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v f'DEVELOPMEN‘I' AND USE&ERRGR-PRONE MODELS . j
‘ » . . - TOSUPPLEMENT PRE-ESTABLISHED CRITERIA (PEC) D
L ST o lNSELECTlN ELL GRANTRECIPIENTS | . b
T o . , L ‘F VALII'.?ATION _ o AR
.. ._. ~ -v . . ‘\ L . - . ‘“g‘, oo . 5 . ‘n . ' e L]
3 UL mmooucnon o P
' ) - The Peu Grant vahdatlon strategx fm' 1983«8# wm passxbfy censxst af a two- M
o . . | stageapproach R | " .v-u‘ s ‘ .
Y 7 . e Se]ection usmg Pre-»Estabhshed Criteria (PEC) followed by ot ., PR
T . . e Seieetxon usmg Error Prbne Meqehng (EPM), LT .
R _ <-A fd‘rther modxfncamon of vahdatxon focuses on whxch apphcatmn xtems wm be‘ ]

) vahdated. The purpese of thxs paper is to report on the developme?t of a number of L

'error-prone models where each model aﬁgns thh a partac:ula.r strategy coneernnng"
‘ whxch xtems are to be vahdated; These models wﬁl be uged to select cases for
e | ! vahdafxon which ha.ve not a!ready heen seiecxted usmg the Pre-Estabhshed Crxterxa. o
‘Thus the error-prone Jpodels will be used to- defme selectxons at the margm. lt may be E |
~argued that seiectxen!usmg error—prone mode!s should be used in place oi the selecﬂoni

~ T
usxng the Pre-Estabkshed Crst ria. Thzs op@;qn can not be considered in the ana.iysls .

" - here because of the fack of a suff:uent or a iate data base. 0
« The data base used for madel developmem censxsts ef a sample of 1980-81 Pell ‘

Grant Rempxents. As a result. thxs data baie can not provxde ‘nformatxon on t‘ruly nom-

‘ ehgxble apphcants selected for, vahdatmn who were deterred. from ag;plymg for_
asSistance at an .insmunon. Thus, one xmportant component of the measure of.
-glectxon eﬁfec;iveness xs excluded by the research (nethodojggy used for sample .

| ‘ selectxon. In defense 8f this research strategy‘ it should be noted that the sample \vasf\

nat drawn nor des:gned for deve!qpmem‘ of error-pmne modei&

» . . The pohey questxon add!'es,sed t‘)‘y thxs research’ effort ‘isy "\Vl’uch cases (students)‘,
, L o ,
e shouid be seiected forﬁvanous types of vaudmion where type et‘ vahdaﬂeﬁ s defmed'
. “ K .
' 1




-

types of vaudatxon censxdered here are £er more limited in mcov%?xng d;screpancxes

r

measure we develop an -errer-prone mode! wmch will xdentxf? those cases for- whi

- m’argmal se!ectxbn for val;datxen. .' ' . e “\,

by those apphcatwn xtems whxch are vahdated”" \Ve appreacb thxs questxon by first -
defmmg exght effectweness measures. Eech ef these measures is specxfied based on

~one of the exght ’types of vahdatmn (x@e., whxch items would be validated). For each

cerrespendmg type ef vemda“txon wﬂl unco\cer the highest level of' error.

jaedels can then be compared in erder to xdenufy the most cost~effectxve appeoach to’
il . . . ‘.«

- : e o . P ’

-~ 4

It should Be emphes;zed that the exght"cmermn or. effectiveness measures are .

net error measures as used eIsewhere in.the Pell Grant Quehty Centrel Study. In other A - C

I

-~

piaces, error whs defmed as the payment censequence ei any dxscrepancxes in eny
1{ a\vard computatmn ttem. The measures used m this reseacch effort

apphcatmn o
refep' enly to the payment censequences ef dxscrépancxes.hkely te be uncevered by the
correspendmg*'t)cpe of vehdetmn bemg used. For exemple, if we a:e“fecusmg on the

&

payment censequence of ,Ad)usted Gress Income dxscrepdncies, any payment cenge- N

-

quences of dxscrepancxes in the repornng of home value, other non-taxable mcome, : : o G

and veteren benef:ts -woulg not be included. This is an lmpertant point beeause the - )

""
.'f" In a.ddxtxon, there are other rgaso.
}

wh(the aggregete error measures used in -
this work are below the total error levels reported for the Stage One effert. These N

reesons will bepointed out in the: foﬂewing eiscfussxms. oLt o
B. NatweofmeSampleDataBase T o, P
The sample used to deveiep the gnodeis dxscussed Iat;er m this paper has the C }f
follow;ng lirmtatiops - T ” | ..; /
3 . - A\ §




ll, CRITER!DN VARIABLES OR EFFECTIVENESS MEASURES

change in payment wfuch would-hkely result from dxscrepan(:xes uncov‘ered by the -

—

{
o Student casés séﬁected for. vahdatmn were excluded

. : -
The umverse cons;sted only of 1980-81 Pell Grant recxptents. IR A

. Special condxtmn ‘filers’ wel‘e exciuded. , |
Late apphcants fsecond semester, etc.) were:excluded. |

S ,. ;
. é Student and parent' N mterv:ews or estudent record abstracts were not

S .

'suftxczently?:omplete due to nbn-respons\q or mlssmg data we(e éxeluded

'Certaxn 1980-81 recszents were - excludad iro';n the sample because ef

programmatzc cﬁanges or because of assum ptions or. adjustments used to "‘
project the 1980-81 dam base to the~1982-83 phgram year. . :

J -

. The: secand a\ﬂd sxxth xtems hsted above ére amoag the reasons why the totai o

B ermr leveis of thxs report are below the Stage One esttmates.

5'.

N o .
. A “
\,‘ A . i : e ' . -
»
. -
. o . L

T

The effectweness measures used to devélop the error~prone models represent t'he

 Type 6 Validate Adjisted Gross Income, U.S. taxes paxd, household sze ,

currespondmg type of. 'validatmn. Furthermare, xt is' assumed thz{ - enae .thesw

L « . LN
) » .

non-taxable income and liquid. assets for dependeqt parentsf or

. independent . students. ’ a;nd studeﬁffspouse net incomée #or
dependent students. o ‘ SRR
I8 | - ‘,"." | ~ .3 K E ’ . -

-

. ; ’dxscrepancxes are uncoyered they wm also be corrected. - . v
The e;ght \fahdatmn strateg:es are as folxowsr o '-;f' e e
| ) Type 1. .Validate Ad;usted Gross Income for parents of dependent students
- ‘ or mdependem students. ° . .
D~ N < - . |
e Type 2 ‘Validate Ad;us,ted Qmss Income and U.S. taxes paid for mdepen—
, . dent students.or parems of dependent students. ,
’ o Type "3- Validate Adjusted Gross Inaome, U.S. taxes paid, .and household
. . size for Tnde ependent students and parents of dependent students
S and student/spouse net income for dependent students,
’ Ty'pé_.a‘ Vahdate Adjusteéd Gross 'Income and U.S. taxes pazd. for |
.~ - independent studénts and- parents of dependent stfudents and _
R \student/spouse net mcome for dependent students, . . T
- Type 5 Validate AdiuSted Gross In{:ome, U.S. taxes paiq, household s;.te. o
-9 , and non-tixable .income for independent students,or dependent -+
patents and atudemfspmxse‘ net mcume for dependen% students, -



..

