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W\ v Th1s report descr1bes efforbs made in 1981 82 to’ .

, e op an error-prone model (EPM) to help Jque the extent of ;

" misrégorting of income and family size on applications for f

lent~sponsored school meal benefits: (EPM's are, stat1stvta1

as that produce -6coring systems u_ed-to d1st1ngu1sh A

, appl'cat1ons likely ,to result in excess benefits from app11cat1ons
~likelly to be accurate.) A sample of 2,480 cases from the National
Evalu tion of sthe School Nutrition Programs (NESNP) databasg was used

i a1ys:s. 1,984 cases were used to develop the model, and. 486

- were set aside to test the model after its development. The '

- -statistical'procedure used to generate the initial EPM,_sequent1a1 _
- search, made use of the Automatic. Interaction Detector- Brogram.' L

-~ Although analys1s of the NESNP data successfully produced an EPM, the

= model had two maJor ‘deficiencies. Therefore, data from/the 1981-82 °

. Income Verification Pilot Project: (1vPP) were uged to.continue
exploring EPM development. The random sample cons1sted of 741
families from 54 schools part1c1pat1ng in Phase 1 of/the 1VPP. .
Results showed that the -model developed from the NESNP database was

. -validated on in-home- addit data. The, goa1 of produqmng a simple bug
effective EPM dlso was achieved. The/ resu1t1ng scor1ng profile was

- found to be capable of selecting a. subgroup of.applicants who have a

e

70'percent probab111ty of rece1V1ng/excess benef1ts£’(RH) v -
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( : " E’XECUTIVE SU{'IMARY

) ¥ tThlS_ report, }gfresents efforts made in - 1981 82 to
/ error prone model for: USDA S school meal beneflt programs '
L

/

v/

a part '- 'of ‘the_ lncome ' Verlflcatlon \Pllot Pro;ect reve el

'beneflts . to _ a’,? substantlaIJ number .of- students Therefore,_‘]
L appr'oprlate : for ' the' Income Verlflcatlon " Pilot - Projec ,‘_ a
'Congresswnally mand'ted ‘study of proceduresf to prevélt and _detect B '

{
m|sreport|ng, to, consi er the development of an error prone- -model,

.Error,proneuv modéls (El-Ms) _are statlstlc.al formulas that 1prod ce .
scoring 'systems, Wthh |n turn are\gspd to d|sthpgu|sh app1‘ioations‘
llkely to result |n excess benef'ts from those that are likely to.. be
\accurate ‘Many other Federal beneflt programs use erroraprone models to
_reduce fraud and waste. - The “school . ‘meal . envuro:gwent however, .h_a‘s'
'severaI features that prevent an easy adap‘tatlon of the EPM systems used"

by other Federal agencies: T e g '

‘f. ‘o Appllcatlons are processed durlng a brief perlod at the.

L beglnnlng of the school year. Therefore a complex mult| -step
scorlng sys em would not be feaslble ekj

"« Most school food author|t|es do not use computers to procéss e
applications. Therefore, an EPM would hav_e to be simple and A
‘ «  easy,to use. = . o L e A

Yo e 'Maxlmum meal benefits- per appli Znt equate to a few hundred § NG
L ' dollars. Therefore, the model should be highfy efficient in
- identifying applications likely. to result in excess benefits.

B * Further, the model should Peqmre minimal resources.for = o v
- C lmplementatlon S : L E VR
% . ) " s ' v . . Yy - )
)' ‘ . ) i @
¢ . . ', C . ’
e v 0
[ » . ‘.30-";




b The school meal appllcatlon contalns a Ilmlted set of Sw !
varjables, ‘and ‘school staff are not likely to have the resources e
8 to access other student records when ‘reviewing. the application,
o - Therefore, the EPM scoring system should rely excluswely onlthet

v application . | : i :

Given thesev envlronment(al constraints, " the 1981 1982 : effor‘tss’;'-'t

7‘ develop ana‘error prone  model were viewed as’ explor‘atory "The analysls
’Ieadlng to. model \development proceeded in an iterative . fashion. - The
""fl‘r'st analysnslobjectlve was to determlne whether meal . appllcatlon type
data would be sufficient for producung a model. If ‘the flrst goal was
; achleved the 'second goal ‘would: be to.build a model that would be hlghly
: effectlve, yet almple" enough -to- be fea5|ble in the school‘meﬂal operatlng

envnronment

:Th'e:*._.resql'ts Kobtained‘. in _"‘fres'ponsegato :th_ese analvytric ‘-fo,bjectit/es"-"

are: T v e

It is fea5|ble to develop a prellmln error prone model B
‘that uses application-type data and.is effective ln |dent|fying
applrcatlons Ilkely to result |n excess beneflts -

N
. e

k The analysis- Ieadlng to the model spec:flcatlon suggested two
‘major chair;ges to improve the meal §ppl|cat|on process:.
-~ Applicants should be’ reqmred to report income by source ~ .
for each adult.. Requesting aggregated income by household ’
Cor |nd|v1duaI}tended to produce omnssnons kg

-- Requnrlng redelpt of Food Stamp beneflts on ‘the appllcatlon
is ideal for dlstlngmshmg truly éligible applicants from
- those who misreport. Redeipt of Food Stamps was the
strongest predlctbr ofﬁ:ﬁcurate reportung

** o The analyS|s Ieadlng to model development also revealed ‘that
omitted or underreported wage income was the Iargest factor
contrlbutlng to. the receipt of. excess beneflts . Ry

