Reports - Descriptive (141)

g..

dki01/PCOS ,lu's Postage,. .A
Cotapasative,Analzsis; Cdst Effectiveness;Ppependentg;
Error Patterns; 4Evaltiation Criteria; Family
Characteristics; *Federal Aid;. *Financial Aid
ApplicAnts; Higher Edpcation; Income; *Mathematical
Models; *Need Analysip (Student..Financial Aid);
Prediction; Predictor,Variables; Self Supporting
Students; Statistical Analysiso'Student .

Characteristics; *StudentFinancial Aid
Error Prone Model; *pen GrAnf Program; Validation
Verification and Testing Techniques

ABSTAICT,
The divdlopment of a number of error-prone moddls to

select Pell Grant recipients far validation is.discussed. the
1983-1984 Pell Grant validation strategy consists of a twin-stager .

approach: selection using Pre-Ektablished Criteria (PEC) followedby
select ion using Error Prone Modeling (ERM):iThe datOase used =for .

modeA'development consists of a sample of 1980-19'81 Pell Grant
Recipients,. The policy question is which students shoiAld,be selected
for Various types alvalidation measures.. Eight effectiveness
.measures ire defined, and for each measure ap.errol-pronemodel is
developed that will identify those cased for which-the-correspdnding
type of validations willsuncover the highent Level of error. The data
elements piclude: income, U.S. taxes paid, household'size; nontaxable
income, liquid assets, spouse income, and dependencystatus. The
eight-models are then qempared in.order to identify the most
cost-effective' approach to marginal selection fog validation. The"
measures refer only, to the payinent consequences-FA:of discrepancies
likely to be }uncovered by, the corresponding type of validation being
used. 'Detailed appendices include EPIC error tables, and. 4utnalatiC.
Interaction. Detector foding categories for predictor variableb.
(SW)

5.

4

4

of**

a-

- ********.**************************************t************************
- ,* Reproductions- supplied by. EDRS are the best that can be made *

* . tram the originaldocument. *
***************i*******************************************************4

- .



'-4

w

I

I

.
DEVELOPMENT AND USE OF ERROR-PRONE MODELS

TO SUPPL.gMENT PRE-ESTABLISHED CRITERIA' (PEG'.

IN SELECTING pat. GRANT RECIPIENTS
,

FOS VALIDATION

,

Submitted to

.
OFFICE OP STUDENT FINANCIAL ASSIST NCE

DEPARTMENT OF EDUCATION P

I

A

"le

.

QIONTRACT-NO.

a.
DECEMBER 1982

ADVANCED TECHNOLOGy, C.

'.12001 Sunrise Valley Drive
Reston, Virginia 22091

WESTAT, INC.'.

1650 Research Boulevard
Rockville, Maryland 20450

a

t
barART*1411

tai £01.1C*1600

NATIONAL.
RaISTITUTE OF 0:1OC.ATTON

Ent.ICATIONAL
RESOURCES

INFORMATION

CENTER

document NO Won, teomduced

4171c141..ifolinoftlasd:halgirt"Nets4
lhahilv7.°41been,

Made5'sUtto 4,13021"-H:m1

reptoduction dualey

Points 01 view or
ppm-ions suited ID t4) deC14

iniat twetneceasatily
reptetet ottickal Ntf.

Vesition at potty.

.r



3

a

or

TABLE OF CONTEI4TS,.

OFREPORT.S IV'

LIST OF FIGURES ataa,

Iv.

ar",olloie .

PAGE

S
****** 411

On

r

I 00 ******

-1

CRITERION VARIABLES.OR iFFECTIVENESS'Muomes

PR9.IECTING THE SAMPLE DZkfrA BASE 7

a 'MODEL. APPROACH AND RESULTS

APPENDIX .A EPM `ERROR _TABLES

APPENDIX B

***** 0 *

COD1ING'CATEGORIEi*FOR PREDICTOR vAgrABLE.,s

a

a

4,

O

'1

7 0

4.

4

V

a

1

a

a

.4

Mo

4.

I

a

- $

'a.

S



41,

Validation Strategies
. -48

.

'As

* .

Cumulative Number of Cases and Cumti'lative
Net Brim* Potentially Available; Eleven
Most Error-Prone-Groups for 'Alternative
Errorliorone Models-

PAGE

5

-s

Removable Error Usirig Alternate El* .

'4

Remova,bli Error Using Alternate EPM'sn
(Cumulative Percent Below 25%)

rr

4

"ef

3

.11

4

iv

$



/

'DEVELOPMENT AND USE CCP ERROR-PRONE MODELS
TO SUPPLEMERT PRE-ESTABLISHED CRITERIA (PEC)

IN SELECTINWELL GRANT RECIPIENTS
. FOR VALII5ATION

INTRODUCTIPN

A. -Policy Question. Addressed

Tie peh Grant validation :strategt for J983-84 will Pos sibl y consist o

staie approach:

Seiection using Pre-Established Criteria (PEC) followed by
4,

SeleOtion- using Error Prone Modeling (EPM),
.

a two;-

farthei modification of validation focuses on which application'iterns wilt be
validated. The ptkpose off "thin paper is to report on the deVelopmeit of, a number of

error- .prone models where each model ,aligns With a particulak strategy concerning
.which items are to be validated; These models will be u#ed to select cases for

validation which ha4e not already been.sefected using the Pre- Established Criteria.r
Thus the error-prone podels will be used to define selections at the margin. it may be

argued that selection using error-prone models should be used in place of tie selection

wing the. Pre-Established Clitfria. This option pan not be cons the' analysis

here because of the lack of a sufficient orwa ate data base. 4.

The data base used for model development..consists:Of a sample of. 1980-81 Pell

Grant Recipients. As a result-this data bake can. :not pro:fide.informatiOn on truly non-

eligible applicants selected for, validation who were deterred from_ applying for

assistance at an .lnstitution. Thus one important component of the measure of.

he research vietlxsiolny used for sample-lection Iffectiveness is excluded by

selection. In defense 61 thii research strategy it should be noted that the sample was'

not drawn nor designed for develcornern of error-pronemodels.

The poliey question.addteved.boi this research 'effort is, "Which cases (students)

should be selected for:itiiious types .of validation where type of validaiiort is defined
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by those application items which Are validated?" We approach this question by first

defining eight effectiveness measures. Each of these measures is specified based on .

one of ,the eight "iypes of validation (i.e., which items would' be validated). For each

measure we develop an .error- prone model whith will identify those cases for-

`corresponding type of vealidation._will uncover the highest level of error. ese eight

models can then be compared in order to identify the Trott cost-effective approach to

marginal sefectibn for validation.

It should be emphasized that the eightgEriterion or effectiveness measures are

not error measures as used elsewhere in the Pell Grant Quality Contiol Study. In other

places, error' was defined as the payment Conaequence of any discrepanciesin any
O

application otI award compiltation item, The measures ,used in this research effort"
.... . .

v .
ereferonly to the payment consequences of-discrepanciesdikely to be uncovered by the. , .

correspondinctype of validation being used. For example, if we -are locusing on the

.payment consequence of Adjusted. Gross Income discrepaincies, any payment code-

quericei of discrepancies in the reporting 'of home value, other nonrtaxable income,

and veteran benefits wotikt not be included, This is an important point because the
types of validation considered here are far more limited in uncoVering discrepancies,

, than the multi-faceted freid protocol in. Stage One of the Quality Control study.
In other words, the error likely toibe rem ed byrany Model- Orittrategy developed here

Will be considerably less than the error is reported in the ,tageOne report.

In addition, there are other teas° wh(the aggregate error measures used ins
.this work are below the total error levels reported for tie _Stage 'One effort. 'Thes

reasons, wUl be pointed out- in the following piscimisions.

II, Nature of the Sample Dat.a Base

The sample used to develop the models disdu:s.sed later in this paper has the
1 r

_following iiritatiopts:

it
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The universe consisted only of 198041 Pell Grant recipients;

Student cases selected for validation were excluded.

, Special condition*filers'wete excluded.

Late applicants (secon4 semester, etc.) wereexcluded.--c.,,, \
* Student and parent\ interviews dr...student record abstracts, were not
, sufficientlytomplete ui to nbn-iresponse or missing data were excluded

Certain I#80-81 recipients were eiZecuded .frog the . sample because- of
programmatic 'Ganges or because of asseimPtiorts or adjustments ulied to
project the 1980;41 data base to the,1982-83 pr*Ogram year.

The Second aid sixth items listed aboite are among the reasons why the total t

error levels of this report are -below the Stage One estimates.
-

CRITERION VARIABLES OR EFFECTIVENESS MEASURES

4.

The effeetiveness measures used to develop the erroi-prone models represent the

change in payment which wouldowlikely result from discrepancies uncovered by the

Corresponding ; type of .validation. Furthermore, it assumed thit one .these-
,

discrepancies are uncovered they will also be corrected

The eight validation Strategies are as follows:
, ..... ,

Type I. Validate Adjusted Gross Iricomi for parents of dependent students
,,i - or independent students.

, _
P , I, , (A 6

:Type 2 - Validate Adjusted gross Income and U.S..taxes paid for,indeperi-
.

dent students.or parents of dependent students.

Type 3' Validate Adjusted dross Inome,' U.S. taxes' paid, .and household
. .

, size for Mependent students and paients of dependent students
and stuilent/spouse net income for dependent students. ,,

. .
, . .4 Type -4 Validate Adjusted Gross Income and U.S. taxes paid. for

. independent students and parents of" dependent students and
studentispOusi net income for dependent students. ?,

Type 5 Validate Adjusted -Gross InCome, U.S. *taxes paid, household site
and non- taxable income for independent studentso or deRendent
patents and stucientispbuse net ire for dependent students.

Type 6 Validate AdjUsted Gross Income, U.S.. taxes paid, hoUsehold s
non-taxable income and liquid- assets for dependent parents or
independent itudentt a"art- studeritispouse net income or
dependent students.

t
.
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4Type 7 Validate Adjusted Gross -Income, U.S. faxes paid household Sizes
and non-taxible income for indefilendent studeAts or dependent'
.parents. .0

I

ti Type 8 Validate Adjusted Gross Income and U.S.1 taxes paid fort indepen-.
dent students, or dependent parentland dependency status for all
students. '

.

.Figure \l summarizes the eight strategies.

The dependent variables are defined as the payment chance associated with error

uncovered,in th ose items included in the associated type of validation. Por example,

Model 3 would 'be based on the payment change associated.witti Correcting adjusted

gross income, housellold .and U.S. taxes paid and student/spouse net income of

dependent students. Payment ,consequences of errors present in other application

items would nqt be included in the dependent variable.

Practically Speaking the calculation involves the difference between two cal-

culated- expecte3 disbursements. One calculated expected Payinent is based on the.

values found in the 'fall Student Eligibility Report (SEW for all applieition items.*. Th

second calculation uses tail SFR values for all application items excypt Rix tie items

to be yalidated. For those,items'the best verified values uncovered during the multi-
,

faceted field work'are used The differenCe between these two calculated' expected

payrnents represents the -payment consequence of replacing application values with

correct values for the items to be validated.

In contrasts the error measures reported in Stage one would have involvedithe

- payinent consequences of replacing all fall SIR values for application items with the

best values uncovered by the multi- faceted field work. Thus, it is-possible that

4 because of offsets, disregards, stepped increments, interactions and interidependencies
1

*Cost of attendance and fulliyer,enrollmAnt status were derived from data collected
in the spring visit to institutMs-, .
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in. the Pell Grant payment formula, that errors in AGI, takes paid, 'etc. do -not have

payment-consequences in terms of our effectiveness measyres when they (would have

payment consequences in the} presence of the correct values for items which are not

valtdatel.

- Finally, we have used ra- "net" rather than "over- award'' effectivenesi measure.

'This net error measure is assigned on a case basis. 'For each case, 'the dependent

variable used-in Alf.) runs is the actual case error (student error?.. Cases with untier-.
I

awards haife negative award errors, and cases with,:over-awards have positive lalues.
9

All error is therefore taken. into wnsicieration in, the statistical calculations generated
.by the AID programs.

tf-

Using this net error' measure the AID search technique can identify groups with

large positive or negative error.. The foriner groups w101 have 1) more cases, with colier-.

awards than under-awards, 2)'cases with larger ove-awards than under-awards or

,3) both more and larger fiver- awards The same logic holds true for _groups with# .

1 relatively large net undei-awar,ds. Presentation of EPM results using the net error
- ,-

* measure can take a number of forms. It 4 possible,, for instance, to calculate

absolute error for each group identified by the model (in,addition to caleulating mean

V

over-awards, under-awards, or net error for each group) simply by adding the absolute

values of total under-awards-to total over - awards:

We did not Use the overpayment, nor underpayment,, measure because it is
4

possible that a group Identified as having high levels of overpayments for those cases

with overpaynienis 'might -also have high levels of- anderpayMents for other :cases;

Seledtion of this type of group would result in both overpayment and underpayment'
.

corrections without reducing the level of program expenditures.

Using the absolute valub measure coat also result in selection Hof ,groups which

have both high overpayments and high underpayments. Furthermore, the model would,

not differentiate groups having high overpayments from groups with sininatly, high
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. .c..., - , . .

'underpaymeniS. , It is possibie ttVat use of a measure insensitive sto this distihc ion
A

44

would Lead to selection of groups With only high underpaymeots.

'
W. PRO3E G THE SAMPLE DATA BASE

The sample was drawn from the universe of 1980-81 Pell Grant recipients.

order to utilize this' &mg, it was necessary incorporate: three -types of adjustments or

modifications loireflect the following Changes between 1980-81 and 1982-83:

. Shifts iri.deMographic composition'
le.

Changes in eeonorrtic magnitudes reflecting, price level changes =

, .
k Programmatic changes in the.Pell Get program.*

, . 44 i .

