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Y tl-us péper we discuss the development of, the r new EPM: tbe. compmison of ﬂﬁs

: me 1982-83 processor me and the 1983-84 Vahdat’ion Tables. From the above two

Development of the error prone model.(EPM) for the 1984-85 Vahdation cnteria

was hased on @ companson oi the 1983¢§# EPM c.nterxa and a newly estimated EPM. o L
In: addition. three, separate data bases were used in the development. L e o

t’ *
- - -~ - . ‘, ' - . 1y -
¢ ' e LT

e The msz-ss Quality ControlStudy DataBase L
. "‘ 1383-8lf Vandat'ian Tables p:g'duced by. the Centralfroceswr o

e ’? A fandom sample oixappncants irom the 1982-83 processmg yéar. |

‘ “ -
G‘ Co
: - ' . &,

w

. The dev;lopment was sequemxai. First the new EPM was esnmated usmg the

1982-‘83 Quahty Control Data Base and then-eyaluated using the random sample from
“the 1982-83 processor file. Second, the existing (!983-8#) EPM was eva.luated using

eva.luatmns, the 10 best EPM groups were selected: five' from the 1983-84 model and
fwe from the new' EPM. Thnrty—sxx new groups were formed by combimng the. five

-

groups(plusareaidualgroup)tromeachofthetwosonrces. - at;- T

Frem theﬁ 36 graugs, the "best" seven were se‘lected as -the 1984-85 E}PM

validauon crlteria. e - : - . ""_ .
. "‘ - " . ’ - ) v B &3 ‘0‘ ,(\ X “ -V 5 \‘
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P The develqpment of the new EPM was based on the follcwing procedurcs and
assumptions-, LT ‘ e \

e . . - L . '.‘\\ ’ »
> ,‘ . . . - ) -y ) .

. e A sample of 1982-83 Pell Crant Rec:piehts ongina.lly selected for the 'Pen'
I © . Grant Qanty Control Study (E.xcludes ehg:ble non-recxpiepts) was used for
- estimation o

0. e Cases assumed to haVe met the Pre-Estainshed Critena (PEC) were ~ f{
- ‘ S excfuded from the esnmation databaSc R Rt A .

R - e The model is based on an "explpratory" data analysjs approach embedcfed in o ~
"~ - the Automatic Interaction Detector (AID) software package R _ |

e, L . .'Values for varigbles eonsidered for creatmg_ splits were' taken rom the- R
. " firsteligible transaction- A e we .

'

Sample cases with depéndency status error were excluded

Dependency status v@s used as a farced splm D o

‘#‘ .
i

e ‘" o The'error deﬁmtion used to develop the new EPM ﬁmy ekgloitgd the richness af \
L thc Quaiity Control Study data base. Error-was definedas the potential chahge in~th‘e R
. Studeﬁt Aid Index (SAI) resulting from va.hdatioq of the followingapplication ltems: "75 B . N
L ) oL S S
T e Adjusted Gross lnccme of dependenf parents or mdepencfe.nt stidents {
‘ § co o US. Taxes Paid by dependent parents or independent students . Y' \ ]
| e ° ¢ Household Slze of decendent parem.s or mdependem studer,ﬂs
. Student/Spouse Net Inéome for depenq\gt students.
- This SAI chm;ge is measured as the differcnce between sm on the first Qﬂgible G
transaction and the SAI based on best values fo:' AGl, Taxes Paid, chsehold Size, and I ‘ |
'Student[S use Net Income. One aSsumption embedded in tgxs deixniﬁon is that ;f"-’ *
validationfat the Institution would' be.as etfectwe iy uncovering and removing SAl' ﬁm
-error as the multi-faéeted’ field work used in the Qualif.’y Control Study. Furthermare, -‘5 o
s the’ best value SAI was capped ar 1, 600 poiﬁts In order 10 restrmt the measure to . “é
. eﬁectiwie SAI changes. S | L - o o fx '

o E'-'orty-onc applicétion‘items'were consiﬁered'as‘possible variables for predicting f ;" |
. " erfors. Whese variables are presented in Table. t.. The variables identify character- LA
s istics of the case and: iami!y, dependency status cf*the studmt, and of the lﬁcome, o

wealth, and expense status of the students and parents. o Y
o ’ ' v
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. Fs ure d’ provides mformatmn on the,éighteen ﬂnel groups which emerged from :
the AID quential search estimating procedure. These groups are defined hy 13 of the. )

-

| : -The av rage net ‘ermr,. cﬁmulative net _error, number of cases, and curhuls!xtive.
percent of ceses for the 18 final groups are' présentd in Tahle 2. The entr:es in

columns 3 and. 3 are used to Create the Lorenze curve in anure 2. Overall, the model

appears to be X.ﬂte effectzve In that it xdennixes the- 15 percent of the: cases whxch'\f

acceunt for ovet 50 percent of the cumuiative net error. '