. The error- prone model developed and reflned in 1987- 1982
- produced a scoring ystem that is highly effective, yet simple -
_ touse.” The Kkey pre¥ictors of excess beneflts in the four step

- scorlng system are: .o__ ) o (/\

- P8C8|pt0f Food Stamps, and ﬁ
- reporting totsl income close to. the eI|g|b|I|ty cu’c off -
po|nt

) '.1
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T If the arror- prone model contalned In thls report s’ used to
BN select a three parcent sample of applicants, cases with excess
- w beneflts are four times more |ikely to be ldentlfled than would
b - be the case uslng random sampllng e )

‘ *

These findlngs collectIVely suggest that an’. te‘t:r"'c‘n? phoﬂe model - Is
. an effectlve and feasible tool for preventing and detectlng the award of
excess meal beneflts In 1982-83 the EPM Will be further tested and

: reflned wlth a more comprehensive data base.
' o - .
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Thls report ‘presents the results of efforts to produce a mechanlsm
:‘that school dlstrlots might use to selact meal benefit " appllcantm for
verlflcatlon ln a.n efl}lcaclous manner_ Error prone models refar. to
. statlstlcal .formulas. that" use appllcatlon characterlstlcs “or other

P

. accesSIbIe data to estimate “the Ilkellhood that ~8XCeSsS beneflts are (or’’
_ ﬁ}uld be) rece|Ved by an appllcan? A maJor area of inVestlgatlon ln ‘the

981 ‘82 pha e of the’ Income Verlflcatlon Pilot ProJect (IVPP) was the -

feasublllty -of-, deveIop|ng a preliminary: ‘error- prone model,- lpd, if

feaslble, he ' development of such a model for testing in 11982-83. 'The'l
”f‘. remamder “of th|s chapter presents background ] |nformat|on~“concern|ng
*error prone models and. thelr feasnblllty in ‘the . school meal operatlné

env1ronment Succeedlng chapters present the ' 1981- 82 efforts‘

%’r’or prone model development and their results '_ - e o |
An lntroductlon to Error Prone Modelllng and lmpleme'ntatlon
Federal Agencles ' \._\ ‘

~

are statistical

.

As was mentloned above, " error- prone_ " models .
formu“las " Used to |dent|fy .characte‘rlstlcs' of” featur

appllcants ancl/or ' recnplents that a_re' v assocnated ‘with ""porting

. V‘Error prone models - are descrlbed non- mathematlcally as error- prone

en efit‘ L

)

profiles, and the. proflles may . be used to: screen and ’select appllcatlons

' for verlflcatlon L Thus, ) error prone models 'j<.«’and profiles .are '

Ly

:prlmarlly a detectlon method because they help. to- |dent|fy a case ‘with -

errors rather than - prevent the appllcant from maklng an arfor. <The¥l\’

developmenthé‘f error- prone models (EPM) however, often prowdes msnghts .

. into- the nature of mlsreportmg Th|s mf’ormatlon can then be used by
o ) . L ) ' o . P : d ’ !

~
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program managers to ohangja the applloatlon dooument, the appllcatlbn
. Process, andZor veriﬂcatlon prooedures so that errors can havpriaventad.
The EPM davolopment offorta ln IVPP produoed’ both types of re sults.

The (TEL of an error‘ prone quel\ offers several advantagos. Flrst,

It~ provides : an" objectlva bafpls \for salacting  appllcations  for
verlflcatlon. " In ‘contrnst‘a to oxnarlontlal or Intultive. selactlan basad
.on susplclona, AN error-prona model offera a non- blaaad approath to the:
Identlflcntlon of appllcatlona that . warrant \furthor examlnatlon. Saecond,
‘solectlng only the casos that oro most Ilkoly to contaln earrors allows
program managers to greatlyf Increase the offactiveness qf' verification
actlvltles. “In, contrast to random sampllng of ‘appllcants,. an error}prono
model permlts IImIted resources to be applled to those appllcatlons where
the. pay- off in errors found and savInQS\ ach eved are lII<er to bé
greatest Further, arror- prone : model -based sele,ctlon excludes from
- verification - those - appllcants * ‘who " have very Alow. . probabilities . ‘of
mlsreportlng,/ thus reduclng appllcant burden and preventing wasted
resources. ¢ - b o o o )

Voo

L]

Many Federal agencles currently use error- prone models as ea tool

T to support rt the proper management of their programs ) Amwg them are the
» Department - of Agriculture's Food Stamp Program, the epalr,tment of
'-Education's Pell Grant (student grants for. higher education) Prdgram,"’the
Social - Securlty Admunlstratlons Supplemental Security - lncome Program,
‘and " the lnternal Revenue Servlces Federal lncome Tax Program A brief

" synop5|s of the role of EPMs in these other Federal agenmes fOHOWS‘ S v

FNS . has funded research ‘projects |n error prone modellng ’for the
Food.Stamp Program ln North Carolina, an error- prone model is used “to
provnd\e A, basis. for targetmg the . work of perSOnnel mvolved in
- verification . of - appllcatlons In . New Mex1co, an error- prone model has
been developed to |dent|fy the most slghtflcant .types of errors and' thelr
~causes. ~ New . MeXIco isl" now examining -cost-effective methods for
'correctlng these types of errors 'An'er‘ror prone model developed by
Texas - |s belng used to - |dent|fy low-risk appllcants who- can be glven

A

extended certlflcatlon, thereby permlttmg reallocatlon of. admlnlstratlve \

.
LN
. v
BN
.~ e
. v . * \ . .
. EA .