Ca b
N

-

) » f i T
¢ . ] . ) . 4 . T

oy Ty, and non-taxable income for mdependent studenfs or depenéent
\-\ - \\ R parents. . | - , . '

S ‘" \ Type 3 Vahdate Ad;usted Gross Income and U.S. taxes pa:d fon mdepen—
’ . A dent students or dependent parents‘ ahd dependency status for all
students. / ) a

‘ Toa ’ . - ' ~

L3
LN
-
A «
¥ #

Fxgure \1 summarxzes the exght strategxes. ,

The dependent varxables are defined as the payment change assomated thh error
uncoyered in those 1tems included in. the asseczated type of valzdatxon. For exampte,, .

Model 3 weuld ‘pe based on the payment change assouated wlth cerrecung adjusted " \

o/

dependent students. Payment consequences of errors present in nther apphcatxen'

items would nqt be mduded in the dependent vanable. o . "

-

Fractxcauy Speakmg the calculatxen mvelves the dxﬁerence between two cal-{

‘ o\\, Type 'f Validate Adxusted Grdss Income, U S. taxes pazdg, household size,

gross xnceme, household size, and U.S. taxes pald and studentlspouse net :ncome oi i

o

| culated expectea disbursements.  One calculated expecxed payment is based on the. = -

values fOund in the fau Student Ehgxh:ht)? Report tSER) fm' all applxeanon xtems.*, The .

secand ca.lcuiatwn uses fall SER values for all apphcatxen ttems exc;.-pt Tor tﬁe xtems A

Th o to be v&hdated For those xtems the best ve(ifsed values uncevered during the multi-

faceted fl.eld work ‘are used. ‘l'he dtfference between these two calculated expectedv

' payments represents the - payment consequence of replacing application va.!ues with

- L]

3 - -«
correct va.lues for the Ltems to be vahdated. : ; [ d

5
, -

In centraSt,L 'the errer measures reported in’ Sta.ge One would have" xnvolved ‘the"

/J.
- payment: consequences of replacmg all fail SER values for apphcatxon xtems with the

best vaiues uneovered 1by ‘the mnltz-faceted fxeid‘ work.  Thus, it lS -possible that

L]
* . . ' } ! .
- . . ' . . s . . /
. . .

5 -

v i c o : bl

#Cost of attendance and full ar enrollment status were denved from data conected ‘

~in the sprzng visit to mstxtut; : S ‘
c‘ - 'R . N . . : . : 4 . \ .

D ) because of offsets, dgs\egards, stepped increments, interactions and mter.dependencies
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Pk o . ",

" .incthe Pell Grant payment formula, that errors in AGI, taxes paid,"etc. do mot have -
- ' . . ‘ P fw . . ) . .

A payment-consequences in terms of our effectiveness measyres when they ,would have _ * °
- . . t- : . ' * - # l. a .
CE payment consequences in the presence of thie correct values for items which are not | .-
e | E e L R
. ‘ ‘ Val&dat% . | - ’,“ ) - R ' A . | .. . f ‘
-t - ‘ h . . ) " . - ' ‘ . ‘ -. ' : S :
A o . l'*'rna.ilyg we have used -“nét“ rather th"an "over«aiward'?.efiecti\rehesé measure.. )
.o *" . 'This net error measure is assigned on a case baszs. For each case, the dependent R

. ’ L
- variable used in AID runs is the actual case error (smdent error).. Cases with unMer- +

\ awards have negatn\fe award errors, and cases with over-éwards have posx‘txve valu:s. - -
| | Alt error is therefore taken into Qpnsxderatxon m, the statisncal calcc.datmns generated , . i
AR bytheAlerograms. : R ."'_’ R ,'/ oo

‘ ijsmg thxs net error measure ﬂte AID search techmque can identxfy groups w:.th o

large posiuve or negatxve error.., The iormer groups wyl have I} more cases. with over- o -

‘ o ‘awards than under—awards, 2) cases mth larger ove‘r—awards than under-awards, or e -
M o B . PO S

- 3) both more and larger 'o‘\h*e:r--a'.ruria;t'cls\,ﬁ The same logxc holds tme for _groups wu:h
‘\. S reiativeiy iarge; net under-awar.ds Presentatxon of EPM results usmg the net error o
measure can take a numﬁer of forms. It is posssbke,‘ for’ mstance, to'catculate Pé/
absolute error for each group rdennfxed by the model (in, addmon to caltulatmg mean

e over-awards, under-awards, or net error for eac:h group) simply by addmg the absolute o

vaJues of total under-awards to total over-awards. '

, )

"We did not use the overpayment, nor underpayment, measure because it is
Y & L) LI -l
possxble that a group xdentined as havmg high levels oi overps!yments for thosq cases -

- with overpayréent’s mrght aiso have hzgh levels - of onderpayments for other cases, f
Selection of this type of group would resulf in both overpayment and underpayment i

B

- Ve :
correctxons mthout red'ucmg the ievei of program expenduures. P

. o Usmg the absolute valu‘é measure’ cozﬂ{ aIso result in Selectxon pf 'groups whzch '
have both hxgh overpayments and hxgh mderpayments. Furthermore, the model would

- not dxfferentrate groups havmg hzgh overpayments from groups thh sxrﬁdaﬂy high e

P o B




IR data from Technical Update’No. 6 of OSFA's Apphcant-aased Model.

|
K . .
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” . ¥ - . . L .
s . * v ) . J
) o . . . < .
: ~ “a -
- " » - - N
* ~ ‘ v L v .

e '-.under Paymenif%. s possxble that use of a measure 1nsensjtwe 10 tms dlStmet:on St

" ‘ } R v ‘ ‘ . - . BN
would lead to seteqion of groups thh only high underpaymeuts. oo »‘  -
oom PROJE;QTING THE SAMPLE DATA BASE - T o

ol ¢

. order to utshze ;hxs d&t&xt was necessary ta mcnrporate three types of ad;ustmgnss or o

.

e -~

modzﬁcatmns to reflect the followmg changes betweeq 1980—81 and 1982~83 - f C

-

¢

o s Shsfts in demogcaphxc composmon oy .