I-

The, firstfirst two adjustments, were affected through th.e* use of multiplicative

factors. 4These.facfors were derived by comparing applicantdataLfor -the two program

years. It

1 .,
The demographic factors were Applied to the 1980-81 sarnPle weights'Accordiqg

lo student status and age using Jute 1982 and June 1980 program Statistics." Economic

7

adjustment factory represent the ratio of the 198243 average to the .1980:- avetage

for the following appliation items for. incomes expense and equity tah.itti d on

data from Technical Upciate.-No. 6 of OSFA's Applicant-Based Model:

Adjusted G s Income

U.S.,T,axes Paid

Cash and Savings

Dependent Student Asset;

Social Security*Benefitc"

Veterans bBenef its

Cost of Attendance.'

The alterations Made to reflect programmatic changes between 1980.81id

1982-83 are incorporated, it) the formulae for the student aid index 'and- payment

I

fe, I.

104
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..deferfrnination. Thi i ccornplihed by using -thV 1982183 methydologz a he:8
1980-81 data base. Vie e.ncountered no difficulty inwutiliiini the .821083 methodology

With401y +(me exceptiori. ..The one exception involv9d student social security-behefits.

Revised program rulei require': segregating educational and non-educational benefits.
l'HoweVer, this 1980-81 a4Spfication allowed ofiky jojAt reporting of currerir year an

for these two benefit typei. Therefore, we have pad to assume that all student social

.securk!y benefits were for _edticationalfuTposes. This assumption will not be directly

involved in the effectiveness measures since, it is-not a vlidateci-itern in any of the

eight types cf validation.\
Ti PL

1( The 1982-83. methodology, 'however, involves a lignificarrf policy, shift reflected
,

in the progressive tax rate structure. As a- result, many of the highest-income

recipients in the 198041. f safrtple lose eligibility for the 1982-83 proNm year,

extpnt that these middle income recipients had high error rates on ad)usted gross
.;4 ,/

income, their egglusion will reduce th&total amount of error. which can be-identified

by our error-prone niodels. Xhis shift to ,a progressive tax 'Structure is among the

reasons why total error used here is-below the Stage One estimates.

'IV. . 4ODEL APPROACH AND RESULTS

The discussion here reviews- the preliminary, results of error profiling using only
_ -

selected 41)1 alien data 84 potential *predictors ant recipient cases which were not

'selected for alidltion. The criterion or dependent variable used in error profiling is

student error/as discussed above.'

Data consisted of approximately 2,300 records of Basic Grant recipients who had

not been selected for validation. ,Fori each recipient; the-file contains. dada fiorn the

on (as recorded on computed- applicant reeords obtained from the central

0, the student and parent q stionnaires, iRS copies of income tax records,

and student record 'abstracts. N14ny o these data items are used to calculate the best



veri student eward which is the standard against whfch error is calculated. The

villa predictors was restricted to the, set Al data elements available on the

1982-0 application as simulated_byapplying correction .faciiiis to 1980-$1.

Lions. this was done because the original motivation-for this ifort was to develop

new rules for selecting appliants for validation. Selection F.fouidhve,t6 be basedpn

.'only the data elerdents actually on the application. Some application elements ,weres

eliminated a priori-since they were not expected to have predittive leaYing the

following,#5 pateritial predictors:

4

pependenCy ,statues (indeperident or dependent student

Age of recipient

Net income of the houteholcL

Gross income of the household

The portion of _Income earned by the father or independent Student

ifnusUal Medical expenies (dollars and percentage above 20 percent of riet
,income)

'ices paid by the parents or independent student

Savings of the parents or independent student

114t assets of dependent students

Home value

Home debt

4. Home equip

Value of investment assets

) -Investment debt

Net equity of, investment assets

Val, of ,,,business or,farm

13usinesS or farm debt

Net equity in business or farrn



Net family assets
t,

Transaction number for th'SAR

S

t t
.

Household size

k

Number of dependents attending postseCondary institutions,

Whether or not-tax figures are estimated

Whether tax returns were assumed to hsbe been filed

Numb;r: of exemptions

Adjusted gross income,

Social ecurity incomes

Nontaxable income, other than Social Security

Dependent student's own. income

tbether student is a citizen or elignzle U.S. resident

Student's rrwital status.

Student's SOcial Security edutational benefits

Student% Veterans educational benefits

Student's estimated 1982-83 income
44..

Unreirnbursed tuition

Parent's marital status

Value of itemized deliuctioni for 1981 .

4 Value of initial SRI

Whetheeitudent lived with parenti in 1981

Whether student livedvith pats in t92

Whittier student was !aimed 4 an exemption on parent's 1981 incorne)ax
return

Whether studenfwas ctai ed exemptio9 on parent's 191;2 income tax-
return

,
Whether student received $750 in support from parents in 1981

Whether student received $750 in suppor,t from parents in 1982.

10
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The Alb model-evaluates each predictor with respect to it ability to form tWo
..., ,

separate groups very different from each other with resibec to the' 1eybel er. or.

''Aft4 finding that predictor which- yields best split, the process is repeated on
each of the two new groups. r The process continues until one of three events occurs:

Newly'formed groups have fewer tlian25 observations.

There are over 51 groups. 'a

, The best Split' does not improve prediction ,power enough, i.e., resulting
between-group sum of tsquares is less than .1 percent of total sum of
squares'. -

EPA 4 Validating Adjusted Gross Incolhe

The analysis for Erroi--Prone M del 1 (AGI only) produced 39 groups, 20 of which

are final groups. These final groups are-mutually exclusive and include all the cases

used in the analiisis. Twelve of the potential predictor variables come anti play in the

definition of She final groups. The largest average potitive neV error ($156) occurs in

Group 13 while the largest average negative jvet error `($-60) is found in Group 14. In

Group 13, there are 16 .cases of over-award Out of A total of 42 cases; these have a

mean over-award of $443. Four cases in this -group have under-awards (4veraging

$113), and the remaining 22 cases have rio award error related to student misreporting

of AGI. Two figures setting out net average error and mean over- and under- awards

for EPM Model I are included in the figures in Appendix A of this report. 4

The first split in EPM I was imposed to separafb independent' from dependent

students. This was done because- of the fundamental differences between these two.

groups NO because t
.

these groups.

predictor variables take on somewhat different meanings for

Independent students (Group 3) are then split on the portion of earned income

earned by the student (as a portam of total student/spouse earned incOmf). ,fit the

nest level, groups are split acforGling to whether students use` tax. data from a tat

4' 15



return or estimated data, and on studynt age, Further splits were made in nirnbet:. of

exemiztions am) igroe income. Final stints were made on net household assets and .

adjusted gross,incOme.

Dependent-studints (Group 2) s lit on the tax data source corn: ,returnsz versus

estimated data) at the second level. hi d level splits were on of transactions

' and on AGI. -Subsequent splits were on taxes paid, and parents' marital status.
A'

group 17 continued to split on,whether or note the, stddent was claimodby, parents as a
. -0.

tax deduction for the current year. Splits continued to occur for four more, levels;

Sixth level: Transaction number

Seventh level: AGI

Eighth levet: AGI again

Ninth level: AGI again.

The group With the highest net error, Group 13, consists of dependent students

fri stated that tax data (AGI, taxes,. deductions, ett.) were estimated and who

reported AGI's'*of over $25,00 on their applications. The definitiont of all the groups,

listed in order of net error, are found in the table for EPM I (below).

The order in whiCh the predictgr variables entered the AID model indicates the

strenIth of their-statistical explanatory ppwer. This order. for EPM I is:,

4r. , Income portion of father/student

Source .of tax data

Number of Exemptions

Adjuited Gross Income

Number of Ifabsactions

Parent's 'marital status

Claipecl by Parents as Deduction '82

TaxeS Paid

12 6
t



Gross Income_

Net Household Assets

Age:
4

The 'groups.. formed by the AID epocil can be used t9 iplpt 4he relati

between total net error potentially removabre and required number of additional
'.`

. '\validations. This estimated relationship is depicted in the graph labeled "Remetle.

Error by. Percent of Recipiegts" for' UM Model 1. First, the groups are ranked by si

of error. Then total net error for each 'group is calculated by multiplying avera,g

group error by grd'up:size. Then the ciimulative group sizes and tonal net error are

calculated, expressed -at percentages, and used to plot' the.. the figore:

For EPM 1, we see that ,Group 13, (about 1.7 percent of all cases) accounts for

13.1 Percent of cumulative net error...The top four groups 33, .11 and,23) togettter.

.account for 7.1 percent of cases and 50.1 percent of cumulative net error. Approxi-

mately 30 percent of all cases account for practically au net error associated with

misreporting AG1. al*

'OR

os
4

EPM 2 Validating Adjuited Gans Income and Taxes Paid

Error-prone Model 2 (EPM 2) measures. only that ption of sti:id&it
attributable to .error in reporting adjiisted gross income (AGO_ and taxes paid. The

analysis for Error-prone Mixlel Z (AGI and taxes paid) resulted in a set of. 43 groups,

`s.

33 of whfch are final groups; These 23 final groups are mutually exclusive aria

exhaustive, whereas the 2tother groups represent combinations of these '2)firial

groups. Fourteen of the 45 potential predictors are utilized in defining the final

groups. Grog, 15 has the highest average error, an overpayment of $161 and Group IS

has the lowest average error, an underpayment of -$66.

The first split on EPM 2 was imposed to separ toindepeodent from depen

students. Independent students, Group '3, are then split eyased on portion of

13

1?

ar
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earned by the student. At the ne4 liveLindeperident itudents.are split according to

whether or noktax data sufkied on the .applicatioo. was from a filed tax' retutn, and

according to age. These groups4subesequently split on net income, number of
11

exeinptiorls and household size. Further splits were made on net income, then net

household assets, and'age.
rs\ Dependent students, Group 2, were split on net income at the second level.

Splits at the third level utilizeil taxes paid and itemized detluctions. Fourth levet

splits were based on whether $ali figures were estimated ctr were from tax returns.

Number of transactions and Marital status of parentis} appear as fifth leVel split

variables. Whether .a student was claimed as a 1982 tax exemption, then number of--T--

transactions, then number in postsecondarx ediscation and finally4he fatheri income

portion deterrni;e the subsequent slits. Complete de is of the 23 final groups

ate presented in the figures for EPM 2 found in Appetufix A of this report.

importance of variablei may be reflected by the order in which they first
10,

enter the rrodel, as billows:

Income portion' of father/student

Tax figures are estimated

i F Net income

''Taxes paid

Household sit
1

Transaction number

s Parents' marital status

Net household assets

Claimed as exemption in 1982

itemized deductions

Age I
Number in,postsecondary education

Number of exemptions.
'14 18

6 616



The graph labeled. "Removable Error by Percept of Recipients" is oreptoduced

'below.

If Group 15 (about 2.3 percent of _sill norwalidated .student) was selected for

addlilOhal validation, abot5t ,22 percent of studerit error attribittapile to.AG1 and taxes

paid reportinglcould 'potentially be removed. .Selectin oft roilps 15, 31, 35, 35,
1 and 41, wha together acctfunt for 8.3 percent of noflyaliciOied students, could

, .

potentially expose:56.0 percent of cumulative net error. Since the graph depitis a
\..$)

decreasing slope,' gains to additional validation became 'lower os additional gtudants
r

are selected. As noted earliei., this reaations. is based on total siudenkrrrer

potentially removable' and thus may, overstate eirorlikely to be:removV.

3 - VaAdating AG!, Taxes Paid, Househ Size,iet and 5-%lident/SPoilse Income
F.

EP -3 produced a set of forty-five. groups of which 23 are final groups.

Seventeen of the 45 predidtors Are used in definIng the final groups.

Group 15.ot M 3 hasthe highest net over-award error ($218); GroUp 56 has the,

highest net, Under-award error t-$9o). Eielteen 35 cases in' Croup .15 have over-
,

C

40 awards averaging $422. Group 15 considts of independent recipients with AGMs of over
P.

w

. .$44000 who have over 78percent of earned income coming from the student, and who

have used estimated data on 1040 items. (See tables below.) .
The first split on EPM 3 is the inde'perident-dependent split.

Independent students then split on earned income portion, then age and source of

tax figures. Fourth level splits are on age and AGI,.fifth le*Vel splits are on net income

and number of exemptions; end sixth level Tilts- are on Aci. The 'final two

independent groups are deterrnined by a soft on household size..
4

Dependent students split on the second level based on Whether or not students

report livirk with*,parents in the current year. Third level splits for dependents are

source of tax figures and taxes paid. Fo

1'5

level splits are again on taxes paid,



student/Spouse assets, and .number of transactions. Fifth level splits utilize number of

exemptiont, parents' parital status and number. in post secondary education. The final
.. 0.. .

dependent splitS used three-mare variables; whether parents provided $750.finanCial

assistance in the current year, net household assets, and dependent student/spouse

Complete group definitions are provided in the figures below.

Thi--)Viriables entered the AID Model in the following order (after the indepen-

dent/depeqderit spilt

sFather/spouie income portion

'Lived with parents 4982

Tax figures source

:Taxes paid

'Age

AGI

Transaction number

x; Net income

Number in college

Number, of exemptions

,

Student assets

Net household assets

Parents' marital status

Household size.

Supported by parents 1982

Studentlipouse

Ma.

EPM .3 utilizes a more complex error measure than EPM I or EPMf'2. Since

household size error is distributed differently than income, tax-related application



error the-Loreiize curve of removable error by percent of recipients shows a sliAtly

more gradual, rate' of vertical increasr than the previous two models. Nevertheless.,

'Group 15, with only 1.4 percent of 'caies accounts for lb.4 percent of cumulative net

error and six groups' representinel perterit of the simple account for 50.0 percent

of cumulative .net error associated with the four data elemeqs (AGI, taxes paid,

household size, and student/spouse income).