resources to the appllcatlons that are more llkely to contaln errors. '
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The Social Segurity Administration usds an errop=prana madel in
managing " the Supplemantal -C&murity Incama +(SS51) Program. The' madal
spagifies the avexrage colla arror for diffarent types of beneficiaries
and the results ars usad (o establish radeterminatlon proceddres for each
beneficlaryf based:on the expeeted dollar- |Q$§._.‘|-ﬂ eaeea where large ..
lossas are antleipated hacause of the hngI\, rubability‘ of earror,
recletermlnatlm\ﬁ ara cendictad more frequently'and invelve more Cletalled
prc)ceaalng, Tha _model s daslgnad to direct retletelmlnﬂtlon afforts to .
the typos of beneflt cason whare the axpense of processing . 3E most likely |
“to be offset by savings resultlng from the dataction of relntlvely uostly
B""‘N‘“- o T L N,

" The U.S, <Dapartment of Eclima‘tlop} Offlce . of- Stuclanft Flnanclal
" Assistance. uses an error-prone modol ln’ managlng lt's, I’ell Grants

Program, -This model . Is used to prevaent the. mlsnlnga\Uon of - Fodaral

"student‘flnancial ald funds.  Whlle procean the appllcatlona, those

that match a_proflle_for_a ﬁhlgb_ P_mbabllltym,of mlswpm tln‘g-am,,.samplqdw .........
for ‘verlflcatlon. These appllcanta are asked to provlde documenta to
support Informatlon shown on their appllcatlon‘ forms,  Selection of
'/a_bplic'atlons Is performed by computer after -eligibility Is determined and
verification is performed by Iocal_"college financial aid administrators,
No - benefits are - awarded until applicatien data are verified or

corrected

In contrast to. the'pre -award review per?ormed by the - Office of
Student Financial = Assistance, the- Internal = Revenue Service uses
error-prone modeling to F'review tax returns after initial erocessing
Once returns have been processed and refunds have been made, IRS selects
for audit tax returns matching a profile suggestlve of a hlgh probablllty
of error. Taxpayers -are then contacted and undergo an audit. If errors

?a re

nd the taxpéyer makes payment, plus intérest to the IRS. Thus,

alt IRS performs its audits after return processing, the penalty and

' pay ,requ!rements equate their system to a pre-award detectloi?_"
system. ' o ' . '

. . As ' is evident."’fro"rn' t&is brief - diseUssion, Federal . 'agencies use

- error-prone models for a variety of purposes:




' error-prone models are used to:

. *  To gain'a bettar upderstanding ﬂf apror Sout'caa 0, that
corpectiva egtmng gan ha taken to pravent aryor 5.

# To target admlmstratlvp rasources sa that savings for
« arrar detaction sunpass thaa axpansas of parffermma
verifieation, ~ ° N -

" Ta reduce applicant burden- by el!mlnatma from
\verification affarts applications and/ar heneflmamau likely
nat to be in arrar, : - .

. Thesa .axamf;laa ~ alsq vapresant a varlm_,y_‘: af  operatiopal
anvironmants, ~ For "instance, the Pell  Grant Prograni s administerad
cantrally by the redavnl Juvm*nnmnt.. , Stuclenta apply dhm,&ly th the
govarnmant and aancat;nnn ar*a ;5|‘nmaaeul by « c..nntrantm' In A umm'al‘
and uatel;llte altes. .ERMs "are- applled « by cnmputar as A part qf

applltation moceéaln’g. eml than Im‘ml enllage financial  aid

h«lmlnlstrator “eoncluat. Vm'lﬂndtden bafot*e gawards. are. dlabmaml. In
- othar’ proqrams, the atdte plﬂys a role’ or the applicmtlgn pmpm OCEU I,

at tho local lavel, I‘or Instnnce,.ln programs uuch an AFDL, and Food

';"Stampr- wher'e thu*-ntatn-— contributes: to-banefits- and administrative-costs;
“state agenclea often are rasnonsible for daveloping and updatlng the EPM,
~and, overseeing Its . use by local aqenelm@fllm are provided to local
ltofflces ~whora caseworkor manually scFoon ’appllcatlon: or, If "the.
. applicatlon process ‘is computerlzod the. applicatlons ‘aroisc‘mmwd by

computer. = In programs such -as: Fopd'Stamps,v AFDC  and  SSI,. all
appllicatio‘ns are verified®« before benefits. . are . awarded, and

.

*  ldentify cases for more frequent or less frequant R
redeterminations. ‘ . L

, * ldentify cases likely to require more extenswe or less . : .
extensive vemfncatlon : o R '

-
’

None of 'the programs highlighted here 'iober'ate, exactly as ° the
school meal. programs do. The“ school meal .programs. are similar to Pell
Grants ln that the local admlnlstratwe staff are not pald directly for

_helplng ‘the Federal government administer the program. This occurs'
‘because the programs themselves are thought by some to ‘produce an income

for - the educational institution. ln the case of Pell Grants, the program

'_makes hlgher education affordable to students who otherw1se would not be
"able to attend thus supplymg -more income from tuition fees, etc This

a1



Teal Tpragrams application mqmnum and  aligibil

1

fjncame s used to .acghire and* maintain ?é@!“t!@é, and ta provide -

educational pragrams and seryices, Ip the casa’ m‘ the school meal
pmqvamn, the Fedaral reimbursement foy magls and studsnt pa\«ments far

‘meals. provide .~ a " significant level af funds needed ta suppart the

program's  administration  and s’»;zgratinn; o direst mhtvafatg phblic
assistanee  pragrams like AFDE, 8§81, and Fand Stamps do pat produce an
insame  for the: lacal administering  adeney. Instead;  the rale of the
looal  agensy i& 19 process  applications 'éim_j dishursa monetary or.
afiiivalant banefits, . ' | ‘

\

Tha Pall Grant program is alsa similar to tha mead programs in

“that Lha-aﬁmjmlty of banefit data;rnmqtmna akeur in tha baginning of the

school  year, In conteast,  other Fadaral  bapatit ‘programs: hormally
process applications at a Palativaw uniform rata throughout tha year.