[ | Changes in econorrfxc magnituﬂes reﬂectmg price level changes -

-~
h

L e ngrammattc changes in the.Peli Gﬁmt progrgm. R
) . . . ¥ » . ‘ ” ) . = ’ *
LI I . . ¥ : ‘ : - L ;

g -fac:'tor,s. “These facfors were derived by comparing applicant data ‘for-the two program

: . ‘J ‘* ; N ~ - . N ‘ ‘. .
-years., ’ B ~ ‘ « . " T e &&t ‘ . -~
U e > ‘ ) ' ~ - - xS :

'rhe demographxc factors were,‘apphed tor the i980-81 sampie wesghts ﬁccordxng

ad;ustment factors represent the ratm of the 1982—83 average to the 1980- |

for the feumymg appli&tmn itéms for mcome, expense and equxty vaiues. '

The atterae;ons miade to reflect pregrammat-ac changes between 1980-81 ﬂwd

1982—~83 are incorporated iq the formulae for the student aid mdex and payment
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; -~ The sample was drawn from the umverse oi 1980-81 Pell Grant r.ecxpxents“ 1n R

The "first two ‘;adjustm‘ents . were ';affec'ted _through the’ use of - mu&"tipliéative
_ . . '3 . ot

. .

%b stqdent sta;us and age usmg June 1982 and June 1980 pmgram statxstxcs. Ecenomxc

e .ﬂsd;usted Gré»ss lncome | | S f .
P U.S..T,axes Paid e o B
. Cash and Savings - - I ,
’ ) ' * - . [ PR ) - ' 9 Co
] Dependent gtudent Assets . SO
. ’ : ‘ ‘ v ’ ' —
' & Veterans'Benefits . ST
. . * . . FEERS s -y - N . . -
s e X o - - o .- ,Q P L. o o . S ) ¢ St 3
SRR . Caost of Attendancg.' o o .
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L deter‘mmanon. Thxs‘ ns eccomphshed by usmg the 1982-83 methpdolog)r a ;
o 1980-81 data base. \Ve encountered no dxfitculty in “utilizing the 82.-83 methodciggy
f . - ! K I
‘K . thh Anly (me exceptxon. The: one exceptxon mvoived student socxat secumy benefxts.
oot ’ ‘ - 1 ]

mvolved in the eﬁ'ecnveness measures sxng:e, 1t is not a vahdated 1tem in any of she

-

{ o

o exght typesof validatxox“ g B T . .

A.‘ ' «\

e A The i982~81 méthodotogy, however, mvolves a ?xgmfxcanf polxcy_ shxft reﬂeCtEd

B N in the progressrve tax rate structure. As a result, many of the h:ghest-mcome
¢

D . A
e | mcome, the:r eictusxan wxn reduce the’ totel amount of errer wfuch can be identxfied

. by our error-prcne models. Th:s shift 0 a progresswe tax structure > s among the |

PO

reasons \vhy total error used here is-below the Stage One é%timates. . ; .

: . . . .,
- B .
' -x '
. ) .

| ‘xv. MODEL APPROACH AND RESULTS UL

Fl - Pe

\, The dxscussmn here revxéws the preiimmary results cf error prom:ng using only

. T selected for

. L s . !

‘ : student error/as cuscussed above.

, Data consxsted of appro:umately 2,500 reéords of Basxc Grant reczpzents who had .

Ty | | “not been selected for vahdanon. For eag:h reapient, the- me contams da;a from the

';), the student and parént q stionnax?es, IRS copies of mc:gme ta.x records,
and student record abstracts. Ma<|y :Z these data items are used to calculate the best

Remsed pregram ruies requzre- segregaung educatmnal and nonveduca;xonal benefxts. ~
chever, the 1980-81 eﬁpﬁcatmn aﬂowed 0{&)’ Jo;ﬁt repomng of cursem: year amcunts‘ .
. for these two benent types. Therefore, we have{fad to assume that all Studem social' |

o s .securgy benef;ts were for eddcnnonai quposes Thxs assumptmn wul not be d:recﬂy*"

o : recigxents in the 1980—81 sajnple lose ehgxbnhty for the 1982—83 prog}am Xeare TO th ‘ |

e ext,ent that. these m:dd!e income rempxents had hxgh error rates on ad;usted gross

P selected appjzca'non data ag potential predzctors anﬂ retxpsent cases wh;ch were not

alxd!tion. The criterion or dependent varlable used in error profdmg is -
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student award wtuch is the standard agamst wbic.h ersor is calculated. The T
tentlal predxcters was restncted to the set of data elements avaﬂable an t;he ." _— .
E982 8} applxcasxﬁn as ssmulated b)r‘app!ymg correctmn factors to 1980- 31 apphca- R
tmns. ﬂus was done because the orxginal metxvation for ttus ﬁﬁert was to develc:p .

new rules for selecttng apphcants fer vahdation. Selectmn }voutd-have to be b.ased /pn
iny the data elem‘Ents actuauy an the apphcaaon. Some apphcanon ele(nents were -

eltmmated a grxort*slncé they were nat expected to have predxt:twe pewei* leawng the -

The portmn of mcome eamed by the iather or mdependent s*tndent -

-

'ef- | nysual medical expenses (doﬂars and percentage above 20 percent ef ﬁet

-hincome)

foﬁewmgtﬁ patentxal predxctors' B : ' R ..' SRR LA "‘ j,:'-'," ‘
‘;-"Ho_ : ‘i‘&.x.,}'Dependenc*y statug (xndependent or dependent student) el e
w' ’ ; . v _“ C ‘ ’
: Age of recxptent Lo ) ~.; e T
Ne‘t mcome of the houSeholqﬂ R "" B L e '
| Gross tncome of the househoid | ’ )
- )

5 o f&fces paid by the parents Ql‘ mdependent student ' \ * : .‘
7 L
® Savmgs of the parents or mdependent student . . /
. 'Net assets of dependent’ students o }‘ S o
. .. : . ’ ¢ ’ - ) . . ¢
¢~ Home value - _ ' L | o L
. ® . Homé debt .- N )
' ' - . .
¢+ ¢ Homeequity - , ,
. s .:’ "-4 N . ‘ — )
@ Valueof investment assets -~ N o : e
‘ .‘ lnvestment debt ' | L a e e e ar i e it aeiees e ——
e  Net equity of mvestment assets _— . s
: L ol ' Ce L
& .. Valug ofbusmess or farm S . : ;
KS Busmess or farm debt e
&  Net eqwty in tmsmess or farm STl x S
- . ’ < S
~ N ' 9 o ' . L
. . o
P - L 1 3 . . B § }
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: ;.Student”s \fete%ans educanonal beneﬂts

S . .y
_ Ne‘t famxly assets'. ¢ - | , o " :
Transacunn number for the SAR | | R S )
Hausehold : size | e #" A

Number of dependents attehctmg postsecondary xnstxtunons T

;\Yhether or nat tax fxgures are estxmated ] " .
| \Whether tax retums were assumed to h"'\:e heen fxled * , ' R
| Number of exemptwns L .' - " . \) o _
.Adwsted gracs xncome B e
Soma.l‘Secunty income | o | T I
Nontaxabie income, other than Soczat Secunty | o S
| Dependent setudent's ownmcome , f ? | o | o 31 '
x ' . L e . .
' Whether student is a citi.zen or ehg_,,te u. S resident o o .
Student's m.antal stams | _ R j':} L b o |
 ' Students Socxal S‘ecumt}' edutanonal henefxts i} S | & ‘ | ., I ‘. -

’ Student’s estxmated 1982 83 income | L o o,

Unrexmbursed tuition B - o o )

Parent s mantal status o '

Value of itemized de}lucnon‘ for 198! . '
Value of mmal SAl ‘ ﬁL/A / .