R

- LS -

. . 20 Evaluation of the New EPM

» 0"9 error. Fq r example, group 33 has the highest graup errer, 259 SAI L
. points, aad 's thUS listed £ he figure, - N

The average e!ﬁrs and’ group sizes shewn in T able 2 ere bﬁsed on the !982-83’

Quality Control Study sample of Pell Grant recipients. In order to evaluate the

‘ . l . X S
z . ¢ ¢ T B s L T -~

: e e el ~ PN . . n . . R o . ) PN .
- . ¥ ‘ : oo
& 4

| Review of T ab'le 3 supports the folbwing cemmeﬁté or comlusxonsa
, Y

-

B 'potentia! of the new EPM; its. effechveqess was simulated by runnmg the mode} o
~ againsta random sample of eligible applicants from the 1982-83 processor, file. Table
-3 presents the results of this simulanorx as weu as 1he prediction imm the QC data ,
bage. . |

. &  While there are differences in-the pereentege of cases. falling into speciizc |
groups, overall the predicted seleetiens are reasonahly clese to ssmuiated

a selectlens

". ° 'l’he columns headed “SAI Eri-or“ and “SAI Change“ are not du-ectiy'» s

comparables - | . ‘o

»

—~  SAL Error is measured for four items between values_ on first | e

transactlon to "Best" values.
-SAL Change is measyred ﬁor all items from ﬂrst 1o last transaéﬂon.

N 'SAI Change is consxderably below SAI Error for most er;or-prone groups-

' "Validation and “QC Field Work® are not comparable treatmefits. ,
SAI cﬁange{%emg beloy SAI error 1rtdicates sexistence of remaining
error. .

) SAI changs - dces not agree with ﬂ':e best comeptua} eriterie, i.e., the
' change in the finam: -induced by vaﬁdation.

it
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- t} " f . Be'fm-e.' : ) mg jrom the exzstmg to the new E-PM, it was necessary o evejuate - ) i
- the effect ess of the e:ustmg EPM. Table l.t presents the results of using the
: existing model against the random sarnple -irorn the 1982-83 processor file. The fin ‘
,*' c column of Table K presents the 1983-‘8# validation ;esults for the first exght groups. lt *

“ . is these, eight groups which represent ﬁe EPM ‘validation criteria for 1983-8¢, SAL ° .- - |

L g, changes shown in the last column are only for cases suhmxtting corrections. ¥
I8 . o . . ‘

L
ot . The first group, 15. did qune weu, baving an average SAI cnénge 6f 75 for 1982-' o
' - 83 and an average SAT change of 123 for- 1983-8#, the most error prone groups remain SR
_the fu-st listed groups in the Table. : S;milarly, the 1983-84 vaﬁdatxon tables, B ’)
L h\dicateﬁ in. the last column, aiso support the contmued efiectiveness\‘of the existing e
N EPM‘_f_“""-. e o e
* _s.o . Developmmtofthe l§8¢¢8§ EPM Validation Criteria \ R

The Vahdation Workmg G:oup met to review the materiais presented up to this' S
pomt. The purpose of their deliberatxons ‘was to arrive at the best pos&ble EPM .
T eriterxa for 1984-835 given the dual constraints of data muabmty end time. It was
| '7  A decqed to seiect Te best groups fmm each model. ,' S -
| . . - _
In terms of the New EPM, best was defined as having high average SAI ehanges
based on tié~simulated results.. A review, of the final column of Table 3 1dentifxed .
L groups33,5,23‘,llandzzasthebestiromthenewEPM. T =
The choxce was more diﬁ‘ncult with respect to the seleetior\ of the best groups .-
. for the existing EPM since there are two separate efiecﬁveness measures reported’in
Table 4. Groups 15, 21, and 25-are high on both criteria and were chosenis 30f the 5 L
- .best groups. Group 39 was highest on the 1982-834nease:e of SAL change while group - S G
45 had the fourth highest 1983-84 SAT change falling just aftezwe three groups  ©
a.lready selected. ’
‘l'hese two sets of 5-best groups allow for the possible constructlon of 36 unfque .
' groups,, Thus, the next task was to eval,u,ste these 36 groups with resmeet to average .
_SAlL error. ‘l’able 5 presents the results of crossing the 5 best, plus residua! groups for
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- 410
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1,516

" 48&

—y

18,021

53

OTHER .. 45,626°
o s

29,592
3

10,139
| 21

31, 7‘18 -

'51

32,169

- 23

2,104,455
bt

- TOTALS = 45,626
k . . . . , } ’ ‘ ‘ X 75

-- = empty set

. 1Istline =n weighted to total 2.8 inillion eligible applicants after screening out cases PEC or ran domly vaﬂda‘t&d -
efrom Ist ehgibie to last tram.action Mean includes zero SM fOf aﬁsﬁcants with

" 2nd line = mean SA}
EKC

Aruitoxt provided by Eic:

- . ' §
19 ' ' e ' . ¢
e ’*‘., . . ..’~

A e

- one eligible

8,484

81 -

don

~ 10,139

R 3 |

) .
b S ’

’ 651’180.