, , L : .
Althnu_)h most similar o the Pall Grant Pragram,: the suhanl  aal
pn)ujg‘;mm dlffgo' from Pall (n'ams in, ohe lmpmtam |:?mt In_ the whagl

parformad by thu local agancy that Ia also. responsibla for dlﬁhur'ﬁlng tha
maal hmmfltg. In the Pell Grant Program, Iot,,;al agencies are mgpunuiblg
only = for clisburum;mnts, tha -Fadaral ,govarnmant |a responsible for
roviawing and t\pprovhu the :sppllc.nthm. In"this respact the school meal
programs are mora shmlﬂr to AFDC and Food Stamps  bocauso local  staff
handle: apphmtlon - procossing, ”  aligibility datarminations, and

[

" disbursements. SR g s .

S L&

"Thosa qlmilut‘ltiox “and dIme'mwn* demonstrate  that  no  othar
Fodaral puogram pro’vldos a proclso ax: st:r\>n of EPM \\ppllcatlon ‘that could
b'e transferred fo the xchool moal programs, A summary of issues ’
associated with adapting any EPM system. for the school meal environment
follows. | . o | e

¢

Applying Error-Prone.Models in the'ASchogal Meal Operating Enviroment

The use of EPMs in the school ‘meal programs is being considered by
IVPP because there is a substantial amount of error, inpth.e lmeal |
applicatib‘n process and as a consequence public funds are ‘being' used to
pr-?_vide benefits" that “exceed the true elig‘,ibility_ of _ some: ’applic‘aritsl.__,.

C 12

datarminations ara"
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\

-

s

The ér;r__or ‘rate - is ";i.or':ume'.ntga in earlier . IVPP »%;pbr‘t's:" and - in’ [
p.I'eViQLiS reseagch by USDA's foice of the Inspe'ctof .Gé;ieral: Therefore,
it is incumbent iip,on prog'ram. adm’inistrétOrs to take ‘corrective action;
and it is’ advisable that ‘the cqrrective' action be as' cost efficient.afs
possible. An error‘-proné model strategy, is at,gl-i.kelyi‘ ‘candidate to support;
the proper m'a\l'\agement of .the programs. However,,the school me__::il programs
have several ‘iunigﬁe",.fe;tures that. affect th\e | feasibility  of

®y
>

*  Families are required to reapply for meal benefits annually. '+
 Because schodls traditionally complete administrative papenwor
at the beginning of the school year, virtually all meal - '\
applications are processed before October of each school year.
This places a burden on determining officials for quick review
" and processing. .In many‘other Federal assistance programs
. eligibility determinatibo and verification occur@hfbugh'out the
' year. Therefore, the Burden of conducting verifications based
on an error-prone mode| is spread across the year rather than
occurring ;all at one time.: _This c¢oncentrated workload problem
is unique/to the school meal programs and the Pell Grant °

Program. v . .
« Traditionally, the school meal programs have accepted o T
. self-reported, unverified information about houselfold size and )
income’ and have based eligibility determination on these: . '

reports. In contrast, many other Federal assistance programs
require documentation of income to support the eligibility
determination process. The imposition of an error-prone model
and additional verification requirements may meet resistance

from both parents and SFA officials. '

_ s The enabling legislation mandates that the application '
» form for, participation in the school meal programs must be easy
- to complete. The amount of information that can be requested
. is, therefore, limited and the form must be easy to understand.
The need to use an uncomplicated application affects flexibility
" to add screening items that would support identification of
potential misreporters. : ) ‘

« The school meal programs have a relatively low per student -
dollat benefitsrate--approximately $200 per student-annually.
Efforts to reduce misreporting will not be cost-effective unless
the amount saved through prevention and detection of Lo
misreporting is great enough to offset the additional f :
administrative costs associated with verification. '
Cost-effectiveness may be more readily achieved in other Federal,
assistance programs where benefit levels are higher. '

s Applications for meal benefits are processed by SFA and/or.
other school officials who _h,,ayemany other responsibilities and

’
Loe
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. hmlted tlme to ‘devote to the ellglblllty determlnatlon o
: process Implementlng an error-prone model would place an \
~additional burden on these personnel In contrast, some other

Federal assistance programs assign- personnel to application

T processmg, eligibility determination, and verification as a
major aspect of their job. This feature has implications for -
the cost and feaS|b|l|ty of implementing additional verification
requirements based on the results af an error- prone model.

. ‘School food authorities do not receive any Federal or
state funding to conduct eligibility determination and
verification efforts. An error-prone model may introduce
additional staff requirements that are not currently funded.
SFA officials believe that they may not be able to perform
verlflcatlon unIess they recelve additional resources. ‘

., There is no provision in the law that wouId permit

recovering funds from individuals who received free or .
reduced-price meals for which- they were not eligible. Other
programs have such provisions or. are able to adjust behefits to
reflect the results of verification. Consequently, error- prone
models will have the greatest -pay- -off if they are used early in
the school year before substantlal benefits have been awarded.