, Whether student hved w:th parents in 1981

ith p%a&ts in 19 2

- Whether stndent was ’!mmed a; an exemptvion on parent's 1 §81 lncomaax o

return M

Whether studenf“was da;med as an exemptiog on perent’s 1982 income. tex» .

return , 5 . .

N Whether student r,ecewed 5?50 in suppcrt irom parents in1981 . ot

\Vhether student received $750 i in support from perents in 1982, .

" .

OO
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The AID model- evaiuates each predictpr with respect t? abxhty to form two

Anér fmdmg that predxctar wluch y;elds w.ﬂ spht. the proc;ess is repeated on

,, each of the two new grpups. The process contmues unnl one of three events occurs:

e ':Newly’formed groups. have fewer than 25 abservatmns. E

' _‘There Br“gover 51 SFOUPS- '. R

~

. e . 'The best split” doeg not xmprove predxcnon ,power enough, x.e., resumng
Ce e between-graup sum of fsquares is Iess than d percent otI total sum of

* - Squares. - e N . . R
| Eem-vmdamgm,mmdcmssmcome S . o
| The ana.l)rszs for. Errof*«-Rrone Model 't (AGI only) produced 39 graups, 20 of which
" J"&
are final graups. These final groups ar§ mutua!!y excluswe and mcjude all the ca.ses
used in the analysxs. Twelve of the potentxal predxc:tor variabies come mtg play in the

&

defmtt;on of Ohe final groups. The largest average poSltxve net*errer (5156) occurs m

Group 13 wthe the iargest average neganve et error ($-60) is feund m Group 14. ln -

Group 13, there are 16 cases ‘of’ over-award qut of a total of 42 cases; these ,have a

mean over-award of 54#3 Four cases in thxs -group have under-awards (QVeragxng

$113), and the femaxmng 22 cases have no award error reiated to student mxsreportmg |

1.

of AGI. Two figures settlng out net average error and mean over- and underf-a.wards

fer EPM que} ! are included in the fxgures in Appendxx A of this repost. .

The fxrst split in EPM 1 was xrnposed to separaﬁs mdepepdent from dependem ‘

. students. Thxs was done because of the fundamental dxiferences between these tWo.

groups aad because y predxctor vartables take on somewhat diﬁerent meamngs for

these groups.

ey |

ludependent students (Group 3) are then spht on the pomen of earned mcame 3

earned by the s{udent (as a portion oi total student/spbuse earned mcon'@) kt the

' separa:e groups very dxfferent irom each other with resbee to the level of. ejcr. ‘

PR

L]

. .

next level, groups are spht according to, whether smdents use( tax data frem a faat -
£ g

# 1 '
| . B Bl

. P

e

: .
Sy

L]
5

.ﬁ"r "' I
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return or estmated data, and on studgnt age, Further sphts were made in m&mben of '

A

q} o exemgtions and gmsf mcome. Fma{ splits were made on net household assets and . =

adjustgdgross mcome. e _ S | I ‘u : ¥ oo 7‘»’«-_\ " \/\

A Dependent students (Group 2) .Zm on the tax qata source\(from \returns versus" e

. _' - N : .
\ estxma,ted data) at the second level hird Ievel sphts were on‘:mber of transactmns.—; wl

*

. and on AGI. Subsequent sphts were -on ta.xes paxd and parents' marital status.

Group 17 conwmed ta Spht on whether or. not the stddent was c.lamwd by parent; as a . VE
|  tax deducuon for the curreht year. Splits contmued to occur for four more ievels. '-' e
R ,‘/' Sixth ievel-~ Transactxon number R §' : ! B ,‘(;5 L v ﬁ‘  "¢
| N ) Seventhxgvel: | AGI__“-‘. _' U SR | |
EA -~ Eighth levek AGI again . “'-‘ S | o ._,A' .
| o _Jj],Nimh level: Aal agéin. S S DR L

- | The group w:th the highest net errdr, Group 13, consists of dependent students’ : .
| whke’ stated that tax data (AGI, taxes, deductxons, etc.) wefe estxmaxe.d and who ;

reported AGl's‘*of aver $25 000 on thexr apphcatzons. The &efxnmons of ail the groups,

o hsted in order of net errcr, are found in the tabte ﬁor EPM 1 (below) - ST | * k
- | The order in which the predictgr variables entered the MD. model mdzcates the . -"
- stren§th of their statistical explanatory power. This O{‘def for EPM Liss .«
| o . Income portion of father/student ' B v . | B :
’ e.  Source-of tax data o f . SR |
i %_o Number of Exemptwns K T ' ‘ - - _ i
e .:_Adjusted Gross Income B .\ o . , .
s : e Nmnbgrofﬁ'a‘fxsagnor\s L - - | | o
) ., A P‘arent"s"m&r)tal‘status - A /% ! | | "
/ | ‘f | ‘ s  Claimed l':y‘ Parents as Dieﬁuctionu‘s?z é_ o T o . . 7\
o e’ TaxesPad "' L
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 Esror by Percent of Redpxents“ for EPM Model 1. Fxrst, the groups are ranked by siZe .

"13.1 percent of cumufatwe net ermr. .The top four graups (13, 33, 11 and 23) togetl;ter

" mately 3& percent of aﬂ csses accomt for practxcany all net error assocxa;ed thh

‘mxsrepartingAGI. S - e o Y WL

EPM 2 - Va.lidaﬂng Adjusted Gfoss lncome and Taxes Paid ‘ »
| Error-prone Modef’z (EPM 2} measures eniy that pgmon of student efre;g «"

, Gross Incarne

>

,
]
¥

. o _‘ Net Household ‘\ssets

K . The groups. formed by the AID model can be used to ,plot athe relatt ‘

o between total net error potentially remevabl‘é and reqmred number of additional
vahdatmns. Tﬁs esnmated relations)up is depicted m the graph labeted "Rema\'ayle

- of error. Then total net errer for each group is caiculated g mult:plytng averag -

L N ? *

' calculated, expressedas percentages, and used to plot the pomts in the f.nger. f R
For EPM i, we see that ‘Group l3, (abogt 1. 7 percent of au cases) acceunts for '_

.account for 7.1 percent of cases and 5&1 percent of cumulative net etror. Appraxx-" |

it ) .- -

oo o, . v s

' attﬁbutable to error in reporting adjusted gross income (AGI) and taxes patd. The

analysm for Error-pmne Médet 2 (AGI and taxes paid) resulted in a set nf 05 grwps,
gB of whfch are final groups. These 23 final groups are mutuauy exclusxve and

exhaustxve, whereas the 220ther groups represent combinations af these 2}ﬂnal o

¥

groups Fourteen of the #5 potentxal pfedxctcrs are. utmzed m deﬁning the ﬁnal'_r‘_”‘.

groups. erp 15 has the highest average error, an overpayment of $161, and Group 13

has the lowest average error, an mderpayment of ~366.