1'
EPM 4s Validating AG1, Taxes Paid and Student/Spouse Income

The EPM 4 error measure is drawn from verified data On dependent student.

income as well as family AGI and taxes paid. Data to .independent. students

is therefore identical to EPM 2.

independent Group 17 has the highest mean overpayent of the 26 final groups.
,

($161). Dependent Group' 32 has the largest mean underpaymenti-$410.
-1$

Splits on independent students are the same as' those found in EPM 2, since the

error matrix for independents in these two models is identical. Altogether, therre ere-

51 groups forTed by the model, 26 of which were f groups.

For dependent students, addition of error related to net dependent/spouse

income produced the following results:

Second level split on whether student lived with parents current year

Third level splits on source of tax figures and parent marital status

a\ Fourth level splits on home values and source of tax figures

Vifth level splits on taxes paid and AGI

Sixth level splits on net income, age, home value and number of exemptions

Seventh level splits on AGI and net-household assets

A final eighth level split on home debt.

The gr up definitions for EPM 4 are described fully, in the ilgures for EPM 4 below.

17

21



Thirteen predictor variables (after status) entered the model for EPM 4, in the

'following order:

Father/student income portio

,Lived with parents 1.982

Tak figure 'source

- Parent's marital status

Exemptions

Household size

Net income

Taxes paid.

Net hdusehold assets

Age

Home value

r

'AG!

Home debt.

4

The Lorenzo curve.of removable error by 'percent of recipients shows, that the

bulk of error related to ,the data elements measured by EPM 4 are found in a small

prOportion of cases. Grout 17 (with 2,3 percent of cases) acco for '18.4 percent of,,
.

cumulative net error. About 26 percent of this group have overpgiyment errors

averaging $605 per recipient, while no'recipients in this group had underpayments.

The top five groups "(17, 21, 45, 31, and 27) account for 10.8 percent of the recipient

population 'and 56.4 percent of recipient error related to AG-I, taxes paid, and

dependent student/spouse net income.

EPM 5 - Validating AG4. Taxes Paid, Household Size, Nontaxable Income, and
Student/Spouse Income

The EPM 5 AID model produced the maXimum fifty-one groups of which 26 are

final groups. The overall mean net error associated with the_live-Vata elements

18 22



EPMevaluated in 5PM more ,tf?ars twice as large as the error evhluated in. EPM

modelS 1, 2 and 3. (See the group
-,summary table below.)

I ,_. . . .4. P
The highest average net error ($219) in EPM 5 is iri GrOup 29. Group 41

has a mean error of $208. The lowest net error figure is found in Group 26 ($-131.

Almost half (16`. of 40) crises in duinip ?9 have overpayment ecrars, and these 'over-

payments average $617.

Thebasic' de Rendentidepealdent status spilt was impOsed on EPM 5 at the first
'

level..

For iodependent 0441ents, "the single second level split used -the indeliendent

student income portio variable. Third level splits were on the age and AGI variables.

Foutr level *its used source of tax figures and number of exemptions; fifth level

splits used net household assets and net income; sixth level %pH

again, and the final seventh:level split was on. age. )
Depensle,t splits are qtlite complex, as can be seen in the dfagrani`for EPM*5

.
below. There are 31 dependent student gr, ups, including 16 final groups created from

.
1 .

nine levels ofogroup splits:

, Second level splits on AG!

0 / Third level splits on lived with parents and household size
.

i
--t,Fourth.level splits on thcome portion of.father, number of exemptions, and

net household assets

. sourcece
, ..

of tax 14,1 . ,

c°
k,..

it Sixth level spits on AG1 and gross income

4'

nethCome

4*

'Seventh level splits on net 'income, cash, savings and checking value and
AG1

4

Eighth leVel splits on income portion of father and parentsemarital status
0

in

Ninth level split on home value.

ourteen predictor variables define the 26 final groiiPs

dency status, the variabl entering the modeel ire:

19

23

addition to depeil-



;d

d 2

AGI

Income pardon of tattler/student

Lived 'with parents 1982

Source of tax figures

Number*of exeimptions
t

Gross income

AI

Net household assets0
Net income

(
Household size

Age

Cash, savings, checking'
. -

Parents' marital status%

Home value.

The Lorenze curve of potentially removable error, by percent if redpients does

not slope quite as steeply as Models 1-4, indicating the more coMplic4ted riature of,

interactions among the variablesused to calculate the error measure. Nevertheltiss, a
_. .
large proportion of .error is found in the groups with high average net ertor. Group 79,

. ,.. - i`
0 with 1.6'percent of all, cases, accounts for 1.9 percent of cumulative net error. Groups

29,(41, 25, 43 and 49 represent 8.8 percent of the population and 34.8 percent of
.

k

cumulative net error.

EPM .6 - Validating. AGIt Taxes Paid, Household Size, Nontaxable Income, Liquid
Assets, and Student/5point Income

EPM 6 employs an error measure baed .on algebraic case error related to more
ti

Pell application items than any of the other seven models considered here. As a
result, this model exposes the greatest amount of potentially removable rror.

This Model also produces the most complex AID output.

f



r
EPM 6 produces the maximum 51 total grOups and 26 `- finaip mutually exclusiv.e'

groups: GroUp 39 has an average case net error of $236. Two other groups, 25 and 43,

also have average 'net errors of over $200. Seventeen of 41 cases in Group 39 have

over-awards averaging $572 per case; none in this group have under-awarts.

As the diagram 'of Alb i'esujtAatEPIVI illustrges, the splits defining the final'
r '

4A groups. are complicated.

For independents, the splits occur yolloivs:

Second level splits on income portion of student

Third level splits on AG1 and age

Fourth level splits on number of exemptions and source °Max figures

s

Fifth level splits on net household assets and net income

Sixth lexii splits on net income

t
Ten levels of group splits define theefinal dependent student groups:

1" Second level split on AGI

Thirdlevel household .size and sittr*Oflax figures

Fourth level splits on net household assets, income portion of father and
investment value

Fifth level splits on number of exempi4ns and taxes paid'

Sixth level split on home value and age
I

Seventh level split on number in college ancinet incoma_

eighth level split on $750 financial assistance from parents in 1982 and
income portion of father.

Ninth level split on income portion of father

Tenth level split on ikcotne portion of father again.

the order in which the predictor variables entered the Model is a rough indicator

of their statistical strength in explaining group variance for this model. --\)

AG1

21
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114,

Income pcirtion of father /student

Tax figures source

Investment value

Taxes paid

Horne. value

Net hotisehOld assets

Net income

Household size

kipported by parents 1982

Age

Number of exemptions',

Number in college.

r.

?The highest net error group, 39 consists of 1.7 percent of total cases and

contributes 7.9 percent, of cumulative net error. The top .five grtoUps 39, 25, 43,, 47

and 31 account for 9.9 percent of cases, and 39.1 percent of error attributable,lio

misrePorting of the six sets of data elements included in the EPM 6 erro measure.

'EPM 7 - tIdaiing AGI, Taxes Paid, Household Size andWontaxable income

EPM 7 produces the maximum 51 total groups and 26 final groups. Group.27 has

the highest average net error ($2 Eigtiteeen of 40 cases In this group,have over-

awards averaging $549, two cases have under-awards averaging $125.

*84 Independent groups are defined by seven levels of splits:

Second level spli income portion of student

Third level spit GI and age

Fourth leve its on source of tax figures and mober of exemptions

Fifth level splits an net household assets and net income

Sixth level sptas.en household sile and net income

Seventh level splits on taxes paid and age.

22 '2



,
Pependeh *:stuttehts are divi

4.

p.

lino I4 final groups by the following eight sets o

*fiecOnd ;vel splits On Usehold size
.

Third4eVel splits'on taike;fs,Paid and lived with paitents 1982

Ourth- level splitsfor4orents' marital status,' dumber of transactions, and
/ number cif exemptioYis'N6

" )

Fifth leVal splits on source,of tax figures
f"

h level splits on twitesVaid atiftAGI

venth level, splits on duinber of exemptions and household size

Eighth level splits on irittorhe portiorof father and student assets.

The predictor variables entered the AID model for EPM 7 in the following order

after the impOsed dePendency status split

1ncome portion of stidentispouse

Household size

A

Lived with p ts l982

Tax figurep source

Transaction number

Net household assets.

Net income,

Taxes paid

Number g exemptions

Age

Student/spouse assets

Patents' marital status.

23



The L.orenze curve of removable error by percent of recipient& for EPM 7 showse'
a relatively smooth, decreasing slope. Group 27, with 1.6 percent of cases constitu
9.3 percent cif cumulatiye net error.. The top five groups, accounting for I

of caSes, account for 43.3 Percent of the total cumulaiive net error attributable to
error in the four elements measured by EPM 7.

-EPA' 8 - Validating AGI, Taxis Paid and ,icy Status

EPM 8 is quite similar to EPM 2. Verification of dependency status, the extra
element present in EPM S, presents particular measurement problems for AID model-

ng, In those cases where Stage One analysis iden7 tified errors in dependency status, it

was often difficult _to establish what the student& correct awards -should have been

because necessary parent or student income, asset, or family data was not available.

This is particularly problematic in the very, small number of cases, where we
determined that students filing is dependents should actually have ftled as indepen-

dents. In addition; as stated above, a fairly large number of cos were 'deleted 'from

this analysis because either 1) the cases were selected for PEc validation, or 2) the

applicatiOn datafAied" to look like 198243 data, would not have entitled the student

to an award at all. Finally, it is difficult to ,differentiate cases where dependency

errors were gcabght independently of verification -efforts linked to income verifica-
tion. Cd..ses where parents AG1 is verified through tax forms may also be cases where

dependency was established using tax form eZerription listings. As a result, the AID
model Jar EPM 8 failed to find any differences between students using verified and

application dataton depengency. status:_ Group definitions in EPM 8.for students are

therefore identical to those for dependent students in EPM 2. These are listedabove

in the disclission of a EPM 21 and can be found in the figures for EPM 8 below.
Differinces in the appearance of the charts is the result of graphic artists placing the

boxes differentlY on the diagrams.
4

24 28
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Comparing the E...ight Models: Cost-Ofectiveness Issues

The ultimate purpose of estimating tile reight models previously' presented is to
1.select the model and validation scheme which would be most cost-effectiv . Cost-

effectiveness analysis is used to answer one of two related questions:-

Which alternative achieves a given or specified goal at the lowest cost; or

Given a level of resources (costs) which alternative is most effective.

Figure- 2 presents the cumulative number of cases and cUmulative error- poten-

tially removable for the eleven. most error-prone groups for*each of the eight models:

Figures 3-A and 3-B are graphic representations of this information. The tablet
assumes that the are twymillion recipients not already flagged for validation or

exempt from validation. Figure 3B is the leftmost lower portion of Figure 3A blown

up by a factor of about four. This was done in order to alloW visual separation of the
line segment.

This table and accompanying graphical representation are derived from the set
of eight "Average Net Student Error and Group Sizes for Final Groups' table prelented

in Appendix A of this report. The -percent of curnult atiye net error and cumulative

percent of cases columns from the earlier tables have been multiplied by aggregate .

net error and total cases based on two million students to developthe cumulative errors

potentially removable and clulative ritimber of: cases.

For exampl1, if EPM 4 was used to select 350,006 cases for validation, about

$33.6` million in error could potentially be removed while EPM- 2 would- potentially

yield between $31.1 and $32.3 million in error removed._

In order to assess cost effectiveness, it is necessary to know the relative cost of

4he eight approaches. All eight require a tax form from either the ,part;pts of
Ask

dependent students or the Independent student. Models 4, 5, and 6, in addition, may

a

require two (or even more) tax forms. Models 3 through 8 require adltional

25
29
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a

documentatiori for houSehold size, nootaxable income,-11qUid assets or studeikt Status:

It should also be noted that these four items are not easily documented, i.e., they
410

wobid be costly to validate.

Unfortunately, we are not now able to assign relative casts to the various

strategies. However, EPM 6, which could-uncover about $90 million in error,' is likely

t9 be the most costly. EPM 4 is' likely to be up to twice as costly as EPM, 2 Wince

EPM 4 requires documInting bith student and parent income.

Removing $25 illion in error wouldrequire apprOximately:

140 ciao elections using EPM 5, EPM 6 or. EPA1 7

selections ling EPM 3

204,00Q selections using_EPM 1

215,000 selections using EPM' 2 EPM 4 or EP A

Once the relative costs of the different. scheines becomes availple, or are,'

assumed, the figures and tables can be recalculated using level. of resources as the

horizontal axes. This will ca;wert the figure to represent cost-effectiveness tradeoffs

amongst the eight models._

In terms of validation the first question would be, "If the Department wanted to

remove $20 million of error, which scheme 'should be used?" As indicated below,

EPM 6 would only require about 78,000 validations to achieve this objective.
4,

Model Number

Nurnbeetif Validations
Required to Remove

About b-20 Million in Errtir,

142,000

134,000

118,000

166,000

90,000

78,000

106,000

136,000



r

However, we cannot say that EPM 6 is most cost-effeCtive unless we know or are

willing to assume that cost per validation is the same for all eight models, costs
will not be different. It is unlikely that eosts will be the same because the number of
items to be validated or documents to be collected varies across the EPM models. For

example, Model 4 requires tax forths from' both dependent parents and dependent,

students whereas Model 2 only requires ane tax foim per case.

In addition to- the cost variation attributable to the number of required
documents, the nature and /or complexity of the documents 'required to validate
household size, liquid assets, nontaxable income and dependency.*status will add to the
cost differences.

Therefore the number of cases required to remove $20 million of error shown

0.

above must be converted to dollars of costs for relative costs) in order to select.the
least cost method of removing thedrequired level of error

The second variant of the costeffectiv4ness question requires that the number
of required vilidations be Converted-to dollars of costs before we can answer the

we"

question. if, however, the costs were equal, we could ask how much error would be
g,removed by validating up to 150,000 students:,

MC4el Number .