7 These features create some major challengjs not onIy for the
development of error- p‘i~one models but also for vnrtually any form  of
correctlve action. Given these circumstances, |t was decided . that the
|nvest|gat|on of error_-;yrone‘models in IVPP would be most sensitive to
the following issues: & | . - oo '
«  Because the maximum amount of benefits that could be -

overawarded is so/small, the model must be able to target in on

highly error-prone groups that wouId make verlflcatlon cost
effective. v

"e  Because of limited SFA resources and the lack of
widespread, computerized proCe551ng systems, the model should-be |
quick and easy to implement in a manual processmg
environment. ‘

J Because legislation mandates a simple appllcatlon, the
model should ideally rely on existing appfllcatlon data
These 'issues dictated an |terat|ve- process for modeI development
that responded to the following questions.
* - First, could an effective model actually be developed with
the llmlted data currently available and potentially available
~ on the application? That is, could a model be developed at all,

and if so, would it be effectlve in identifying groups of
. applicants with an extremely high or extremely low error

. , ”
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. rate?
* Second,:if it v?s posmble“ to develop a moclel

‘could one

be both effecfive in detecting applications with hlgh error

rates ‘and be'non-bu rdensome to use?

7

A

The_se‘questions ar_g addressed jn Chapters 2 and 3.
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'END NOTES

lFor the purpose of snrppllcnty, the terms error 'prone models or EPMs
refer to both models and proflles

2pre-award verification methods used by other agencies include:
requiring documentation with the: appllcatlon collateral contact wnth
‘employers, banks.and other local agencies; and inter- county and .
intra-state tape matches or data exchanges with employment security
wage files, motor vehicle files, child support and enforcement records, etc.

"’The IVPP School Year 1981-82 In-Home Audit flndlngs (Applled 4
‘Management Sciences, May 1983) found that about 17 percent of the
o appllcants for school meals had application errors that produced an -
: ,_;ierroneous ellglblll’cy determination. A 28 percent error rate was found
’.'by USDA s Office of the lnspector General in 1980. o R

3 B :
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At the‘\'beglnnmg of the lVPP 1%’1981 FNS possessed two nat|onally

., representative data bases that potehtially could be/usd to attempt to

Wi
,‘_;7:'!.

/_ develop an error-prone ‘model. .« Neither data base was! r however,
b because neither contained béth verlfled el|g|b|l|ty data "anhd_a plica't{onj
data‘. . The two ava|Iable data bases were: S 1 A
. An OIG “audit d,ata bage conta|n|ng information about 766 meal R
- program partlc1pants collected in May. of 1980. , :
. * The. Nat|onal “Evaluation of the' School Nutrition Programs

(NESNB,) data. base containing |nformat|on about 7,628 meal

program Wants collected in the Sprlng of 1981. ., , -
The primary advantage of the OlG data ,base was tha/; t/ possessed
ellglblllty errors detected by . audits. Fo‘r the / urpose of EPM-
,'development however, it was. limited because it, was (a relatively smajJ
data. base and contalned few varlables from the appllcatlon that. cbuld be
~used as predictors. For |nstance, it did not contain, children's grade /r
famlly lncome sources Further, the data were older than the NESNP data,
“ ~and did ' not reflect program changes that occurred between ~1980 and 1981

) This fact would reduce the generallzablllty of the EPM results ' //

.The NESNP data base also had a major l|m|tat|on relatlve to EPM°
- development. The criterion measure _(aw rd of excess benefrts) was based
on personal lnterviews,‘. not audits. 'Hiqever, the recency of the data,
the large data file, and the ‘availability of numerous varlables “to be
tested as predictors led to the select|on of NESNP for. the development of

a prel|m|nary EPM

Because NESNP was a comprehenslve evaluatlon of the school meal
programs, all data ‘available from NESNP were not_.'relevant to EPM
- development. Therefore, a sample of 2, 480 cases that met the following

conditions were considered for analysis: < . .

10

g -
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e The Chlld was reported he parents as reoewmg “free or D :
reduced-price breakfasts lunches. (NESNP also included * ﬁ’?
children wthwere |nel|g|ble and chlldren who recelved milk

- only.)

e Adequate data ' were avallable t permlt an el|g|b|l|ty
det%rmlnatlon to' be made. (Slnce NESNP was based on |nterv1egs
with parents, the application was not available and ellglblllty
had to be computed from the interview data ) ‘

. . o ,Jg.y

¢ * The computed el|g|b|||ty either matched or exceeded the , R
- . parent's report of eligibility. (Since appl|cat|on ‘based . -
& eligibility was: not available, eligibility was computed. from the
~ .income and household information reported during the lnterVIew
' Only those cases where the reported ellglblllty matcheg o
‘exceeded computed el|g|b|l|ty were used in analysls e were
not interested in cases where the computed ellgcblllty was less ..
than reported ellglblllty because we were primarily interested’
in identifying cases of excess benef/lts, not |nsuff|c|ent ‘
neflts ) R S K

Q? the sample of 2, 480 cases,, 1, 984 cases were used to develop the
\model amd) 486 cases were’ set aside to test: the model -, after it was

developed " Thus results based on. the sample of 1 948 should reé)cate in
' the, sample of 496 ikghe Eodel is generallzable ' '

.o . L - o o \
Q_ : 3 N -

* The Predictive'.V'ariable’s S?elected fér Testing ¢ ‘ 39" O :@’3

L]