The fxrst spiit on E.PM 2 w*as meOsed to separ‘tegmdependent from deﬁmt;
| 5tudents. Independent students, Gmup 3, are then sput based on portian of i '

'S“NP error bY group- SLZB- Then the chmulanve group sizes and total net error are § g

wawi .

e R
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A ‘ earhed by the student. At the nex} lqvel, mdependent students.are spht accerdxng to,
4 - | whether or naLtax data swﬁsxed Oon the apphcatsou was from a med tax’ retu‘rn, and
| according to age. These gmups subsequentiy spht on net meame, m.tmber uf
| IR exempnoqs, and househcld saze. Fu.r,ther splits were mide on net mcome, then net
A)} R householdassets,andage. ‘ Hﬁ R - k
| N Dependent students,‘ Group 2, were spht onr net income at ‘t.hé second ievel., |
Splits at the t;hu-d level utxlized taxes pald and itermzed deducuons Fourth lave:t., -
L | sphts wére based on whether ;ax. fxgures were estxmated ar were from tax retums.
¢ Number ef transacums ana maritaI ;tatus ef parent(s) appear as ﬁith Ievel spht
' varxables. : \Vhether a student was clmmed as a 1982 tax exeﬁnption, then mfnber ofl
% .. f transacnons, then number m postsecondarx e.dixcatxon, aﬁc} fmally 4he father's ir’;\come |
| portion determme the suhsequent sghts. Complete deﬂtwns of the 23 imal groupsl
are presented in the fxgures fer EPM 2 iound in Append’ix A of this report. . N
- ' | . ~A“"i‘hefimportez.m:e cf varxables may be reﬂected hy the crder in wl'uch ;he)r fu'st. |
e T | ente:rthemcdel,asfouows. -,' ST | B | ‘ :
et e Income pornon of father/student . o — i
.h‘...«i',‘ o Tax flgu;es are estimated | - . | o
| ““" %. Ngf in;co’me” S U \ " |
. " e Householﬁ.size ‘ I o o ‘&
o ngansactiq@‘number“ . o -
o Paremtsmaritalstas 7. N
.®  Net hc.ms‘ehold assets : o | ‘ ?
. Claimed as exemption in 1982
‘ .' | itemxzed deductions , o L
- o NAge‘ - | ‘  ' ;%-  SR
° .‘Number in'.bosiSécondary educétidn' . |
: ®  Number 6£“,éx:‘emptions. | o .

.- L -1‘4..518

P T e
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o e The gnaph tabeled "Removable Ermr by Percegt of Recxpxezns“ is ;eproduced
L, FIE Lo ‘ : . . o ﬁ .

.- be{ew: ] . o ’i' v s | :‘v. v ‘ . ‘ “

. .,

- .

additsonal vahdanon, aboﬁt 22 percent oi student error attrxbmable t0. AG! and taxe’s
, e paxd reportmgi coqu pétentxa.lly be rémoved. Selectlon of\ groups 1&, 3!, 35, 33
kl and bi, wl'uch together achunt ﬁor 8. 3 percent oi nenvaﬁdated students, couigl

.
decreésmg siope, ga.ins to addxtxonal vahdthon become Iower gs addmonal studqnts

potennauy re'novablehnd thus may Werstate errar hke[y to be removgd

;
‘k" A o N . “ - ~

S - _»-EPM3 Vaﬁdathm AGI, Taxes Paxd Homehold Size,andS;udent[sPome Income
o ;_ EPM 3 produped a set of fﬁrty—fwe' groups of which 23 are fmal groups
| ‘Seventeen of the ‘#5 predxctors ére used in deflmng the fmai groups. Bt

g ST hxghest net: under-award efryor. (—$90) E.ighteen c({ 35 cases in umup 15 have over- -

! . awards\ av:fagmg 5422. Group I5 consists of independent récxpxents with AGI's of over -

have used estxmaxed data on 1040 items. (,See tah!es below.) - R .“
Y The first split on EPM 3 is the mdependem-dependent spht. .
lndependent students then spht on earned xncome port;on, then age and source of

s . tax figures, Fourth level spltts are on age and AGI,’ fxf:h !ével Sphts are on'het moome

- Uf Greup 15 (nbout 2 3percent qf 341 nonvahdated s:udents) was selected for |

L potentmiy expose 56.0 percent of cumu.latwe net error. Sincc the graph depxcts a ,’&*

b

e wre; selected. AS noted e.arher, tlns ralanonsmp xs based un total ﬁudmkerrm o

IS

&

)

RPN E

)

C . . 54,063 who have over. 78 percent of. earned xncome tommg from the student, and who R

and number of exemptions, and sixth level splits are_on AGL- Theﬂna!twgam

. mdependent groups are @tert‘mned by a spdﬁ on household size. 4
Dependent students spm on the secona !evel based on wnether or not studems

'report lwin‘g thh parents in the current year. Third level splits for dependents are

. source of tax fsgures and taxes pa.xd Fou%w level sphts are again on tsxes paid, ‘

- oratiy



i studentl$pouse assets, and- number of transacttons. Fxﬂh level sphts ut:hze number of :
| exernptmns, parents' kparxtal status and number in post seconda:)f educatzon. The final - i
o dependent sphts used three mere veuables: whether parents provxded 5750 fmancxal-\_.‘;

assmtance m the current year, net househo!d assets, and dependent studentfspouse' | |

o . . .
.‘W £ - e e ‘ .

o im:ome‘
DO Cmﬁptete greup defmitions are provxded in the fxgures below.. | ‘
o ; o , | Thewamables entered the AID made.l m the ioﬂewmg order (after the xndepen- O
. e dent/dependentsplit), | :. o e, o
. ‘°‘ . Fatherlslaouse mceme portxon - ’ L \ :;_‘ S _‘:
o T | » 0’, Lwed thh parents 4982 . | - IR / T
‘ “ Tax ﬁgm-g§source | | T | :. " '\; | .‘ | . : .

-’ o | V.Taxespaid o, o o o ) . | IR A ‘

“ e CAge N /7§ ST e

-",_‘q‘,wetime? ey e o -

T e Numberefexemptmns o o

L Numberm coﬂege

"o Student assets

1
Y
\_’
:
T

&  Net househoid assefs L ‘.
¢ ' “ ‘ . . . ’ o J ' ’ . o
e  Parents' marital status o L.

e ' Househald size. U / e i
e Supported by parents 1982 - | - - e
. Smdent[smmﬁiqqpme. T N

-~

. EPM 3 utmzes a more compie:c erqor measure than EPM | or EPN( 2. Smt:e |

~ l
. househoid size. en'or is dxstnbuted dxfferently than mcome tax-related applxcatmn L e

) ' " e . -'\‘ . | ) ‘ » ) P
we o e s e




S - error. the Loregsze curve of removahle errdr by 9er<:ent of recipxents shows a shﬁntly