I

'2
3

rs 4
5

6

7

8

3 7 /

30

Error Removable by
Validating-Up lip
i50,000 students

$ 18.8 Million
18.4

17.7

`24.2

28.5
21.Z
18.4



Again it appears that EPM 6 is the most cost-effectiVer, however, this is only

because of the equal cost assumption. In -realiti, given- the complexity of EPM 6

validation, its costs would likely be over twice that of EPM 2, EPM I, EPM 3 and

a
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GROUP AVERAGE CUMULATIVE 01040ER op, CUMULATIVE.
NUMBER NET ERROR NET. ERROR % dASES, PERCENT OF CASES

33
$15613 13.1
138 22.9

11 126 41.4
23 121 50.1
21 87 Y 65.6
37 ' 62 73.2

. 39 61 79.9
It 29

52 89.5
25 41 95.3
20 15 96.9
28 14 100.8
18 13 103.3
24 2 e 107.4

26 2 108.3
36 1 108.5
30 .- 108.4
16 -2, 107.3
34 '3 105.2
38 . -4 104.9
14. -60 100.0

42
35
62
37
75

48
49
85
71

44
116
101.

809
167

83-
56
179 4.

323
36
41'

1.7'
3.1,
5.6
7.1

10.2.

12.1
14.1
17.5

20.4
22.2
26.9
31.0
63.8
70.5
74.3
76.5'
83.8
96.9
98.3
100.0'

EPM 1:

AVERAGE Nrr, SNOUT ERROR AND GROUP SIZE

FOR FINAL GROUPS

41



EPI4 I:

IVAN --DVERAWARDS AND UNDERAWARDS
FOR FINN. UPS..

OVERAWARD
GROUP NUPtER SEAN N

13
33
11
23
21
37,.

39
29
25
20
28
18
24
26
36
30
16
34
38
14

5443 16
431 12
988 8.
455 11
470 14
495 6
233 15.

645 7
395 7
225 3

1674 1
173 10
264 25
106 k
88
34 4
89 5

124 5.
238 5
328 3

-4

5-113 4
-49' 2

0
-285 2

1
0

-117 5
0'

0
0
0

-228 2
-270
-101 2

2

-186
-218
-341
-180
-594

7

54
24
60'

42
29
78
.64
41

115
89

768
160 ,
92
51

170
313

24
32

ft, al it 1



Applicant Data

Status
Ipcosie Portion of

. Father/Student
Source of TaX4igUreS'
Number of ExeMptlens
Adjusted Grott Income.

NuMberof Trantactiens
Parent's Marital StatuS,.
Claimed by Parents ,

In 1982
Taxet Paid
Dross .income
Net Household Asset s
Age

11

Independent

23

Dependent

scant a
_..

Status
1ncope Portion of.

Father/SW.6ot
Source of Tax Figures
Number of Exemptions
Adjusted Gross Income
Number of Transactions
Parent's MMrital.Statut ,

Claimed by Patents

L. in _1902.. . , . ........_

loxes Pitid
Gross income-
Net Household Assits,

Age

Dependent

Net Froi Tax Corm

$18,001 - $25,000
:, 1 .

Married or
Divorced

:Yes.. ___

,

. ...

Independent
, 0

'Over 78%
From Tax4orm

N ......._._ ......

....

$5 000 and tinder

.. 0 and Under.

.11.31111111MillIMEMIIIIIIIIMMIMM2111111

Dependent

_

From' Tax Form

,

2 and Under

.

Over $3,000

independent

Over 78%
Not From lax For

Over 0
42,000 and Under-

.

.
.

......,................,

Independent

Over 18%
From Tax 'For*

.

.

_....._. _ . _ .
15,000 andU0der

Over $0
, .

.t.

ependent

t Frbm yx For.
.

25,000 and Under
. ,.

- MeAMied or
Divorced

No.

Mem . Grow Error $61

43 44



7'

Ape lcant De a J .
...

- Status .',

Income Portion of
Or' Father/Student-
SoUrce of Tai Figures
Number. f Exemptions
Adjusted Gross Income ,

Number"of Transactiont
Prent'S Marital' Status

Claimed by Parents
la 1942 :.

TaxeSfild::
Gross Income
Net Household Asse$s
Age. -Q4-

,

Dependent

From:Tax Fore
r

,

2 and Under ,

$,000 and 004Pr-:

.

, Independent
.

Over 18%
from Tax Fore

,

.

Over I

3,

Independent

18% and Under
.

2 and Under'
.

.

.

-Over 30

.

Dependent ....Dependent
)

t r ;,.f1
-

, .

,

Not Fro. Tax Fore Net Prow Tax Fore
,.

$10.000 and Under S25,000 and Under
'1' .': ..

Harried or': VSiOgle, Widoneih
Divorced and Other

Yes

.)

, .

.

1ndependent.

74 and Under.
I

30 and Under

..Le

'Ili= Group Error'
. .,

.

. : S'
.

$.1 $41
. -,.

S-3

Itpplicant Oa a 38 14
-- 'V-.0.

#

Status
ome Portion of

ether /Student
Source of Tax Figures
Number. of Exemptions

Adjusted Gross Income
Number of Transactions
Parent's Marital Status

Claiimuity-Parents_
in 1982

Taxes Paid
Gross Income __,

Net Household Assets

,
.

Dependent.

,

of From Tax Fare

14,001 - 118,000
1

Married or .

Divorced

.-,

Yes

.

,

Dependent.

. ,

From Tax Fore

3 or More

.

*

t

....

.

.

. .

t
.,-.

.

,

.

.

.

-

.

-, ,,

. .

Mean Group Error 5-4 - S-60 *

45



REMOVABLE ERROR BY PERCENT OF REPIPIENT
ERROR PRONE MODEL-2,

47

ea
Or RECIPIENTS



*V'

GAWP AVERAGE -,d141WATIVE
NUMBER , NET ERROR NET ERROR %

15 $161 21.6
31 160 32.
35 109 40.1

-. ',
33 94, 49.0
41 91 .56.0
27 75 66.5
11 66 :72.6 ,

45. 60- 78.1.
32 '40 82.7
40 34 85.9
26 32 ;91.9
12 29

749
28 13 99.1.
38 13 1.01.6
20 7 104.3
24 - 4 104.9
19 2 108.4
44 2 108,9

3 1 119.4.
22 -3 108.4.
42 45 104.7 .
18 46 1Q0.0 *

NUMBER CuluArivg
'PERCENT OF CASE$

.57
35`

38i
401
60
46t.
48
41
47 ,
80
43..
63

101
96

158
70

786
93

278
178

45
36

i.3
3.7

1.73
10.7
12.6
14
16.2
18.1
21.3
23.0
25.1
29.2
3:3.1!

42E3
74.1
77.9
89.2
96.4
98-.2
99.7

ATM 2;

AVERAGE 'NET .STUDENT ERROR AND GROUP SIZES

FOR .FINAL GROUPS



0214 2t

MEAN OVERAWARDS AND WIDERAILARDS
FOR FINAL GROWS

OVERAWARD UNDEMIAlio',
MEAN N MEAN H

15 . $605 15 . $ 01. 0 42
31 $550 10 4 lzt . 1 24
35 $359 13 4285 2 23-
33 3897 4 $ 0 04. ,:- 34
41 530313 4 91 5

M

22
27 $498 9 $ 0 0 51i
11 $231 13 31-$ 63 2
45 $373 7 -$101 2, 39
32 $577 3 $ 0 0 40 ,
40 $195 10 -$ 85 4 33
26 , $631 4 --$ 12' 1 75
32 $208 6 . - 4 12 -1

.
36

30 , $135 12 -$385 2 39
28 $163. 11 , 4158- 3 87
38- 68
20

$165. ZEt 4156 10
4114 4 145

24 $256 1 $ 0 0 69
19 $158., 50. -$187 31- 705
44 $183 : ,*1 $ 0 0 92
43. $123 5 4, SO 6 268
22 $ 53 7 4177 ,6 , 165
42, 82 4" 4638 3. 38$
18 $304 3 4560 1 6 27,

5o



Status
Income Portion of

Father/Student
Tax Figures -Source

Net income
Taxes Paid
Household Size
Transaction Number-
Parent's Marital Status
Net Rdusehold Assets
Claimed as Exemption '82
Itemized Deductions

Number in College
Exemptions

Mean Error

Jet From Return
325;000 and tinder'
131000 and Under.

Over,' ,

iivorted or Married

-109 91

32 , I.

Si s

Inc Portion of
F.oher/Student

Tax'Figeres Sour&
Net Income
Taxes Patti

Household Size
TranSaction Nu fiber

Parent's Marital-Status
NellHoOsehold Assets

-tliihied as Exemption '8
Itemized Deductions
Age
Number in College
Exemptions

Dependent

4

$25,000 andUnder'
Over $3,000

.

-

.

,

_

Independent

78% and tinder

.

__

-

Over 30

-Over 2

Independent
-

Over 78%
Not Fro' Return
$2,500 And Under

1

Over 22

. .ant,.

.

Dependent

42% and Under
Not Fro* Return

-$25.000 and Under
$3,000 and- Under

-;

1 ,

olvorced or Married
- --.. ___

. Yes.

,

,

Independent

Over 76%
From Tax. Return

$2,601 '..- $5,000',

....._...' Ater ID
._.

Ade**

aver 78%
Net from -Return

i

Over 1

.

. ____

Mean Error 50 40 34 32 29

EPS 2

52



Status

Income Portion of
father/Student

Tax Figures Source
Net Income

Taxes 'Paid
Household, Size

Transactidn Kober
Parent's Marital Stato
Net Household-A5sets
Claimed as Exeiption '82
Itemized Deductions
Age
tiumberin College.
ExemptiOns

Dependent

44 4 k2 42 la
.

Status
Income Portion of

Father/Student .

Tax Figures Source
Net Ificome

Taxes Paid"
Household Size
'Transaction Number

Yurent's_Marital. Status

Net Household Assets
Claimed as Exemption '82
Itemized Deductions

,- 'umber in College,
.

Exemptions

independent'

78% and Under

Over 30

2 and Under

,' Independent

78% and Under

$10,000 and Under
,,, ,

. .

-

,

311,ond Under'l

,

Dependent.

.

Not From Return
$25,000 end Under
$3,000 and Under

.

__Single,.W domed,.

Separated, etc.

.

Independent

and

S10,000

-30,aidlinder

Deiendent

From Tox Form
5 000 and Under

$3.000 and Under

01er 2

t 'Mean Erro0

53

EPN 2

54



EMOVABLE ERROR BY .CENT '...OF RECIPIENTS
ERROR PRONE .PKIVE4a3

Ylm

..
N

55



GROUP s.A.VERAGE- CUMLATIVE NEMER OF
NUMBER NET ERROR NET ERROR % CASES

15 S218 10.5 35
21 191, 22.1 51
25 119 31.8 60
31 113 39.9 63
.41 .110 44.9 39
45 94 50.0

,...

,,,46.
'39 90 56.9 67
13 . 78 62.1.
35 .55 65.5 44
33 53' 70.6 66
43 42 74.8 90
19 36 84.5 199
38 33 91.8 194
24 31 95.3 86
29 109.3 627
40 8 110.4 49
32 1 110.7 398
42 -5.. 110.2 96
37 . -8 109.8 40
44. -9 109.4 38
28 -35 107.2 55
16 -51 104.8 41
36 -90 100.0 *9

CUMULATIVE`'
PERCENT OF CASES

1.4
3.5
5.9.
8.5

10.0
11.9
14.6
16.5
18.3

4 20.9
`24.6
32.6
40.5

,44.0
69.4

91.4
93.0
94.5
96;8
98.4

100.0

EPN 3:

AVERAGE NET STUDENT ERROR AND GROUP SIZES

FOR FINAL GROUPS

57



GROUP- RIMER

15
21
25'
31
41
45.

35
13
35 \
33 ,ir

43
19

38'
24
29'
40
32
42
.37
44
28
16.

36

EPN 3:

MEM OVERAWARDS AND UND
FOR FINAL. GROUPS

OVERAWARD
PEAR' N

$422 18' 5 -12 '1 16

'%-s, 561 20 213 6 25
1024- 7 0

a
53

316 22 -58 '' 3 38
.317 13

.

0 26
296 17 -160 5 24
210 29 483 1 37
663 6 -189 2 38
309 8 0
510 7 93 1 IR
203, 25 -119. 0 55
502 15. --157 3 181
20§ 48
537

-199 15 130
5 . 0 81

2142- 76 -152 25 526
239 '6 -199 2 41
160 17 -253 10 371
100 22 -338 8 66
13 1 -170 2 3

74 2 -72 6 '30

123 5 ..4,42 11 * 39
198 4 -615- 5 32
226 2 801 f 5 32.

.0 11\11



S.

tof cant Data 21 IIIIIIIIB2M111N111!IWIIINIIIIIIIIIIIaAIMMI 4S
tatus.

ather/Student Income
Portion

Lived with'ParentS'182
Tax Figures Source
Taxes Paid
Age

Adjusted .Gross Income-
Tiansaction Number
Net Income

Number- in College
Number of Exemption
Student Asset t

Net-Household' Assets

Parent's Marital Status
_Household Size

SnOported,by pareOti 482
Studegt/Spoute Income

independent

OVer 70"
:

4From Tax Fors

Over'$4,000,

.,

' Dependent

t.

*
NO

Ipot FrosiTai Rine

'

.,

.

r.

Independent

Over 78%

Not From Tax Fors

14;1300 and Under
- I ,

.

,

.

,...

:Dependent
,

Yes

-

Over 11.000'

SO

Divorced.

Dependent

.. Yes,

$1,000 and Undel-

-2 and Under

Over

,

.

Over $0
.

Dependent.

No
From Tax Form
, Over $500

Mean Group Error 1218.
,

$191 $119

,

$123 .$110' $94

'App cant Data . 1 5 . 3

. Status
Father/Student Income

Portion
Lived withlarents "82
Tax Figures-Source
Taxes Paid ..