88

47 866
29

- ;'

2/532,705
K

28



. each model. The table-entries are the numBer of ceses likely to be* selected and® °
. average SAI chan e ior selected cases. Table 6 rearranges, by average erro:, 25 of the
.36 groups whlch are not empty. Table 7 contgms over-and underaward averages fer :
~ these 25 groups '

. ) . | . _' Examinatxon of Tables 5, 6, and 7 rbsulted in the fnllowing dec;sions. | ‘
® ,f ‘ ,Au cases satisiying the deﬂmtion ior new greup 5 shsmid be selected :2\}{; |
4 |  _' g . ) All cases satisfylng the defxmtien for new group 33 should be selecfed o o
- R , * 'QQ o Ail Cases satxsiyln,g the defu% ion fer new grpup 11* shc»uid be selected |
A ". | < . Cases satisfying the old group 15 Aemutimq but not satisfying deﬁnitinns

‘ for new greup 5, Il* 22, 23, oi‘ 33, should be. selected

e Cases sansfying old greup‘ 21, buv not’ new groupgs, ll, er 23, should Be
‘selected

5 - L Ceses saiisfying the new §roup 23 d'eﬁmtion, but not the deﬂmﬁ%ns fur old = L
R . ‘-Cases setisfying the oid group. 39 definition, but not deﬂnitions for new "
R n ; groups 5, 11, or 33, should be selected. |

Tables 8 and‘ 9 ‘dncu'm'ent the 'expecma numb‘er of selections and resulting SAT
changes for these eclectic groups. The defmxtions for' these eclecn! groups are
enumereted in the "198%5 Vaﬂqetion Criterxa” which is inciuded as Appendix A,

4 , ‘

“

*Given changes in the processing system, group il had to be somewhat redeﬁned.
_ This change Is reflected in Appendix A. . R

’- -
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AVERAGE' AND cumumm ERROR mb CASES FOR\ ~ .
c;noups FORMED BY BEST NEW GROUPS AND - o
| B rmemmm% - K

S . CUMULATIVE: 'CUMULATIVE Qi,, ‘'%OF .
NEW  OLD 'SAI°  NET SAI NUMBEROF ° TOTAL ~
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S T vauwmns AND UNDERAWARDS FOR GROUPS FORMED BY
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| 18L-E5VALDATION CRITERIA™

;\
J< .

“Randb‘m !
o Raqdom2
- ‘\"Psc Al

v
g

. PECA¥
- \ : ‘‘‘‘‘

-~ PECAS

C PECA6

-

PECA3

_PECA7

*

_ gdtus is "completed."

~ status is "completsd.“-

F—Very elig|ple t: tax fxler. RO

E"ﬂ'}' eligxble non-tax fﬂer. R

L

 Any previous transactxon rejected for the sum of po:tions being o
" . ‘greater than 120% of AGI, and business/farm value and debt are any

‘combination of blanks, negatives, and zeros (reject A), AGI (D24) and

* portions . (DZSa and b) have been verifled, and tax return status is
. "completed." | | | ‘ . |

Any prev!oﬁs transactxon re)ec‘é%l for the sum ai porﬂons’bemg
- greater than 120% of AGI, and business/farm value and debt are any
combination of blanks, negatives, and zeros (reject A), AGI (D24) and

rtions (28a and b) have been verified, tax return status is
“estimated,“ and apphcant is dependent. R

Anw p:eviuus transactien reiected for Zer

combmatm of b!anks and zeros, and appﬁcant is depe:{dent. o
Any p ious transaction re)ected fof r
{D25a) have been verified, applicant is dependent, an&

. .. - . w . A!: .
Any previous trmsacﬂon rejected for repor

statusis“estimated." o L ‘}
‘Any previons transactmn rejected for r
computed tax by $300 or more (reject E), AGI {D2%) and taxes pa.id
- (D25a) have been 'verified, applicant

_Any _previous. transaqtign rciecteﬁ fogg reported _tax exceedkg

computed tax by $300 or more {reject E), AG' (DZ#) and ‘taxes paid -
(D25a) have been verified, applicant is independmt, fand tax. retum‘ -

status is "estxmated. ;

AGX and the sum of‘*
 portions is greater than zero (reject C); AGH D24} and portions (D28a
~-and b) have been verified, business/farm value and debt are any

r?ed tax exceeding .
~.computed tax by $300 or more (reject E), AGI (DZ#) and taxes paid
tax return

ted tax exceeéing '» ,:
.- computed tax by $300 or more (reject E), AGI (D24) and taxes paid -
" (D25%) have been veriﬁéd, @Plicant is dependent, and tax retum:
epoﬁed tax- exCeed'in o
is independent, and tax return