,*

) more gradua{ rate of
Q

’Group 15, wzth only 1.4 peycent of” cases accuunts for lb.& percent of cumulatwe net |

i

‘.Lerror and six groups represennng 11 9 per&er{t ei the sample account for 50 0 percent

vernca.i increasF than the premus two mode!s Nevertheless', BN

Y

| ‘of cumulative net etror assor:iated vmﬁ the tour data elemen;s (AGI, taxes paxd, o

e household s:ze,andstudent!spuuse mcome) ’; . ‘ o .
IR ;,EJE'&M: VahdatthGl,TaxeePaidandsmdmtJSpemeIneome . e o
7 The EPM # ‘error measure is. drawn frorn verxfxed data on dependent st}xdent'»_"'
|  ' RS , incame as well as famuy AGI and taxes paxd. Datagppncable to mdependent students B
s therefere zdentxce! 10 EPM 2., ﬁ - - | o

. f

(5161) Dependent Group 32 has the largest mean underpeyment‘( 544) - a

Sphts on mdepen&ent students are the same as those famd in EPM 2 smce the' |

~

e o error mamx ior mdependents in these two models is xdentxcal. Aitogether, ther,e were- |

5& gmups formed by the medel, 26 of wmch were ﬂnat greups PR

mcome produced the fouowing results; '

e .Second level split on whether student hved with parents current year
S - ° Th;rd level sphts on source of tax ﬂgures and parent marital status
o\" Fourth level splits on home values and source oi tax fzgures

;o

o Wth lev’el splits on taxes paid ahd. AGI

P ° Sixth ievel spllts on net mcome, age, home Value a.nd number of exemptions

| . S o 'Seventh Ievel sPlits on AGI and nethousehald assets
e ' Afinal eighth level split on home debt. &
L . : S L ' o 5
. . , ‘ .Theg&up definitions for EPM 4 are described fully in the figures for EPM 4 below.
S o IRNNRNY: 2" -
o : . R . ‘ . e 1

For dependent students, addmon of efrer related to net dependent/spouse

Independent Graup l? has the hxghest mean overpaysent of th.e 26 fmal groups i .
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Thu'teen pred:ctor Vanabies (after status) entered the mode& for EP‘W Q, in the

' ¢

bulk ot error related to the data e!ements measured by EPM & are found in a smau..

]

proportion of cases. Group 17 (with 2.3 p&rcent of c:ases) acco ier 18.& percent of

cumulatwe net error. About 26 percent of thxs gmUp have overpayment errors

averagmg 5605 per rempxent, ,whﬁe ne’ recxpxents in this group had underpayments._i

The top fxve groups (17, 21, 45, 31, and 27) account for 10 8 percent of the rec;pxent

’ popuiat;on and 56.# percent of recxpzent error related to AGl, taxes pﬂd, ‘and

dependent student/spouse net income~ L e ’
EPM 5 - Va&datmg AGI, Taxes Paxd, Household Sme, Nontaxable lncome, and
Student/Spouse Income | o

. The EPM 5 AID model pmduged 'the, makimgm .fifty-one'grnups‘of which 26 are

final groups. The overall mean net _error associated with the five_data elements

» -

;8A,"">‘22' B

.- The Lorenze. cutve of removahle erfor by percent of reczpients shews that the ! f

‘fonewxng order: - et T D _‘ ,
. : ”~ X
I Eather/smdent Income portio( .
e Lived with parents 1982 R
e Taxfxguresource PR ' ‘ ‘
o ‘d."n Parent's' marital status L | y | |
. 'Exémptions I R
.. Householdssze éi/ N !
e Netmeome SRR - o]
e Taxespeud ST ’
e Nethcmeholdassets SRR ‘ . 5 ‘
| « T T
e  Homevalwe' . E
L g e e
L Hﬁme»débt‘. o
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~

evaluated in EPM 5 is more than thce as large as the ermr ev%uuated m EPM

. -

modefsl 2 and 3. (See the group summary table beiaw.) | L L
| ' BRI

\ The hxgheﬁt average net error ($219) in EPM 5is. found in Group 29 Gmup 41,
 hasa mean error. of $208. The tewest net_error figure is found in: Group 26 ($-13f

R ]
Almost half (16 of f;ﬂ) cases. m Gmup 29 have overpaymeﬁt ecﬁ-ors, a.nd these *over--
A '_f.' ' _‘payments a\rerage $617 | _ ] k |
: o i ‘l'he basic hézlependem/dependem status spnt was xmposed on E.PM 5at the fxrst F) L -
C " A . bt . . S o8
L e Ievel.."/ ) ’, m LT ;,-}ﬁ ot BT
| - For zgdependent ,s:uglents, the smgle second level spht used' the- independem
) " \student income portxo&‘ganable.‘ T hu'd level sphts were on the age and AGI varxabtes. o “ -
| -Fourth Ievel s{:hts used spurce ef tax fxgures and number of exemptions, fifth Ieve! , %
““\-‘m ' P
splits used net household assets ahd het zncome, sxxth level spnmdd netz incame e
. R
) B agaln, and the imal seventh level spht was on age. , : |
L S Depenﬁe):t sphts are quite ccmp!ex, as ean be seen in the dsagram for EPM 5‘ ‘,.\‘ »
beluw. There are 31 dependent student griups, mcludmg 16 fma.l groups created from, i .
R 'mne levelsofgroupsplit5° L S ‘ g |
3 R . SecondievelsphtsonAGl SEEE | R §
| 0 _' / Third level sphts on lwed with parents and household size | |
. ® : a -
Y e  Fourth-level sp&ts on i‘ncome portion of father, number of exemptions, and
net household assets e N S
o -+ e  Fifth levej spht on source of tax ﬁgu;es LT o -
' . T | “ .
. ® Sxxth level sphts on AGi and gross income e .
'9 Seventh level sphts on net income, cash, savmgs and eheckmg value, and L
‘e Exghth level sphts on inccme portion of father and parents"mantal status
v ".anthlevel spiitanhome vaiue. ' '¢ _ S ' e
- ] ' ourteen predicter varzables defme the 26 fmaj groyps l,n addxtxan to depeﬁ-
_dency status, the va&aﬁl_e(s entering the mode’l are' ‘:? - . ' a - ~  -
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. ‘f ' : R . )
“ .. .
N -~ N -
. 7 , T < | f
e ‘AGL S . e
.o e lncorne port;on of father/student R . J ' |
¢ s vaedwzth parents 1982 et e S ST
Y SaurCe oftaxfxgures S L .
e oo ] . . ‘ f" '- ' '- ! . . . -
. Number of exemptmns oo (‘ .
. ~, . ‘ . .,“"» ¥ ‘ : )
L e Grossmcome . T SRR L
“ . . Nethousehoidassets R . T LT | o
AN Netmcome .o j S | ‘. SRR - } Y
. ‘ - . " ‘. . ( . '.\«’;‘«' ‘ el v K N o " - - e
L SR | Househo‘ld‘size ety . | |
A e
LT e Cash.savxngS,chec:kmg A At ,. T
R4 - Parents’ mar:talstatus, e S

.-

™ Heme \faiue.