There are two' reasons why a vat;l{zble\ m%y &fflclently predlct

'mlsreportlng and, excess’ benef|ts * First{. the' variable may be rélated to
characterlstlcs of the mdlvudual that - mﬁs make him ' or. her careless or'
dlshonest- or that . may make |t dlfflcult for the ap§>I|cant to determlne

“his or her own income. . Such a characterlstlc could be self- employment
- fof . example, ‘because ,self employed llndlwduals ‘are likely! to have
_ |rregular and unpredlctable |ncomes ' Second the,varlable ‘may be ‘related ©
to .a person or Tamlly havmg an income above the |ncome ellglbullty |

cut-off.. Ownlng a-home mlght be such an |nd|cator o e ;Q Lo

Predl;:/tors were selected from among the.

v ny present |n (t’he NESNF"
‘data base |f they met one of the follownng crite , N

}a The predlctor could be easily accessed from the appl|cat|on

or school records\and could, therefore, be used to screen
appllcatlons on the basis of an EPM, - o

. An appl|cant would be unllkely to d|stort the fnformatlon

. ‘v ’ . " *
- ' .
\ /

"
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Al v &

he appln‘;\é,tlon ’Pnakmg it {:elnable |tem to use |n . _ .
n|ng appllcatjons ' _ _ ' R

An example of a predlctor that - meets the flI‘St criterion I‘woul_de be

SCI‘

numPer‘ of snblnngs in  school, _whlch’could be obtained'v_'from'., the
appllcatlon (ln some |nstances) or from school records A second example

d probably be determlned from other records lndependent of

|cat|on Ae. g,, parent emergency contact lnformatlon malntamed by }» e

others A, 'l\'

T

\ﬁ
\4

variables - llkely &toﬁ be reported"
their connectlon to ellgublhiy«\ determination “is . net

The*- second\ ‘triter‘ilon'- (ite., -
accuratély because

('. ammedlately obvnous) ls somewhat less precise. hen asked o
wull descrnbe thelr occupatlon accurately, though\{they migl not lf asked' Lo
n a con/ext where they thought it could - affect their ellglblllty" The
"same may be true pf ‘home ownershlp Varnables such as partlclpatlon in
“the F{ood Stamp Program or other assnstance progra s are, unlikely to be.. ‘
dsstorted however,‘ because f the appllcants perceptions that their

answers could l@ verlfled eas|ly

M ' o ' ;..'
~ Income ‘was. v_‘not’,used .as ~a predictor (except for recenpt or

hd
'

. nonrecelpt of publlc asslstance) because it is preclsely thls var|able‘.;"
Y that the partlclpant “is mqst l|l<ely to m|srep/oT~t lncome was, however,'
'used ln exploratory analySIs to. obt a better understa,pdlng of the‘
_nature of mlsreportlng . Correlations btheen the presence and absence of .
dnfferent sources of . |ncome and mlsreportlng were caIculated to determlne '
whether any relatlonshlps existed.. The analysls revealed that number of "
) earners was_ highly. correlated WIth mlsreportlng Number of earners was '
not used as a pred|ctor varlable, ho ever,. because this lnformatlon was
not requested on the 1981-82 appllcatlon As the next chapter indicates,
\ thls nnformatlon can be heIpfuI for making pOl!C&y recommendations about}&
' the format of the appllcatlon cog o :;_~‘ .

1
» 4

O - addlt%nal xconS|deratnon in the_ select|on of predictors . is
\ﬁe'ce:valldlty Face valldlty |s the |ntu|t|ve judgment that a var|able

. . § [

B




-’A shouId be |nd|cat|ve of mlsreportlng Somi varlables may correlate wuth

m‘lyeportmg through chance or through a. coniplex_network of causes and

’,_,e.f_fects UnIess the - vamablescan be cre ible . dse predlctor |ndependent"5

of ‘_‘».‘its emplrlcal propertles, it wo Id ber dﬁflcult to lmplement t.h:eil'f

model . - For)example, \rade oir stug it may corre\ate S|gn|f|cantly with

‘;lllected only from students in

.

mssreportlng by. chance, because data were;

seIeEted grades, or becausev there dqs fa . ;‘éal reIat\ionshlp between grade
IeveI and m|sreportxhg Because the."_var?ble does- hot have. strong face -

. valldlty, it mlght not be mclude"f’_ '3n"e _'r'”pgone modeI pr6f|Ie

FURE

b 'A" complete Ilst '.of,':” and the|r : res'ults “are N

g n alned ln Appendlx A bk
: '_'d ed in Appen A

~ '

£

'Th,é Dependen ,"r.%;/‘ S o

d m error- prohe mpdel development
"Dependlrlg on the svailable data ahd the f i
i use-. the model errors can be deflned as !

‘ _ f "reported lncomej between correct’
e|lglbl|lty “and” . rmlned erroneously, . and/or bel:ween
benefltk amountsv;?warded and the amount that should have been. awarded

based on accura

dlsccepancges ! ‘1; ‘

appI|cat|on“ data For Pthe school eaI xprograms, error (P’

beneflts.m excess of those to wh|ch he/s‘he |s entltled», lncludlng

. & .

L. Recelvmg a free or reduced price. meal when he/she is- not

* - - entitled to elther beneflt or . !
L . ‘Recelvlng a free meal wheﬁ he/she is entltled only to a : o ,
. reduced-f rlce meal.. S 3 RS L

) : o i ' ’ i
The determlnatlon of what the child I‘ECElVEd wa_s based oh the -
%,“ famllys response in the NESNP survey, ‘unless there were |nconS|stenc|es-
7{ wuthln the’ survey data in cases - with lnconS|stenc|es, the: followlng’- "

| rules wé*re observed o « . o « o ’%, 5 .