Age
Adjusted Gross income
Transaction Number
Net Income

.Numberin College
_Nobersif Exemptions-
Student Assets

Net Household Assets
Parent's Marital Statut

Household Size
Supported by Parent* (82
.student/Spouse Income

Dependent :

Yes

Over 11,000

_

$0

Not Divorced

Ma

Independent

Over 78%

From Tax Fors

Over 35'

.

.

*

Independent

Over 78t

Fred; Tag Fors
.

35-and Under
Over 18,000

Over 15,000
A

Independent.

78% and Under

Over 35

.

.

Dependent

' Yes.

Over $1,C00

-Over 4--
04er $0

.

Independent

Over 78%

.Froi Tax Faro

35 and Under.
.

.

$5,000 ar.. Under
e

.

..

,
.

.
..

Mean Group Error 90 56
1111131111111111011111 36

59



Mont Data 38 2 2
,Status
Father/Student Income

Portion
tiied with Parents '82
Tax Figures Source
Taxes Paid
Age
Adjusted Gross Income
Transaction Number
Net Income ,

Number in College
Number of Exemptions

Student Assets
_Net..Household Assets .

Parent's Marital Statos
Household Size

Supported by Parents '82'
Student/Spouse Income

Dependent
.

Yes

Over $1,000

.

$0

Not Divorced

Yes'

Independent

Over 78%

I Not From Tax Form'

1,

$4,000 and Under

I

er 0

I
,

Dependent

Yes

31 ,000 and Under

.

2 and Under

2. and Under

$35,000 and Under

.

Dependent

Yes

$1,000 and Under

2 and tinderi

Over 2

.

Independent

78% and Under

35 and Under

.

.

Oependent

Yes

Oyer $1,000

4 and Under
Over $0 '

ilcan Group Error
, $33 $19 $111: $4

ppikant t a a

Status

Father/Student income
Portion

Lived with'Parents '82
Tax Figures Source
Taxes Paid
Age
Adjusted Gross Income
Transaction NuMber
Net Income
Number in College
Iturdth0r of.Exempttons

Student Assets
Net Household Assets
Parent's Marital Status
Household Size
Supported by Parents, 82

StudentfSpouse Income

Dependent kependent
.t

independent

Over 78%

from Tex` Fors

35 and Under
$8,000 and Under

Over $5,000

No
from Tax form
$500 and Under

Yes Yes

$1,000 and Under $1,000 and Under

2 and Under-

2 and Under

Over 2

Keen Group Error

Over $35,00Q

S-9 S-61 5-90 .

UN 3

62



PRONE 4

I

V
A
0
L

E
R
R
0 /
R,'

ERROR ASSOCIATED WITH

ADXiSTED GROSS INCOME
U.S. TA 41c AID
STUDENT INCOME

49

OF RECIPIENTS

SO 109

4



GROUP.

NUMBER

17
21
45
31
27
37
39
49
43
51
30
26
44
14
47
3.8
22'

24
50
40'
34
10
48
46
32

AVERAGE,

NET ERROR

133
r 98.

94
75 -
eite
66
65
52
50
4o

CUMULATIVE NUMER OF CUMULATIVE
NET ERROR 2: CASES PERCENT V CASES

2.3
4,4
6.8
8.3

10.8
13.4
15.3

. 16.7
19.6
1.5

23.2
26.5
27.9
29.6
355

'42).9

44.

18.4 57
30.4 .51
40.3 60
47.4 38
56.4 60
64.6 65
69.6 46
73.8_ 35
80.0 71
85.3 48
88.7, 43
93.B 80
95.5 35
98.1 43

103.6 146
109.3 180
111.5 158
112.2 79
112.7 70
113.1 93
113.1 205
'110.4 323
107.4 317
106.9 49
105.4 46
100.0 32

EPM 4

'49.3
52.5
55.3
59.1
67.4
80.4
93.3.

95.3
97.0

1OCk.-0

A V E R A G E N s w a i n ERROR AND WI? S ZES

FOR fiFINAL stews



41 ESN 4:

KAN IMAMS AND UNDERAWARDS

0YE AWARD
teitti- N.

1 5505 15
21 467 17
45 243 26
31 897 4
27 498 9
37 296 15
39 .277 13.
49 .465 5
43 409 10-
51 373 7
30 577
26 - ,631
44 138 11
14 208. 6
4/ 129 29
38 .204 23
22 174 9
42 174 4
24 256 ,1
50 .183 1
iso 59 5.
34 105 9
.10 85 12
48 305
46 111 7
32 167 4

196 5 9
-.88 5 'S)

0 34
0 51
0 SO

-91 5 28
.99 2 2$
203 1 60

-101 . 2 39
0 40

-12 1 75
-244 2 22
-42 1 36
-68 5 112 ,

-192 7 150
414' 4

% 145
-144 2. 732

0 69

-119 2
92

.198
-289 .8 306
441 11 294
487 S 42'__-428. 4 33
-321 12 57



tcant Data

Status

Father's/Student's
Portion'

Hied with Parents '82
Tax Figures SOUrce
Parents' Marital Status
Exemptions
Household Size
Net-Income
Taxes Paid
Net HuUsehnid AsseWy
Age.

Aomellalue
Adjusted Gross Income
Home pot

17

Independent

Over 78%

p: From Return

21-

1

Over $2,500

Deo e t

No
Not from. R urn

45 31 2 37

Dependent Independent Independent 'Dependent

Over 78$ 'Over.70%
Yes

.0! .- Yes
: Not FromNeturn Not "From Return

1 From Tax Fora- FrOm Tax Form
Married,ar Divorced Married or Divorced

5,ind Under

er $18,000

1

$2,500 and Under $2,501 r $5,000

$0- and tinder,
22 or Older

Over $1,500

Over 21

Mean Net irror Si" $133 198 $94 $75

Applicant Data 39 49 \.43 51 30 26

Status
Father's/Student's

Portion
Lived with Pirents '82
Tax Figures Source
Parents' Marital Status
Exemptions
Household Size
Net Income
Taxes Paid
Net Household Assets
Age
Woe-Value ,

Adjusted Gross Income
Home Debt

Dependent

Yes

Not From Return
Married or Divorced

.

Over -gait

$18,000 midi Under

PePendent

No
From Tax Fa

.

.

Over $20,000

4

Dependent

i Yes .

From lax Fora
Married or Divorcd

$17,500 and Under
$1,500 and_Under

Over $12,000
$5,000 and tinder

Independent

78 and &der
.

.

.

Over 2

Over 30

Independent

Over 78%

From Return

1

$2,500 and Linde
.

-

Over 22

,

Independent

(At 70%

From Tax Form

.

$4501 2'46000

'Over $0

Mean Net rrar $65 $52 $40 $32

,

'EMI 4

68



..licant Data , 44-
_

14
__ _. _ _ ._ _

47
_, _ _

. . .

42

Status Dependent Independent Depeodeit. Dependent Independent Dependent
Father's/Student's
Portion Over 78% Over 78%

Lived with Parents '82 Yes \ . Yes Yes . Yes
Tax Figures Source Not From Retikn Not From Return -From Tax Fain Not From Retu n From Tax Form From Tax Form
Parents' Marital StatuS Married or Married or Married-or Married or

Exemptions . ,

Househo3d Size

Divorced-
Over 5 -4

Over 1

Divorced . ,DivorCed.

.

Divorced ,

.

Taxes Paid Over $10 1 i anihynder
Net Income Over $5,000 $1 11 anlpider
Net Household Assets Oyer $5,000

.

Age 21 and Under
Home Value . /

.

.$30,000 and Under
-Adjusted Gross Income

limo Debt
Over $18.000

_ ,$18,000 and Oster Over $12,000
Over $5,000

Mean Net Error - $21 $2O $23 $19 $7 SS.

A Mint Data 2 4
,-

.

. ,
'10

Status,

Father's/Student's
Portion

-rived with Parents 821
Tax.F 0 es Source
Par- Marital Status

ons .

lA, ehold S4Ze

jarees'Paiii
Net .income '1

Net flOWIP14 Assets
Age '

Home Value
Adjusted Gross Income
Home Debt r

_

'Independent
'''

Over 78%

From Tax FOrm

$2,500 and Under
...,

.

, ..

-

Independdnt

.78% and Under
*

.

.

,

2 and Under
.

.

Over 30

.

.

Dependent

YeS
From TO Form

Married or Divorced'

.

$1,500 and Under
$17,500 and-Under
, --_ ,- --. -

.

$12,000 and Under

-Independent

78% 'and Under

i

30 and Under

-

Dependent Dependent'

.

YiS -- NO
. From Tax Fonx..

Single, Widowed
. and Other

,

$20,000 and Under

MeanAkt Error . . S2 . 4-6

4

69
70



L. l is t Data 46 32

Status Dependent Dependent
Father's /Student's

Portion
Lived with Parents '82 Yes Yes
Tax Figures Source From Tax Fora From Tax Fora
Parents' Marital Status Married or Married or

. Divorod Divorced
Exemptions
Household Size,
Het income $17,500Over $17 *
Taxes Paid Over $1,100 $1,500 and tinder
Net Household Aisets $5,000 and Under
Age 21 and tinder

-Home Value
Adjusted Gross Income ,

Home Debt
, .

Near« Net EITor S-2I S-44



REMOVABLE ROR BY PERCENT or RECIPIENTS
ERROR PRONE MDEL15

72



GROUP
NUMBER,

AVERAGE
NET ERROR

CUMULATIVE
NET ERROR %

'NUMBER OF
CASES

, CUMULATIVE
PERCENT OF CASES.

29 1219 7.9 4Q- 1.6
41 208 16.2 37 -3.1

25 171 21:5 35 4.5
43 150 -28.6 55 6.8
49 142 . 34.8 51 8.8'

23 123 44.9 78 12.0'
31 118 51.9 68 '14.7'

47' 116 = 57.0 41 16.4
51 109 63.6 '68 ..- 19.2
35- -67.6 58 21.5
28 77 70.3 40 23.1
40 -58 72.6 36 24.6
48 49 74.1 35 26.0
45 48 77.4. 78 -29.2'

22 48 82.1 94 33.0
33 45 89.2 141 38.7
46 42 '91:4 50 40.7
36 26 93.8 103 44.9

.50 24 94.7 .41 46.5
30 .19 99.2 -267. w57.4
14 14 100.9

I , 139 63.0
38 10 101.3 .'--- 37 64;5
26 t 10 103.2

.

-176 71.6

32 1'0 - 103.0 323. '84.7

44 -2 102.8 145 90.6
26 -13 100.0 233 100.0

EPS S; -

AVERAGE. NET. STUDENT ERROR ARP GROOP SIZES

FOR FIRM GROUPS



OVERAWARDS AND UN
FOR, FINAL GROUPS

oviRmARD
MEAN N

29
41

.25
43
49
23
31
47

35-
28
40
48
45
22
33
46
36
50
30
14
38
20
32
44
26

UNDERAWARD

OEAN

$617..16 5 -202
518 15 - 99
476 13 -222
248 34 41
522 15 152
560 17
423 ,' 20 , 482
687 7
294' _ 27

100262 21 07
232 19 -152
277 9 . , -131

. 174 12 -191
178 25 -135
570 8 _...-.

410' -16 433 .

423 5
175. 26 183
173 15 -169
253 28 498
170 33. -281
230 6 4;. 004

193 13 , L-238
486 .

I39°
12

169 .38 -326
116 20 483

r

NO ENNON

6 18'
1 21

.,1 21
"3 18
3' 33
0 61
1 47
0 34
6 35
5 32
8 :13
3 24
2 21
6 47

.0 .86
3 122
0 45

.10 67
10 16
10 229
13 93

1 30

1
153

111 299
20 87
29 184

75

S
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48 45 Z2 3 46 36

Status ,' ,

.Adjusted,tross Income
Income ,Portion, of

Father/Student
LiViedith Parents 1982

,
Source of Tax\Figures

Number of ExeMptions
Gross IncoMe :\-.

Net Householci. AssetS
Net Inco* \

Household'SiZe
Age ..

Cash and Savings
Parent's Marital Status
Home !Out

Q4'" -`r

.

Dependent
M0,001 - $16,000

.

Yes
From Tax Form.
6 and Under

$x10,001 - $17,500

Married
Over $20,000

Dependent
Over416,000

54% and Wier
'Yes' '

From Tax Form
6 and. Under.

Chief. $17,500

.

0ver'$0

independent
P3.000 and Under

Over 78% , .

'Not From Tax Form

$2,500 and er

.

Independent

78% and Under'

OVer 30
_ _

Independent
$8,000 and Under

.

Over 78%..,

.

From TAX Form

AO and Under '

$5,000 addPadir

- 24 and Under_

.

Dependent
Al A01 - $16,000

Yes
, From Tax I.O. M., :.

6 and Undo'. 'v

$10,001 - $17:500 -

H.\\

\I'

\ \
. ,

\

Not Hartle \'!

7.

Mean GrouO Error 40' 48 . 48, 45 42
,

!26

SO 30 14 38 '3i 32

Status
.Adjusted Gross , .

Incomellortion f

Father/Student
Lived with Parents 1982
Source of Tax Figures
Nepler of Exemptions
Gross Income\
Net Household'Asets
Net Income \
Household Size ...

Age

Cash and SaviagS
Parent's Marital Status
Home ValOe

Dependent
$10,001 - $20,000

.

L.
Yes

,

Not From Tax Form
'6 and Under

.

Over $15,000

-

--

,A10,000
Dependent

and Under

--

$20,000 and Under
,

Over 3

.

. Dependent
Over $10,000

Yes

Over 6

.

4

.

Independent
$8,000 and Under

.. .

Over 78%

From Tax Form
,

.

$0 and Under
Oy 05,000

-

...,

ndependen
-$0 -1'1 and aer

r - 7: '

From 'ex Form

,

,

Over SO

.

Independent

.

7al and Under

.

..