! v
o .The Lorenze curve of potentxaliy removable errar by percent :If recﬁ)pxents doe.s(
' /

not slope qmte as steeply as Models 1-#, mdicatmg the more comphcated nature of
mteractions ameng the variables. used to calculate .the errar measure Neverthe&ss a L
. largé propomon of .error zs tound in the groups with hxgh average net ertor. “Group 29, -
» with i. 6 percent of atl cases, accounts for ?.9 percent oi cumulatwe net m):rer. Groups o
| 29 (’#1, 25, 43 and 49 represent 8. Spercent of the population and 34.8 percent of

‘ cumulative net error. ‘ ) L ~

- EPM 6 - Va.lidating AGl, Taxes Paid, Household Size, Nontaxab!ehcome, -tiquid~----~--~ e
‘ Assets,andStudmthpmsem::omeﬂ ' L

EPM 6 employs an error measure ba.§ed on a.lgehrmc case error related to mcre,
d o Peu apphcatzon items than any of the other seven models cansxdered here. As a
resutt, this model exposes the greatest amount of potentxany removable rrof.
- . | o _ This model a.!so produces the most complex AID output. | %

- (< J , : 0 ‘
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e EPM 6 produces the maxxmum 51 total groups and 26 fmal mutuany excluswe e
‘gmups. Graup 39 has an a\ferage case’ net error of $236. T\vo oth&r graups, 25 and 43,
also have average net errqrs of over $200 Seventeen of ru cases in Group 39 have -
o . } L
et H_'over-awards averaging $572 per case, none. in this | group have under-awa:ds. | ’
| As the ctiagram of Atﬁ result ;:: EPM 6 ulustra?,es, the sphts def}mng the fmal‘ o
oY W v , _ B
Agroups are comphcated. R " o> ,‘f.‘;r . S
- Fa‘r independem:sl the sphts occuras follows' 7 -
Vo . N' . ) ‘ . : e s
A, e Second level splits on income portion of student
q‘:‘ o e ,Tl'urd levei sphts on AGI and age : T T 4
.‘{'. . . x g Fourth levei sphts on number oi exemptxons a.nd source o&tax ingures T —
S e Fifth level sphts on net household assetsand net mcome : \ EE ;_' | e
< ;:"&C e ,‘Smh tevei sphts on net mc:ome o | \ e "
o '» _T en levels of gmup sphts deime the"ﬂnal dependent student groups R TRt
| :‘-J’}"* - | | ~ -
. BRI 1’_‘“. Second level spht onAGI | - _‘*.‘23'.. o
R Q | ’.T hird ievei splxts on household sxzé and swrcﬁ of tax ngures R s ?,;, S
e liourth level sphts on net household assets, mcome portxon of father and : ‘ 
| investrmrient value . _ -
o ' Fifth level splits on number of. exemptfens and taxes pazd * " L
. ,Sixth level spiit on home yaiue and age . . L
/f— o e Seventh level split on number in college and-net lncomé A - -
. * Exghth level split on $750 financial assistance from parents in 1982 and '
L | income portion of father. , |
! ‘ e Nimh levet split on ingome por‘tigqi offather . o
oo ° - -Tenth‘level spli't on izme po,l;tion. of fathe_r-again. N - g
R . ’fhe arder in whxch the predzctot varxabies entered the modei is a rough indicater
g of their statxstical strength in explammg group variance for this medel. | ' “
~ : BEPE - : had ‘.," ,.‘_ - ) '. . . ‘c
oo 28 . - - .
.k | ' - ‘,VA 25 . o '!_. . ‘ . . |



e .“"Inc‘nme pdrticn of fa‘tt{erfsfudent e, T, ‘ , .
f . | . Tax fxgures source ' | ) . T
1 | o Investment value B BN = w | \ L
o e Taxespaxd ey .
% e ; 0‘ s ‘Net hcmsehnld assets o R Co e e,
o ' ’,oﬂ Net mcor\ne S P ., X i | ;.‘:' o L o .
Le T .._'j._ﬂ'_;,~Househo}dsxze o R
. J-’S{lpperted by parents 1982 S SRR D
? Y Age . R S e ._“.”
. o | ::“'Nmnberoiexemptxons S ~ S SRS
| , ~ ‘0 "; Number in coilege. ORI o o 4 ‘ o
-»~‘l‘he hnghest net error group, 39 consxsts of 1.7 percent of total cases and
s " | conmbutes 7.9 percent of cumuiatwe net errnr. The top fwe gﬁoups, 39, 25, 43,\ 47 :
o R and 31 account er 9.9 percent oi cases and 3‘3.1 percent of error atmbutablep’to
”\ . g . 'misrepnrtmg ot the sxx se;s of data elements included m the EP\& 6 errok measurE. 1

. EPM7- vald ting AG!, Tam Paid, chsehold Size m&!\tontaxab!e Income R

o EPM 7. produces the maximum 51 total graups and 26 ima.l groups. Group.27 has :
i the highest average net error ($2381] Eighteeen of 40 cases in this group-have over- .~y
awards avera.gfng 5549, two cases have under-awards averagxng $125. |

o q\ lndependent groups are.defmed by seven levels of sphts- ' '_ | _ é‘

© - PN ale L e em o ek e d po———

o Faurth levérs‘ﬁﬂfs on source of tax fxgures and nwnber of exemptions

-

e’ intn level spnts on net hausenobd assets and net income
. Sixth level spg;s.gn household size and net income

- . . Seventh tevei splits an taxes paid and age. '

- . { | .
¥ - ' . ) w

. o o L. [
) . . . - A . .
. .
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Depenﬁehf ﬁtd}:nts are dmided\inm 14 fmai groups by the foliowmg e'i)‘gh;f_set;'ohi ) 4.'
A!" 3/,; . Y] }»z ’ . ) R

gphm‘ A | > ‘ ?ff-\"""- S LT R S Lo -

A FEEY: .
‘ ' v . DR TR
o -

"";_“.f‘if‘f" & Secmd tévek sphts on*‘ki@usehold sxze ’ . N

Ll

» &

L : | . Thu"d\}ﬂei spms on 53:&? ‘paid and hved with par‘ents i982 Lo |
L 6‘, Fcurtfx level sphts"qn ;paxems' mamal status, Mmber of tranSactions, ané
S ‘-,'”r“f numberd‘f exemenq‘ﬁ;?”/‘@ BT S
R L “.,;':';"Fxfth !eval sphts onesionrce of tax fxgures R N
e .' : f““‘ " ) Si h Ievel sphts cm ta:;}es ghxd A%AGI | = h PR ‘ .‘

" “ N ! ~ A' ".