) . If a respondent dld not report recelvmg frei:)d\ch but | -
\._ - . reported receiving free breakfast, the. {ar etl hild in the T -
) famlly was class|f|<d as recelvmg free meal;, and : Lo

i




If a respondent repor}éd recelvrng reduced pr|ce Iunches e e
- but reported paying ‘more than the Federal ceiling (40 cents at
the time) for the lunch’, the target chlId in the famlly was SR

5 excluded from the ampIe »."-_;_,,, _ S

| Yo }he eI|g|b|I|ty scales Adjusttments were made to aIIow, fo,r .
.. sithations " -in’ which -, houséholck, may - have been g|ven a’ hardshlp‘
f ’:-'d}ed_uction;z""‘.‘because» of'f: high . hausing - ‘expenses’ 3on | other unusual

".ex'penses?’ I the appI|cant rece|ved more beneflts than he/she .was
ent|tIed to even after a hardsh|p adJustment was taken |nto account the

A appllcatlon was cIass|f|ed as |nvo|v1hg error

' Because the NESNP data ‘base | d»d not |dent|fy whether an appI| ant Lo
'f'recéoved a hardshlp delectlon, the prowe used proV|ded a gene ous ‘
.lnterpretatTon of eligibility. In other .words, a ch|Id determlned ‘to b& .

eI|g|bIe by the hardshlp formula may or may not have been eI|g|bIe, but a’
child determined to be |neI|g|bIe couId not have been ellglble under any,
mterprptatlon of the . reguIatlons A correctlon of this type will; not e

. .needed in the future because “the enabllng Iegnslatlon\no ‘longer pe .‘;
. *rgrantmg hardshlp deductlons o o e
' L 2 T o ) : <, S

. . v - : e T
Development of the EPM ' - . C

‘The statlstlcal procedure used to generate the, initial error-’prone'

._ odeI was sequentlal search -usnng the Automatlc Interactlon Detector»'
_(AID) program deveIoped by thef Inst|tute for Soc|a| Research at the -
“University: of Mlchlgan "; Appendlx B discusses ‘the specnflc parameters_,‘__w
. ' used irn:'the anaIysis - AID has” been used’ w1th conslderable success by

. deveIopers of £PMs for a number of agencles ‘ ' |

' AID uses a h|erarch|cal scheme that d|v1d.es groups of '.‘c'ases'j in -
*such a way that thesr dlfferences are maxnmlzed In'simple terms, AID
Qplcks ‘as its “first predlctor varlable, the one that can. break the totaI

; .sample into two groups--one that has a large proport|on of cases with
errors -and a second that has a, smaII proportlon of cases W|th errors,

Each of the two groups dis  split agaln. so. that the dlfference
'lbetween the proport|ons is maximized, and the process continues inan




.'.,lteratlve fashlon untll a subsample can no/longer be spllt meanlngfullyf'”f,,_-
"’because, for example, the number of‘ cases in eac’f} of the tw6 subsavv@le:."
v is ver‘y “small or differences between the’ two subgroups are\ ‘very sma
LM"’fAny subsample that cannot be split further becomes one. of- the - groups-
defined: by the model. '

Validation of the Model o

. The results of the preI|m|nary effort were valldated"-,’;'
rephcatlon sample As noted above, the repllcatlon sample was a subset'..."
of the NESNP data - baSe that was orlgmally set , aside to proV|de a
separate data set for testlng the pred|ct|ve value of the prellmlnary
-»_grouplngs Splits that{ were not valldated by the repllcatlon sample were
_apparently due to- chance. The var|ables that produced chance spllts were’
,-a"dropped as a Tesult of- the flndlngs from the repllcatlon sample and new
spllts thatdld not include these variables were created _ S EES

S

The. EPM deveIopment using NESNP data had “three 'results:'
’ .,Dmlsreportmg rates estlmated from the NESNP data, v(ariables associated

Results - T
—_— o S o

.-

W|th high error rates, and the model ltself

.

‘Mlsreportmg Rates Exhibit 1, presents flndmgs on the-extent of

' misreporting in the NESNP sample of househ_old_s. Colt |nd|cates that
”approx1mately 80 percent of . those famllles reporting “receipt of free :
meals (breakfast and - Iunch) were’ |ndeed eligible for these benefits.

" The' error rate was h|gher among those reporting receipt of reduced -price

'Iunches,v only, 49;6 ercent of this group was receiving th'e_ '
app,roprlatele'v'el of. benefits. Because ‘many more respondents reported
r’e'ceivingh free meals than reduced- prlce meals, the total error rate was
approximrtely '22 percent. The analysis reveals ‘both cases of children
recenvmg hlgher and lower benefits than those to which they are
 ent|tIed, ,muph of the error in the reduced -price category is associated
with chlldren paying for meals when they appear to be eI|g|bIe for free'

m8n|S
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E.XYHIBIT»"’I " ERROR RATES. IN AWARD OF BENEFITS FOR SCHOOL NUTRITION
S PROGRAMS—/"- ' |

_ ) ELIGIBILITY STATUS AS DETERMINED
S : - BY.. SCHOOL OFFICIALS Ry
CORRECT . L R ‘
CELIGIBILITY -« - - S -
-+ STATUS o - ~ Receiving . R
DL VL - Receiving. ~ Reduced-Price .. ~ Receiving =
’ Free Lunches Lunches -+ - Free Breakfast. .