B

Nk

e
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cm'rEmA DESCRIPTION

, -PECAS - Any previous transactmn re;ected “for Socxal Securxty match and SA!
o L ‘caleulated using reported SS is less than the SAI calculated using the -
\ . - 5S{ile amount by more than 50 points or, if SAI cannot be calculated
( S . - the amount on the SS file exceeds the reported SS amount by $500 (DS
o ~or $100.(1) (reject F or G), and Soctal Securlty amount (D29a.) has -
-~ beenveriﬁed. ) g o |

’ QF PEC A9 ) Any prevmus transaction re;ected for Social Securxty match and SAI
- calculated using reported SS is less than SAI calculated using. SS |
~amount by 50 points (reject F or G), and reported SS amount (D 9a) —
- .i | has been corrected and new reported amount is less than the ﬁle LT
~+ - amount by 5500 (D) or $100 (l) . : | |
QR:._ ST e SN
. Any prevmus transaction reiected for Social Security match and SM .k
. was not calculated and the reported S$ amount is less than the S5 file .
7 77 amount by $500 (D) or $100 (D) (reject F or G), and reported S§ . ..
‘L L amount (D29a) has been corrected and now SAI calculated using = §
o - . reported SS amount is less. SAI calculated thh SS fﬂg amount by | X
. ... more than 50points. o R | .
“PECB . - Any previous tranisaction has an SAF oi greater than 1660 and current
* : | transactxonhas an SAI of less than 1500. , . o

" PECC . " The result of subtracting the cutrent eligible SAI from the hlghest N
R TEEE eﬁgible SPJ of a.u prevmus transactions is greater than 99 pomts. o *’ o

S PECG Studem;s released from the valldation hold file automaticallr se!ected
A for validation fdt-the current year: ,

EPM 1 Dependent student with taxes paid greater than 1596 of m@-

"EPM 2 Depenﬁent student with taxes paid-less than or equal to IS% of AGI,
"~ ~ . itemized deductions greater than Zzero, household size greater than
number of exemptions, &nd sum of portions divided by AGI is
negMive, greater than or equal,to 0.51 and less than or equal to 0.95,

. or greater than 1.05. . ‘

ooy

r'a

Dependent student with taxes paid less tha.n ot equxﬂ to 5% of AGI,

. Itemized dedu;mns are zero or. less, SAI.ls 1000 or less, paums' R
marital status is mried, househaid size is 7 or more, and AGI is L
515,000 or more. |

- EPM & mdependemw&emmmis mzmzsesamq:,mus
I greaterthanS# andtaxretumsta is"estimated. & , ‘L/'
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| " "CRITERIA DESCRIPTION . |
‘ : e ' .
o E.PWS" Dependent student who. did not hve thh parents in 1983 and tax
S return status zs“estirnated "o |
- EPM6 - : ;Dependent student with taxes paid legs than or equal "to 1596 of AG!,' '
.. R ‘itemized deductions greater than zer , number of exemptions Blank .
R - or greater than or equal to, ‘household size, and  medical/dental -
. -~ .- . expenses are zero or less. (Excludes dependent students who did not -
&« > 77 lve with parents in 1983, tax return status Is “completed,"” and taxes
N .paidisgreater than $500.) | N .o
. . EPM 7 o | Dependent student who lived with parents in 1983, parents‘ marxtal o
' ’ . status is not divorced, student was not supported by parent in 1983, . -
d taxes paid is greater’ than 51000 and. studen‘t's assets are equal to
' ‘zero. - R ‘
eYl. o The same dep@ndeney status in- both years and 70—9096 decrease in
i : o ‘taxes paid. R | C |
: ? cy2 . The same dependency status in bath years and the same nenzem AGl o
W . in bath years.. o . . '
3 -CY3 .- . Independent status 1n both years and 3180-10096 decrease in oth? o
o *CY# o . "l‘he same dependency statds in both years and househald size( R
ST e decreases by3or moreer increases by ZorI::re. ST e s o
N QAS“; o Tax return status is "wul not ﬂle“ and tax filing status is tax filer. ‘
) v l_. ‘ '
QAS.2 1 7 Tax retuen status isblank,AGHsequaitozem,andm
‘ o is tax filer.
QAS3 Every eligible with mﬁmsmp status of "eligible non-citizen.“ *3;%
s
' C ' « T o 1
,\ . ' ‘ -
N s
N * o
' . - k ‘*} ‘ .
‘ o ) -, ’
. ' 30 i
Q ¥ p : N { T ' " .

3

. ,_.' v
- .:}.1‘59