30 and Under
- _ __ __,

Mean Grout) Error 24 19 140 10 ti

78

DM 5



29 41 , 25 43 49 23

Status
Adjusted Grets income
Wane Portion of '".

Father/Student
lived with Parents 1982
SoUrce of Tax FigUres
NuMber of t iteMptions

Gross Income , -.

Nit Household Assets'''

Net Income
Household Size
Age .

Cash and Savings
Parent's Marital Status

. Home Value

Dependent
Over $10,000

OVer 66%

00 :

_

.

_

independent
Over 440000

04er 78%

2'and Under

.

Dependent
Over 416,000

.

Yes.

From Tax for
i'and'Undeer

$10,001 --$17,500

,

\ ..

-nAlepenoient
Over 420,000i

,

' Yes .

Net From Tax Form
6 and Under

.

Depenilent

$10,001 -, $16,000

Yes

From 'tax.. Fora

:6 and .Under

$10,001 - $17,500

r

,

liar

441000 Under

Independent

$8,000 and Under

Over 78%

Not From TaX Form

Over 4211.500

_

Mean Arai* Error 171. 150 142' 123

31 47 61 . 35

Status
Adjusted Gross income
Income Portion of

fattier/Student
lived-with Parents 198
Soure,of Tax Figures.
Number of. xemOtiont
Gress ,income

Net Household. Assets
Net' Income
Household Size
Age
Cash -and Savings
Parent' Marital Stahls-

Home Value -
I

I

Dependent
410,000-and Under

1\

Over 420,000
,

, \

Over 3

_____

'Independent
48,000 and Under

OVer 78%

From Tax Form
, .

.

$0 and Under
$5,000 'and Under

-..

Over 24

Dependent
410A01 $20,000

\Yes.

Not Frdm Tak Form
,. 6 and UnderN

_

$15,000 and Under

,

Depindent
Over 410,000

_
.

Yes

From Tax Form
6 and Under

.

-Over 417,500

.

.

DePendent

/er-410,000

66% and. Under
N6

.

Independent

Over $8L000

Over 766

, .

OVer 2
44.

.

Mean &Gap Error 116 116 1 1 _ 77

EPil 5

81 4

40,



°

44

Status
AdjustetGross Income
Income e rtion of

fatheri,Student

Lived with Parents 198k
Source of.Tax Fignrei
Number of :Exemptions
Pros% income '.

Net Household Assets
Net Income
Aimisohold S*
Age .

Cash and Savings
Parent's Marital Status

...NoWe.Value. '.t

.. ...

Dependent
Over $10,000

,:

'Over. 54%

--US'
'From Tax Form

6 and Under'
Over $17,500

Over $0

*Pendent
$10,000 and'Under

.

--

.

.3.4nd Under'

.

Mean Group Error
.

-13

EPI4 5



:4

0
F

0
V

A
of

R
0

REMOVABLE ERROR BY PERCENT OF RECIPIENTS
ERROR PRONE MODELiii6

12

fr

1

ERROR Assocuvren wmi

AD3USTED GROSS INCOME
U.S. TAXES PAID
HOUSEHOLD Sire
NONTAXAPLE INCOME
UQLJID ASSETS
STUDENT/SPOUSE INCOME

10 22 30 40f.

83 X OF RECIPIENTS
84



GROUP
NUMBER

39
25
43
47

. 31
21
33
45
37
46
51.
42
38
26.
35
49
40
36
32
20
50
34

28
14
48

AVERAGE
, NET ERROR'

e

$236
218
208
168
128
127
126
85
82
74
66

58
55.
49
45
39

20
19
14
1I
0
7

-13
-16

CUMULATIVE
e NET ERR

NUMBER OF
CASES

CUMULATIVE
PERCEtIT OF CASES

41 1.7
17.17 56 3.9
25.5 37 5.4
31.5 39 7.0
39.1 71 9.9
48.8 78 13.0
55.8 68 15.8
59.4 52.
66.7 91 21.6
71.6 84 25.0
75.9. 79 28.2
78.1 36

.44,

29.6
80.0 42: 31.3
84.5 94 35.2
91.1 .141 40.9
94.9 120 45.7
96.4 50 47.8
97.1. 37 49.3

101.4 267 60.1
103.9 176 67.2
104.8 102 71:3
104.7 323 4. 84.4
104.4 47 86.3
101.9 233 95.7
101.1 69 98.5
100.0 36 100.0

EPN 6;

0

Y.

AVERAGE NET STUDENT ERROR AND- GROUP SIZES ,

FOR FINAL GROUPS

65

6



EP* 6:

WAN OVERAWDS.ANO UNDERAWARDS
FOR FINAL. GR1RPS

OVERAWARD

GRCRIP NURSER KAN N

ONOERAMARO NO ERROR
MEAN N m

39 $572 17
25 451 30 -151
43 518 15 -99
47 310 23 -198
31 286 33 -162
27 581 17 -96
33 410 - 22 482
45 236 21 430
37 575 13
46 256 32:. .1 ..63
51 238 26 -269
42 277 9 431
38 184 15 -153
26 .581. 8
35 410 10 --83
49 182 40 -222
40 182 19 -247
36 216 8 -1004
32 253 28 498
20 400 17 -.70
50 177 18 -223
34 194 13 -238
16 327 6 483
18 120 20 -183
14' 234 11 -329
48 148 7 -373

0
7
1

24
19
21

3 13
4 34

' 1 60
1. 45
4 . 27

'78
2Ole 40
4 . 49
3 24
3 24

. 0 86.
3 , 122

'12 68
6 25
1 28

10. '229
147

9
.

75
11 299

'12 2Y
27 184,11

6 g.

f
8 6'

9



. , 3g 25 43 47 31.' 27 .

,
.

.

Status
Adjusted Gross Incdhe-
Income Portion of

Father /Student

Tax Figures Source
Investment Value
Taxes Paid
Home Value
Net Household Assets-1
Net Lilco*
Household Size
Supported by ParentS '82,

Age t-
Exemptions
Number 16 College

Dependent

',Over $10,000

Over 0% ..

From Tax Form
$o

Over SO
..Over $10,004

WAD and Under

,

Dependent
Over $10,000

Ove; 84%
Not From Return

-Independent
Over $8,000

Over 78%
.

.

2 and.Under

Dependent
Over $10,000

84% and Under
Not FrOM -Return

Over 21
-'5- and tinder

,

Dependent
OverS10,000

,

-.N. ..

From Tax Forit
$0 .

Over $0
Over $10,000

.

Over MAO
t

No

Indepeodint

$8,000 and Oder
.

Over 78%
Not From Return

Over $2,500

Mesh Error 236 218 208 168 128
,

127

33 45 37 46 51 4-i
Status
Adjusted Gross Income
Income Portion of

-Father/Student
Tax Figures Source m,
Investment Value w'

Taxes Paid
Home Value
Net Household Assets
Net Income
household Size
Supported by Parents '82
Age
Exemptions
Number in College

De. -ndent
$10.1 1 i and Undef .

10,

Over-$20,000

Over 3

* Dependent
Over $10,000

48% and Under
From Tax Form

$0
04er'SO

.

Over $10,000

Over $15,000

Yet

Independent
$8,000 and Under

. Over 78%
From Tax Form

. $0 and Under,

$5,000 and Under

Dependent
Over $10,000

.

84% and
Not From Return

I,

,

21 and Under
5 and Under
.

Dependent
Over $10,000

"*4

From Tax Form-
SO

Over $0
$10,000 and Under

.
.

Over 1

Independent
Over $8,000

Over 78%

/
-

.

Over 2

_._

Moo* Error 126 05
.

az
.

74 66 .

EPP, 6

87



38 26 35 49 40 36

'Income

'Hoge

;Supported

Status .

Adjusted' tross Income
Portion of

rather/Student
Tax Figures Stiutte
Investment Value
:Taxes Paid

Value
Net Household Assets.
Net Income
Household Size

by Parents '8
Age
Exec,,, bons .

.

Number, in College

. Dependent
Over $10;000

. 0%
Froa,Tax Form

$0-

Over $0
Over $10,000,

,

3,000 and Ender
,

1

Independent

$8,000'and Under

-Over 70.
Not From Return

.

$2,500 and Under

Independent

78% and Under

.

.

.

.,--''

Over .30

.

Dependent
Over $10,000

Over 66%
From Tax Form

$0 ,

Over $0 .

Over $10,000

,Over 15,000

Yes

-

Dependent
Over $10,000

84 and Under
Not froM Return

Over

Independent
$8,000 and Under

Over 78%
from Tax Form

i

.

$V and Under
Over $5,000'

.

iiiaan Error 55 .49 k .45 39 37
.

20
.._.-.4..--..

32 20

,..-

50 34 .

1-.

i 36 28

Status
Adjusted Gross Income
Income Portion of

FatheriStodent
TaX Figures Source
InVestment Valiie,
Taxes Paid.
Home'Value ,

Net Household Assets
Net Income ..

Household Size
Supported by Parents '82
Age -.: .-

Exetptions
Number in College

i .ndent
$10011 and Under

1.4

.

$20,000 and Under

ever 3e7 .*

,

.4.

Independe t
$8.000 and

Over 78%
From Tax Form

Over,al

Dependent
.0ver $10,000

From Tax Form
$0

Over $0
$10,000and Under

.

Independent

78% and Under

.

r

.

30 and Unqr
U.

.411/.
.

Dependent
Over $10,

Froi Tax Form
$0
$0

_

-

t.

De ndent
$10 ii and Under

.

.

3 and Unger
-

Kean Error ''- 19 14 '11 0 -11

89

EP14 6

I



14 ,

Status
Adjusted DrosS *We
Income Portionof

-rather/Studerst

: Tax f'000 Source
investment Value
Taxes NW
Home Value
Net Househo!d'Assets

Net Intolg'
1160selloldSlie
Supported by Parents

qptiow ..f104er:in
Calle

-

Di

7,..P.71

.OepeOdent
Over $10,000

from Tax form,
Over $0.

. .

. Dependent
Over $10,000

49% - 60%. .'

from lux Form
$0

:Over14
. Over $10,000

Over $15,000

Yes

.

. . _

Mean Error
. ....

-16 .

-

436

I

91

EPM 6



REMOVABLE

128

I ee
o

BE

a 0 6
V
A
8
L

20
R

R BY PERCENT-. OF RECIPIENTS,
ERROR: PR014E. 110PELAN7

ERROR ASSOCIATED WITH

_AD3USTED GROSS INCOME
U.S. TAXES PAID
HOUSEHOLD SIZE
NONTAXABLE INCOME

a

92.

18 38 4. se
OF RECIPIENTS

80 88 1 88

93

s.



GROUP AVERAGE CUMULATIVE
NUMBER NET ERROR- NET ERROR

47 %
$238 A, 9.327 t

, 208 18.2
45 * c. -170 27.0 _
21 123 37:9
51 116: , 43.1
31 104 48.8
49 91 53.9 ..

44 _ 88. 62.7 ,
43 , 68 . 69.0
46 58 71.5
26 :53 74.3
23 49 76.8
_20 --- 48 81.9
35 45 89.6
SO -42 9149.

36 34 93.539

31 95.6
42 27 1432.3
48 15 104.6
40 10 105.0
24 9 106.2
32 8 106.9

.34 0 106.g`s,,

28 -15 ,

14. 48' .

103.4
102.5 ,

38 ? -29 .100.0

1'

NUMBER OF CUMULATIVE
CASES PERCENT OF CASES

40 1.6
37 3.1
54 5.3
78 8.5
41 10.1.
54 12.3
61 14.8
106 19:1
99 23.1
36 24.5
54 26.7
43 28.5
94 32.3 '

141. 38.0
50 40.0
49

,

42.0.
58 r 44.4

272 55.4
-153 -61.6
37 63.1
144 68.9
86 72.4
323 85.5
231 94.8
53 97.0
75 100.0

EPI4 7:

AVERAGE NET STWENT ERROR AND GROUP SIZES

FOR FINAL GROUPS

4

44'

4



EPM 7:

MEAN OVERAWARDS ARO UNDERAWAROS
INAL GROUPS

GROUP NUMBER

47
45
21
51
31
.49
44.
43
46
26
23
20
35
50'
36
39
42 t
A

1

4
8

_14
38

..,

OVERAWARD

277 9
353 15
587 4
570 8
410 16
423 5
129 ;.5
907 2
164 69
157 34 .
23C 6 1004:
201 15
211. ' 6
193 13
157 19'
316 12
278 6

MEAN N

$549 18
518 15
346 28
560. IT
687 7
220 27
323 22'

.249 40.
323 .25

-

ARIDERAWARD N0 ERROR
'MEAN

$-125 2
_99 1
-108 5

O
0

-233 1:
-215 7
408 7 .

-209 6
-131' 3
-,207 12
-170 . 2

0
-83 3 122

0 45
-109 2. '32

21,
21
61
34
26'
32
59
68
24
27
37
BS

0 56
-192 22 181
182;\ IS 103 ,

1 30
f -136 12 117

-266 2 78
-238 p11 299
492 33 .«. 179
-502 10 31
-439 9 60

95

St



1

,AA

27 1 -- 47 21 .5 v 31

..- ,

StItus ,

thcome Portion/BM:
lather/St

4Rousehdld Siz
gAdj4Sted'Groseincome
Livid with Page 1982
Tax Ftgures Estinilled-.
Transaction Number' -,.

...

Net Houteholq AsSets 4
.

Net income -

Taxes Paid
Exemptions ; (

r Age 1- :

Student/Spouse Assets /
h

.Parent's Maritil Status
._ .

Dependent
. ,

.

Over 3

. No

.

.

..?
'

4' and Under...,

alit
,

.

'.

..

-

.4'

.

Independent

Over 78%
.. .

Over $a:boo

.

.

-2' and Under

.

.

.

Dependent

4 to 6
Aver' $0.

Yes
Not From Riturn

2 and tinder,

,

.