S K

S{L,x) -~

. Venth level SPMS on du,mber of exemptmns and household size o ';‘ L

T : b . . : DR .
. . " e L ¢

| oo Y Exghth level sphts on mgome portmn-of father and student assets. s
) TN oA e ' . ) N
R The predu:tor varxables entered the MD model for EPM 7 in the fonowing order )

Y after the imposed dependency status splw S - ', e N

o J S e Inceme portion of studem}spouse S |

) S e Househoid szze " .

| "‘. " J )

T * Tax fi‘gﬂrgs,sourc,e“,- S R . ) - g

o Transa'ctioﬁnhmber R o I

e . . Nethouseheldaésets R B : T S

Q T Net mcome .ﬁ o 8 N '-
‘o Taxespald i . & | .
e Numberof exemptﬁons T | o T |
S SRR ~e Age e } iq._ e M e -ﬂ.. 3o ...'.-....._,.«.:IW.]-._;. m
o Student/spouseassets S e

~ Patents' marital status. -




- error m the tour elements measured by EPM ?, o
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f dents. ln addttxon, as stated above, a fan'ly large number of ces
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The Lorenze curve of re, novable error by perceant of rec:pxent& for E’.P\i 7 shows‘

N ,
a relah«ely smooth decreasmg slope Group 27’, thh l 6 percent of cases constxtu

9.3 percent of curnuletlve net error. The top fxve groups, accountmg for 1

‘ of cases, account for 43, 3 percent of the total cumula;we net error attnbutabte to

)

/
k..._‘

EP!\QS VahchtmgAGI,TaxesPatdand‘

cy Sta_tus#

EPM 8 is quite sumtar to EPM 2. Vermcatzon of dependency status, the extra - :
element present in E.PM 8, presents partxcular measurement problems for AID mOdel-’ .
mg, ‘In those cases where Stage One analysxs xd?tmed errors in dependency status, it .‘
was often dtff.rcult to estabhsh what ihe students' ‘correct awards should have been S ) |

because necessary parent or student mcome, asset, or famxly data was not avarlable.

This is parnculariy problematsc m the very. smau number of cases where we n
determmed that students finng %s dependents shou!d actuauy have filed as xndepen-‘ -

. thts analysxs because either l) the cases were selected for’ PEC. velrdatron, or 2) the
apphcaﬁbn data,}{ged“ to look hk‘e 1982-83 data, would Aot have egtitled the. studentr

were “deleted ‘from; . .

‘ to an award at all. Finally, rt is drffxcult to. dtiierenttate cases where dependency

errors were "cabght" lndependemiy of ventxcation efforts ﬁnked to moome vertfica-n |

tion. Cdses where parents AG! is vertfted through tax forms may also be cases where .

dependency was established using tax form exernptxon hstmgs. As a result, the AID

model for EPM 8 failed to find any differences between students using verified andf |

-

-'-—‘appl:cation data on’ dependency sfatus. Group deﬂmtions in EPM 8- for students are “,: o ..«

, therefore xdentxcal to those for dependent students in EPM 2. These are lxsted above

m the dxscussxon ot EPM 2, and can be found In the tigures for EPM & below.

Dxfferences in the appearance of the charts is the result of graptuc arttsts placlng the ‘

. l

¥ - . . b - ‘l . : . ;_‘ .- o ‘ - ] ) ( a

| boxesdrfferenﬂyonthediagrams ARV, o

ek
T
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', up by a factor of about four Thxs was done in order to auow vxsual separauon of the
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Comparing the E.tght Models. Cost-ﬁffecuveness lseues

The ultxmate purpose of estu'natmg tbs eight models previously presenged is' to

-

select the model and vahdatxon scheme whxch would be most cost—eifectw A Cost--

eﬁectivenes.t aneiysxs is used to answer one ‘of two related quesnons:
. thch e,lternanve achieves a gwen or speciﬁed goai at the lowest cost, or

vaen a level of resources (costs) whxch alternative is most effectwe. B

4

Fxgurez presents the cumulatwe numbe: oi cases and cumulatwe error po;en- o

tta!iy removable for the efeven most error-prone groups for each of the e:.ght modeis:

E:gures 3-A “and’ 3~B ‘are grap}uc representanons of thls mformation. The table,
assumes that the are twg.ymuhon rempxents not already ﬂagged for vadeatxon or .

exempt from vahdanon. Figure 3B is the ieftmost iower pomon of Fxgure 3A blown

hnesegmenfﬁ f '”f e e f‘ S

| Tms table and accompanymg graphxeal representatmn lere derxved from the set 'g- |
of exght "Average Net Student E.rror and Group Slzes for Final Groups“ tabfe présented =
in Appendxx A of ti'us report. The percent of cumulatxve net error and cumulatwe L
percent of cases columns from the earher tahies ‘have been multxpl,ned by aggregate |

net error and total cases based on two muhon students to develop the cumuiatwe errott‘

potenuany removable a.nd cugulative number of. cases -

For. examplg, xf EPM.} was ‘used to select” 350,000 cases for vahdatxon, about

533.6 miltion. in error could potentxaﬂy be removed whxle EPMZ wouid- potent:al!y

o

yzeld betwoen $31 1 and $32.3 mt}hon in error removed. i

!n order to assess cost effectiveness, it is necessary to know the relatxve cost of .

the exght aporoaehes All -eight requite a tax. form irom etther the pare,pts of
&

dependent students or the independent student. Models 4, 5, and 6, in addmon, may

require two (or even more) tax forms.k Models 3 through 3 reqmre adftxonaj

25 ‘ .

. : , f L» . -
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| = S N documentanon for hOusehold size, noutaxabie mcome,'hquid a.ssets or studegt status.
= , _“It shouid also be noted that these four xtems are not easny documented, x.e., they
LI c, ‘ ’ >
would be costly to vahdate. . - * L ‘
o & “ Uniortunately, we are not ncw able to asﬁgn relatwe casts 10 the vanous' '
.strategxes. However, EPM 6, wl'uch could" uncover about $9O muhan in error, xs ukety , f -
.“‘to be the most cost&y- EPM 4 ;s hkeiy to be up to tmce as costhr as EPM 2 Stnce. S a
. EPM & requxres documgntmg both student and parent mcome. o — L A
’, o Removmg 525 I uuon in error would require approxxmately"_ | | : S |
e m,ooo electmns usmg EPM,S EPM 6 or Epnﬁz IR
, e selections ngPM3 T o , ' .
) S ) | 204,000 selecnons usmg EPM I .
& ) 215 000 se‘lectxons usxng EPM 2, EPM 4 or EPN 8.
ane the re!atxve costs of the cﬁfierent sc.hemes becames avauabie, or ar@ |
v assumed, the fxgures and tables can be reca.lcuiated usmg level of resources as thev
honzontal axes. Thxs wui convert the fxgure to represmt c:est-%ifectweness tradeoifs‘ ; ~
| amongst the eight madels. | | | | | | -
| ln terms of validation the ﬁrst question wouzd be, "tf the Department wanted to T
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. -‘Status . | Bependent Bependent 'Iﬁdeﬁendent‘ flépendent_ Depéndent Independént |
~ Adjusted Gross Incode- B\fer $10, 000 Over $16,000 Over $8,000 Over $10,000 Over $10,000 $8,000 and Under
Income Poition of ¥ - c N - : )

. Father /Student , ,ﬂver 1  Ovey 84% | Over 78% - | - 84% and Under | 4 . Over 78%
Tax Figures Seurce From Tax Form - “ | Not From Return < Not From Return From Tax Fom -} Not From Return
Investment Value . $0 . a S : $0 < '
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Net Household Assets’ s ' . 1 N Lo '
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| Exenptigns - ( ‘~| &andtider. | 2 snd Inder | N Y173 and Under -
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