.

.

;

Over $0

pdependent

.- Over 78% -

$8,000 and Under
,

Not from Return

.1 f

Over $2,500'

! A

a st

Independent-

-:.Over,78%.

$8,000 -and Under

Frog Tax-eorm

$0 and Under..
$5,000 and Under

. . .

!qlvee 24--

. .

,

-

. .

. Dependent

.

Over 3
.

.. Yes
.

From Tax Farm.
2or Under.

,

1

:Elver $0
3 and Under.

,,,

,

,
....

Mean Error
,''

.

238 208 . 170 123 . 116
.

- 104
.

. i 49
.

.44' . 43
x.

46 26
,

23
I

St4li , '

Inc Portion of .

FatherfStudent
Household Sizi
Adjusted 6rosl iniome
Lived wit Parents 1982
Tax Figures Estimated
Pransaction r,

Net Household As t .
Net Income
TaxespPaid
Exemptions
Age 1

Student/Spouse Assets
Parent's Marital Status

1

.
Dependent

,..Ymmilnder

AO

.
,

,

Over $500
I

Married ._.

')
'Dependent

.

4 - 6
g Over SO
A...... yes

Not From Return
. 2 or Under:

/

.,

a -
Dependent

%

Avery 84%

. Over 3

Yes
From Form
2 or (leder%

i

Over 10'
Over 3

.
,

_

#
.4

-

r

independent
,

Over 78%

Over $8,000

.
.

- Dependent

I

Over:3
.

No i

.

.

', Over 4

.

le ',

i _
Ne

Independent

Over 70%
. 'Oierl

$8,000 and Under

From Tpx Form
1

,

. Over 10

.

..

.

,

Mean Err or 91
. _

53
.

I" 49

a Efty7

.97 .



-

----.- . ,
------X 39 4?

Status
Income Portion of

,: Father /Student
Household Size k ,

Adjusted Gross Income
iLitlid'with Parents 1982
Tax Figures Estimated '

TransactionNumber 4

Net Hilusellold Assets

Net Income
Taxes Paid
Exemptiops
Aye -
Student/Spouse Assets
Parent's Marital'Status

Independent
.

,

,Over 78%
, .

-

$8.000 and Ver.
.

Not,From Return

$2,50g- and Under

Independent

78% and tinier

4 -

Over 30

'4

Independent

Over 74.

$8.000 and Under

From Tax Forty

' tO and tinder

$5,000 and Under,.,

es,

24 and Under

-4 Dependent -.

.

Over 6
Over $0
Yes

Not From Return

2 and Under 1"

Ai

- .
,

Independent.

.
Over 70%

I

$p000.and'Under -

3,

From,Tax form
'

Over SO

$0

Dependent

84% and Under
Over 3'

-
Yes

From Tax-Form
2 and Vnder

Over $0
Aver 3

,

.

-,i,

14emn,96ror 48 45, ,- 42
.

34
0

27

0

4a . 24 32 ...
4

34 28

'Status ,

Ancom Portion of " .

Father/Student
Household Site
Adjusted Gross Into&

Tax
with.Parents" MB .

Tax figtired Estimated
Transaction Number
Net Household Assets

_Net Income:. .. ..

Taxes Paid ..* *

Exemptiolis

Age .
.

Student/Spouse hssets6.7
Parent's Marital natal,

r Depend6nt

.

.
3 or Under

,
.

i

_
.

Over $500"

'

All Sett Married

, Independent

Over 78%

$8,1)00 'and Un4er'.

'From Tax Form

SO and Under
. over 4,00Q.

# 7

.

.

,

.

4

.

.

"Dependedt

'

Over.3

'Yes
From Tax Form
2 440 tinder

.

.
..-.

, : Dependent.

.

Over 3-
$0 and Under ,

Yes
' Not From Return

2 and Under

.
-

.
.

.

Independent

/8% and Under "

.s.

.

P
_.,

,

30 and Under;

1
.

,
.

Dependent

. i

3 and Under

i'

$500 and dnder.
.,.,

IL ,

.
.

fi

_

Mean qror . 15 -. 10
.

.

*
.

,- 5r ..

5. 4

AM 7

,s

4

#99



.
X 4 14 ., 38'

$taf4
. Income tdrtion of

FatherAtudenr
' 8outehoidSize, ,

Adjusted Gross Inconie!.
Lived voith.Parents 190
Taxl'igures4ttimated.:-
jrantaction r

-Allet Househo d Astets
Net Income
TWS POO::
4011.000*,. '''''
'Age, .. : .

StudentiSpoUte Aiitt
Parnt't Marital Status

. Dependent-

.

Hr

Over. 3

- Yes

Over :

"f

. .

' independent,.

Over 781;
-.4

.. $8,000 and Under

.

From Tax Form

Over SO, .

A,.

Over $0
AI

,
.-

.

.

'lam Error', . -29

0

a.



0

44,

REMOVABLE
S

-1 0
0
F

- ERROR kliSOCIATED 'WITH
IP

Eb GROSS INCOME,
ALS. AXES PAID,

PENDENCY STATUS.
.14

.

rt

0. l

10 20 Se R 68- 78

X OF liEeleMer8

8 98 IOC

1



GiOtIP

1

e

AVERAGE
NET ERROR

$161
.160
109
94
91
75
66
50
40
34
32
29
15
13

, 13
7

. 4

31
35
33
41
27
11,
45
32.
40
26
12
30
313

28
20
24
19
44
43
22
42-
18

*,

2.

46

4

CIDUILATIVE
NET ERROR %

21.5
32.6
40.7
49.0
56.0
66.6
72.7
78.8
.82.8
86.0
92.0
95.0
96.6
99.0

101.6
104.3
104.9
108.4
108.9
109.4
108..4
104.7
100.0

EWER OF
-CASES

57
35
38'

38
. .40

60
) 46

48
`. 43

47
80
43
53
96'

101
158

. 70
786

96
278
178
45
36

CUlitILAT I VE
PERCENT OF CASE'S

,

2.3
3.7
5.3
6.8
8.4

10.9-
. 12..7

14.7
16.4
1'8.3
21.5
23.3'
25.4
29.3
33.4
394
42.6
.74.5
78.3,
845

98.5
1001.0

EP),

AyERAGE NET STUDENT EMUS AND GROUP,, SIZES

114 . FOR FINAL GROUPS
I f

. .



r
Er'N '8:

mem tivERAwris AND UND4RAIIARD1'
FOR FINAL GROUPS E

*

OVERMIARD:
*Whi DER MEAN N.amodly.4.1ms

a

15 $605 15 .
31 .550 . 10
35 .. . , 359 13

.

.33 897 4
41 303 . 13,
27 498. 9 .
11 231 13 . -
45 '373 7...
'32 577 3
40. 195 10
26, 631 4

208. 6
135 12 .

38 165 .18
2 163 11
20 174 4 9
24

,

256 1
19 158 50

'44 . = 183 1 .

43 123 5 .

22,' t 53 . .. ,7
42 82 4
18 , 304 3.

12
30

4

IV

' At

VI!"

P

t

4

I.

'$ : 0
-32 ' ' r

140 ERROR

-285' 2 23,
.0 34

-91, 5. 22 -

0 51
-63. 2 31 -,

-101 2 39
, 0 40

-85 4 33
-12 1 75
42- 1 ... 36

-385. 2' .
. 9

-156 - 10: 68
-158 3 87
-114 .4 .. 145

0 69
-187 31 705

0 92
-80' *5 ,

.
268

477 6 166
,-638 3 38
-560 6 27

104

)

JP

,0

'



4

15 31 . . 41 27
.

Status
Income Portion of

Father/Student
Tax Figures Source
Nets Income

Taxes Pa id
Household Size
Transaction Number
Parent's Marital StatOs
Net HouseholdAssets-. ,

Clitimed as Exemption ''82

Itemized Deductions
Age -

Number' in College

Exemptions '.
1

.

Independent
.

. Over-78%

Not From Beturn
Over $2,5)O 4

, /

1

' .
.

.,r
.

.

Dependent

r

.
._

, N

ever:525000

.

. ,.

;1'

-

41;00Qaod Under
, .

ir

,

,

Dependent

l
.

#

Not From Return
$25,000 and Under
$3,000 and Under

.0Aier 1

Divorced'or ,14arri#d
, .

.

fles

.

.

. * Independent,

v ,.

Aver'78%
Rat from Return.
$2,t00.and Under'

. . .

/ 1",,-.
. .

,.. +Divorced

.

.
.

.
.
.

' 22 anAlnder
, ' 4'

.. .

.Dependent.
..

Over' 42% ",

Not From Return
$25,000 and Under
$3,000 and Under

- 1

or Married
. .

,

Yes
.

.

.

.

. Independent,

Oyer 78%
From Tax4015.a
$2,501 -45,080

,
.

$0

-..0

-.

.

.

.

.

.bean 'Error 161 , '160 .109 94 Y

.
.

. 11 45 32 '4ir 26 12

Status
Income Portion cf .

, Father/Student
Tax Figures Source
Net Income.
Taxes Paid
household Size
-Transaction Number
Parent's Marital Status
Net Household Assets
Claimed as Exematign '82-
Itemized Deductioni
Age
Number in College

Exemptions., I.

_

Dependent,

...
.

.
.

$25000, and Under
. Over $3,000

.

.

-

,

.
$

.

Independent

70 and Under-

.
.

.

.

.

.

.

Over 30

Over i

*

.

.

. Independent

. '

Over 78%
Not Frog Return
$2.50 and Under

_

. 1 .

.

'

'7

.

. Over

.., ---

.
Dependent Independent

.

42% and Under Over 78% .

Not From Return From Tax Rett'rn
v$25,000 and Under. S2401 -J5,000
$3,000 and Under

. 1
.

.
.

Divorced or Married' .

1 Pifer' 02 5 2.
Yes

.-
,

.

.1 F

,

7*Independent
.

Mier 78%'
Not From Return

c

Over 1
.

1

.

Mean Error 66 50 40 34 32

5
m

. FPN 8

106

r

I

ti



4

30 38 28 . 19

t

Status
)

. .

.jncome Portion'df
FatheriStudeot

Tax Figures Source
'Net income
,

-Taxes Paid

Size
Transaction Number
Parent's Marital Status
Net Household Assets

'Claitied as Exemption '82
Itemized Deductions
Age
Number in College
Exemptions

Dependent
,

, .

-

Over $25,000
s
.

Over $1;000

.

DIpendent,
- ,

Not From Return .

1125,000 add Under
'$3,000.and Under

, .. .

a.

DivorceCor,Married
-..

Yes.

Over 1
.

Dependent
. ,

*4.

Not From geturn
$25,000 and. Under
13,000 andlioder

t

Divorced or M*rrfed

Na

Independent-
.

Over 78%.

'Five Tax Forlk
Over r$5,000

.-

.

. r

.

.-

lndependen

Over 78%

From Tak Form
$2 500 and Under*.

,

.

-,-

Tependent
4 ,

From Tax Form
$25,000 and Under
$3,000 and tinder

2 $nd Under - -

, .

,.

.

.

.
.

,

-Mega Error
.

15 13 - 13
..

7 . s,

4 43 22' '70
t

- .

St ,

4 ortion of
Father/Student

Tax Figures So
Net Income ,

Taxes Paid "

Housefiold Size

Transaction N r,

Parent's Marital gtltus

Net Household Assets
Claimed as Exemption '82
Itemi/ed Deductions
Age
Number in College
ExemptionS -

Independent

78% and Under

Over 30

2 and Under

,

Independent

78% and Under
.

$10,000 and Under

*4

-,,,

-

30 and Under
.

%Dependent

..

Not From Return
$25,000 and Under
$3,000 and Under

-,
-Sing Widowed
Separ d, etc.

.

* ,

..

.

\ i

independint

.78Uand.Under

Over $10,01,0

.a

30 Ad tinder -1

tependent
.

From, Tax Form

$25,000 and Under
$3,000 and:Under

Oyer 2°
__, .

,.

Mean Error
/ -3$

EPS

J 4

- a

108



444
APPENDIX

AID CODING CATEGORIES Flit PREDICTOR VARIABLES

AGO.: Age in Years

Definition

Under 1$
18
19 e
20
21
22
23\ 24

25 to 30
31 to 35
36 to 40
Over 40.

ISSFD&Ta Ekisiness and Farm Debt

De inition,

Percent
In itatejzory,

0.36
0.65

14.30
17.05
14.30

7.90
4.-82

16.12
5.71
2.51
2.75

0 _ $0
I 1 1 to 5,000

v'l. 2 5,001 to 20,000
3 20,001 to 40,000
4 Over 40,000

BSFVALI Business and Farm Value

Code

.%

2

4*

Definitkm

Percent.
In CategorY

95.46
1.58
0.69'
0.97
1.30

'

tRNp: Number, of Transactions

1

2
3
4
5

$0
I to 5,000

5,001 to 15,000
15,001 to 30,000
30,001 to 70,000

Cover _7(400

Definition

1

2
' 3

4
Over 4

a

"PerCent
in Ciitekory

93.14
1.62

. 1.13
of-) 1.38-

1.30

09

Percent
In Category

80.15
14.86
3.52
1.30
0.16



1,

0

Definition

Mis4ing or Ineligible'
Permanent Eligible Airen

U.S. Citizen

DADPORT3: Income Portion of lather/Student

Code

0
1

2.
3
4
5
6
7
8
9

10'

12
13
14
15 tR

16

Definition

a

Percent
Categorr-

0,16 N:

5.82
94.02

0
.010 to .100
.101 to .180
.181 to .240
241 .to .300

.301 to .360
361_to .420
.421 to .480
.01 to .540
.54 1 to .600
.601 to .660'
.661 to .720
.721 to-.780
.781 to' .840
.841 to, .900
.901 to' .990

1

FLED: Whether or Not Taxes were filed

Perc'ht
In Category

42.15
1.22
1.014, fa
1.05
1.09
0.77
1.42-
2.07
2.15
2.67
2.4,7
1.11
2.27 *
4.17k

10.77
21.26
0.65

Dekinition
Percent

In Category

.

0'
1

2
3

Did Not File
MisOng

Estimated
Filed

18.08
0.8.5
1.06

80.01

GROS1Nalt The Su, of AGIt Social security and other Non-Taxable Irene
a,

Perot
Iri CategeriCode

0
I
2
3

Definition

Less than $0
1:to 2,500

2,501 to 5,000
5,001 .-to 7,500

3.89 '
10.90,
16.57
1349



GROSINC3: The Suit' or AGL,' Social Se'curity atnd OtheiNon-Taxable Income (coritint;e4)

4. . 7,,01 to 10,000
5 10,001 to 12,500
6 12,501 to 15,000
7 15,001 to 17,500
8 17,501 to 20,000

20,001 to 25,000'
-10 to 30,000
'11

.25,001
30,001 to 40,000

12 Above g 40,000

HOMDBT3: HoMe Debt

A

.

9.48
10.49

73
6.36
6.03
8.87
4.29
'1.94
0.12

e

Pe rc t
*Definition IsiCategory

$0
1 to 5,000

5,101 to 10,000

69.38
4.94
7.01

10,001 to 15,000 6.03
15,001 to zp,poo 3.77
20,001 to 25,000 2.8u8'
25,001 to 30,000 1.90
30,001 to 35,000 1.22
35,001 to 40,000 0489
40,001 to 45,000 0.97
45.001 to 50,0.00 0.32

Over50,000 0.69.

HOME1E93: Home Debt Subtracted from Home Vajue

0.

1

2
3
45
6
7

10
11

Definition
Percent

In CategorY

Less Than $O 0.12
0

...

60.47
1 to 5,000' , ...

64241
5,001 to 10,000 8.301-
w,001. tn.15,000 5.37
15,001 to 20,000 5.51
20,001 to 25;SINVz 4.90

'. 25;001 to0,001( 3.85-
30,001 to 35,000 2.03
35,001 to 40,000 1.42
40,001 to' 45,000. 0.61

Over 45,000 0.69



41*

41;0MVAL3: florni Value

o

3
4
5
6
7

10

12
13

INVD51-3: bivestrnenr Debt

A

Defipition

l

I to 5,000
5,001 to 10,000
10,001 to 15,00

20,001 625,060 ,

25,001 to 30,000
30,001 to 33,000
AOol to'40,000
40,001 td 45,000
45,001 to 50,000
50,001 to 60,000
60,001 to.70,000

Abore 70,000

Cade' Definition

a

2
3

1

percent
In Category

2.11
3.73
3.20

4.01.
5.63
4,0311
3.69
2.43
2.23
1.58

t 1.13
0.69

Percent .

#

$0 *9 73
to 5,000 0.77

5,001 to 15,000 0.77
Over 15,000 0.73"

INVSTEQ3: Investnent Debt Subtracted front investinetit-Va*

Definition

0 Less than SO
1 0
2 1 tO 5,000
3 5,001 to 15,000
4 Over 13,000

INVVAL.1: Investment Value

0;
1

2'
3

'4

Definktrkst

$0
1 to 5,000

5,001 to 10,000
10,001 to 30,000 4

Over 30,000

112

Percent
In CateRery

'94 29
08

0.65

Pert
In Catedgory,

94.13
2.35,
1.34
1.62
0.57



1-11i$7.4

H
ousehoki

C
ode

D
efinition

1
.2

43
5

6
7

8
8

O
ver

9

PercentIn,

C
ategory

20.05
17.86

16.44
13.89,

7;74
4,.41

3.00
1.26It 17

4 a

M
PH

&

N
um

ber

E
nrolled

in Postseciondary

E
ducation

" C
ode

1
344

D
efinition-

1
3

O
ver

3

-N
E

T
IN

C
3:

.T
axes

Suktrilted

from

G
ross

Incom
e

C
ode6

P
ir

0
2

3
7

8
9

.10
11

12

Percent

In7C
ategory

69.30''22.68

7.090 .?3.

D
efinition

L
ess

T
han

$01 to 2,5002,501

to 5,0005,001

to 7,500',501

to 10,00010,001

to 12,500

'12,501

to 15,000

15,001

to 17,500

17,501

to 20,000

20,001

to 25,00025,0

©
1 to 30,000

30,001--to

40,000

O
ver

40,000 ,
nj

A

PercentIn C
ategory

3.89
11.06

17.09
_13.57 0.49

10.94
_

7.53
7.7

-

6.28
7.82

2.88
0;65

0.12



NHA3: Sum

Code.

0

2
4451

5
6-4
7
8'

9
10
11
12'
13

Home Equity, Investment Ewity

Definition "

tess Than $11
0

1 to 5,000
5,001 to 10,000

.10,001 to 15,000
15,001 to 20,000

,20,00 to 25,000
25,001 to 30,000
30%001 to 35,000
35,001 to 40,000 N.

40,001 to 45,000
45,001 to 50,000
50,001 to 60,000

Over %moo

Percent -

In Category

Orl 2
12.77
30.82

7.94
5.79

c3:43:
5.27
4.3
2.47
.2.35
.1.13
0.69
'0.73
0.16

NVBF3: BuSineSs d Farmpebt Subtracted :ix-6m Stisines And, Farm Valise

0

2
3
4
5
6

. Definition

". Less Than $0'
0

1 to 5,000--
5,001 to 1 ,000

10,001 td,T0,000
20,001 to 40,000

Over. .40,001)

PARMAR: Parents' Marital Status
40'

Code Definition

0
1

v
Independent

2 led
Div° ed.
WI wed

5 SeArated
6 Other

Perez*
1n Cs z

0.08
93.40

1.98 ...

lit05
1,17
1.46
0.85

y.

, Percent',
In Category

40.79,

1.86
33.94

6.64,
5.-43 c
0.16

Av.

44.



STATUS: Independents

Code r

0

1

STDAS.11: Student Assets,

0

3
4
5,

t Status of Student

Cellnition

Dependent
Indllpe dent

so
1 to0O

501 to 1,0b0.
.1,001 to 1,500,
1,501 to 1,5,00d

15000

Percent
In Category

58..97
41.03

Percirit
In Category

82.06
12.32
.3.08
1,03
0.93
0.36

STUDMAR: Marital. Status of. the.Student

.
2
3

DOnitIon

StOdenit Presunied.Single,
Unmarried

Married I
Missing

-TAXPIG: Source' ofTax

Qdt
0

r

tAXPAID3: Taies Paid

Code

0

2
3
4
5
6

Definition

Estimated
Piled

Delinwon

$0
I to 500

501 to 1,000
1,001 to 1,500
1,501 to 2,000
2,001 to 2,500
2,501. to 3000

Perceht
Categorv:

0.89
84.85
9.32
'4.94

ercent
Ca

46.05
18.15
11.10

, 7.45
591
4.37
3.08



4

TWA/D1z Taxes Paid (continued)

Definition

3,001 to .3500.
3,501 to 4,000 .
4,001' to 4,50Q
4,501 to 5,000
5,001 to 7,000

'Over .7,000 qr

,-,

TUITION4 Unielifiburted EalementArrand Secondary School TdLtlon

got
a
1

2
3
4
5
6,
7

Percent
efategoq

2.07
0.89
0.36.
0.244

0.04

Percent
befinition Cate,' civ ,

$0 .

1 to 200
`201 to 400
401 ta 600
601 to 800

801 to 1,000'
1,001 to 1,600

Over 1,600

UMEDOI.R.1; Unustigil Medical Expenses in Dollars

0
1

2
3
4

Definition

$0.
1 to 200

201- to 400 3
401 to. 1,600
Over .1,6w

91.66
2.84.
1.26
1.41
o;81
0.89
0.57
0.97

Ullit.EPRC..1: Unusual Mectital Expenses - Percen(af Net Income

Percent
In Category

98.14
1.30
0.49
0.68

OW V

I

Percent
Definition to Category

0 Net Income UnderSO 0.69
No Medical Expenses 98.14

2 I top%
3 II to 30% 0 Ai
4 Over 30% 0 .04

a

116



s

APT: Number of .Exemptions

* CPde cw*

0

2
3

5_

-(7

9-
10:

4

Definition

7'
.8
9

10
11
12
13

SOCSEC: Social Secbrity

ition

Under $0
1 to 2,000

2,001 to 4,000 .

14001 to 6,000
_6,001 to 8,000
8,001 to 10,000
10,001 to 12,000
12,061 to 14,000
14,901 to 16,000
16,001 to 13,000
18,001 to 20,000
20,001 to 25,000

7 25,001 to 30,000
30,001 to 40,0Q0

'Over 40,000.

Percent
in Category

12.84
1.1.66
10:98
6.64
3.44'-
2.35
1.13 .
0.89.

foN

Percent
1 Category

li.,4
8.59
9.84

6.64
7.70
5.22
4.86
4.37
4.62
7.90
3.97
1.94
0.12

Code Dedition

s. 0 ''
1 , 1 to 1
2 .. , 1 F0 0 0.
.3 2,001 to 3,000
4 3,001 to 4,000...

3 4,001 to 5,000
6 5,001 to 6,000
7 6,001 to 7,000
8 7,001 to 8,000

1

Ar

Percent
In Catezery

86.84
j3

1,126
1.46
2.7

.46
1.38
0:93
0:61 ,

4



ASOCSECe Social Security (contin.ued).

9
10

Definition

doe

8,001 to 10,000
Over 40,00

NON TAXI Non4axable Income Eac ng Social Security

Codes 1?efiiu on

0 $0 if
i to 2,000

2 :2,001 to 4,000,
3 4,001 tO6,000

6,001 to 8,000
5 Over 8,000

di

4

Percent
In Category

1.34.y
0.85

Percent
In Cateitdrit,

75.62.

08.714'

3.60
1.17
0.69'

O .

Percent
'In Catigailf

0 $0 , 72.34 *)
1 I I to 1,000 , IF 8.35
2 4,001 to 2,000 x 9.23

'3 .. 2,001 to 3,000 5.18
4 3,001 to 4,000 , 2.71

.

5 . 4,001 to 9,000 ' . 1.22
6 . 9,1)01/to 15,000 0.20
7 Over 15,000 / 0.36

J.-

ITEM: Itemized Deduct,toni

I Code

2
3
4
5
6
7.
8
9

10

Deno
$0

to 2,000
1 to 4.000

2,001 to 3,000
3,001 to 4,000
4,001 to 5,000
5,001 to 6,0
6,001 to 7,000
7,001: to 8,000
8 001 to 9,000 -3

Over 9,000

er.

/

Percent
In Category

83.07
/1.17
0.93

/71.86
3.60
4.17
1.86
1.34
0.61

8- .5
Og.53

7-

f



LDV79: Lived with Parents in 1981

ft

Code

0
1.

CLMD79: Glaime4by Aims:LaxParents Purposes) in IMF

bt%
Definition

P

Now

Yes

ASSID79: AssistedPinancially by Parents in 1981

ode

Percerit
In Category

.43.05
56.96'

Percent
In Category

52.77
47.23

4

40-

Percent
In Category

61-.32
384;68

No 46.50
Yes 53.50

CLIv1D80: Claimed by Parents for Tax Purp6ses in 1982

0

Definition
a

No
Yes

ASSID110. Assisted financially by Parents in 1982

- Code

0
rib

t

Defino0

No
-Y'es

I

Permit
in Catmint

5,5.45
44.55

. Percent
it!Pategm

64.28
35.72



VABEIsa: Veterans Benefits

Definition
hp. .

0
l'to BOA

2 1,001 to 3,000
3,001 to 4,000

Oyer 4,00%

SISOC3: Student's Projected Social Securitii for 1932

4
5

7

Definition

0 .

1 to 1,000
1,001.to 1,500
1,501 to 2,000
2,001 to 2,500 -

2,501 to 3,000
3,001 to 3,500 _

Over 3,500

Percept
Category

96.84
0.20
1.46
CI,69
0.31

-

Percent
InC4tegorvo

91.9b.
4.73
1:42
L.17
1.09..,.

0.9

01.,. 709

SAIO3f SAI. Ming Inflated Computed-Applicant Record (CAR) Figures and-198243
Computation #ormula

a

0
1

2

4
5
6
7

1114 8
9

10
11

'12
13'
11
15
16
17'

J

Definition

0
1 to 100

101 to 200
204 .to 300
301 to 400
401 to 500
501 to 600
601 to 700
701 to 800

stk.
801 to 900

901 to 1,000
1,001 -to 1,100
1,101 to 1,200
1,201 to 1;300
1,301 to 1,40(1,
1,401 to 1,500
1,501 to 1,600

Over 1,600

12

Percent
In Category 4'.

43.30
5.83
4.37
4.21
3.97
3.32
3.97
4.01
3.40
3.12
3.28

2.79
2.71
2.51
2.67
2.11

# 1.22

ti
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00
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*
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00
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to
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00
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00

1
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00

0

7,
00
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O

8A
1

A
9

9,
00

0

9,
00

1

11
,0

00

11
,0

01 to 13
,0

00

O
ve

r

13
,0

00

Pe
rc

en
t

C
at

ea
oi

v

D
ef

in
iti

on

0

1 1 to 1,
00

0

2 f1 00
1

to 2,
00

0

,3 2,
00

1

to 3,
00

0

4- 3,
00

1

to 4,
00

0

5 4.
,0

01 to 5,
00

0

6 5,
00

1

to 6,
00

0

7 6,
00

1

to 9,
00

0 '

8 9,
00

1

to 15
,0

00

9 t

O
ve

r

15
,0

(1
0

44
.1

5

4
20

.1
3

10
.9

0
8.

51
4.

25
2.

47
1.

03
1.

30
1.

66
1.

01
1.

14
1.

09
0.

97
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.1
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