Receiving appropriéﬁe o "'?? A Sy o
level of benefiti; - 18T ]~,49,6%vAE‘_'“_ 3 81 SA

Should pay full price”  * 5.5 . 195 185
ShouIdvpayvfedOCed price 515L8§‘j S NA o f NA

Should réceive free meals ~ NA 309 - - N

v

&
g

 XBased on-an dnalysis of the NESNP household §Ur§éy_of parents.




o It should be noted that these f|nd|ngs are based on repo‘rt's"vby St
. parents abo}Jt both thelr ‘income’ and thelr ch||d s ellglblllty , status
,Error ‘rates qwere estlmated wnthout reference to the appllcatlon or data
" on actuaI Jébeneflt status '_ Assumptlons ~ about. - the reasons fo,r_ _

"d'iscrepancle between .income level and eI|g|b|l|ty status were made on

“the basis of ecISIon rules noted earlier - in thls chapter. -Th.e flndlngs
suggest that personal lnterV|ews wnth parents, in ‘whic¢h detailed _i.n'co“me o
: ";lnformatlon was el|c|ted successfully obta|necl |nformat|on about. ‘more

o .|ncome that was reported on the appllcatlon

, The error  rate found in - this analySIs IS somewhat lower than the -
”'v'rate of - error found in prevuous 0IG studies: This may- have occurred
because report|ng accuracy lncreased " A more. l|l<ely explanatlon‘ howev_er_,
is ‘that the- NESNP data base perm|tted a less: restr|ct|ve ‘estimate. of_

error than did the OlG study The OIG study used ver|f|ed |nformat|on
\ In th|s analys.xs ‘errors. ‘were based on dlscrepgncles ,l - self- reported.

el|g|b|l|ty and eI|g|b|l|ty based on self reported income and’ household
data. - However, the error rates estlmated from NESNP are conSIstent w:th

the finding of" extensnve mlsreportlng in the school meal progranis. \

\  Variables Assoc|ated ‘with ngh Error’ Rates o 'T,he o analysis:

\

- |dent|f|ed var|ables that appear to be assoclated with " a high rate of
errors in ellglblllty status and varlables ‘that seem “to be assoclated
’ o w1th accuracy in (ellglblllty status: Exh|b|t 2 presents a listing of the
M;_%vac1ables_related¢-to thesevou,tcomes ___Because the resuIts are based on a
blvarlate analysis that contlnuaIIy spllts the sample ‘into two groups .
_ (one with a hlgher proport|on of errors and ohe with a lower proportion
errors) the" varlables presented |n the two categorles are complements of ™

‘ each other

Most of the - var|ables that are related to a high error rate are '
~indicators f be|ng relatlvely weIl off flnanclally For~‘_ example, a
~higher proportlon of error is, found among households: (l) w1th lncSme-'_".f:.
- from leldends or. mterest (2) wnth muIt|ple wage earners, or (3) -who :
.,':own thPlI‘ own homes These factors are |nd|cators that. fam|ly |ncome is
-.llkely _be - above - the' ellglblllty llm(ts and also appear to  be
" '-'surrogates for careless,ness or d|shonesty in. reporting |ncome T

.\ ‘ . . ' . R
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f‘lg-Presence of dlvldends or
s or Interesc

"jiﬁnlgh;Ecroc'Gcooo]fm

L P W Mvoﬁm SBEASEEEAE.s
L e T e c

- Error Rate:

~ Percent Lo
Sooof Samcle‘ 3

Low Error Group

" Ervor Rate

ool

Porceno %ﬂ

Sample':*

“"rwo or more wage earners o

: _._Mare‘adult present

gL  -* 'z’;1f' L

f~“‘Do not recelve publlc v
- . assistance

: No sibllngs in school or at

At most ‘one sibling
* attends school
4

.. Do not receive Food Stamps'ub.
‘Solf-emoloyed"

~ Presence of ‘male adutt in’
~ non-farn- labor force

Male adult has sone high
school gducation

Femalp adult absent or In '
. non-farm labor force
~least one recelving
" lover meal benefits "

Own home

k]

* “Fomale adult is high
" school graduate -
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' Receive publlc assistance

" One or no wage earneré Lo
vRecere Food Stamps |
‘MtsﬂfemMOwd

- Male adult absent, rarmlng

or not in lahor rorce S

Mo male adult or male ‘fess
-~ than a high school education .

;Female adult farms or is not

- lahor force

SOme snblings in. school

“and all recefve at feast. _l-J?}

~some benefits _'

‘ Do not own home

Morc'thanvone sibling
ettends school - . /'

‘Male adult absent

No female adult or female has*
less than a high school

;No dividénds or Interest present -

o 97.3 -
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L]

57.6
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lndlcators of lower income, ‘such ,a"r‘eceipt of public assistance

Apayments or Food Stamps and the. absence of a wage earner are assoclated

probably does have a relathely low |ncome and is’ ellglble to partncnpate

in school meal programs ‘ o

Exhlblt" 2 also shows the - proportlon of the sanfple that “has each
characterlstlc For'.‘ example, the. lll(ellhOOd of error Cin ellglblllty’

- with" lower error rates These measures ‘are |nd|cators that the household_v-

status s~ 51.9 percent for households with dividend or- interest income .

"but only 2 7 percent of the sample households have this type of lncome_ -
JWhen selecting varlables for an error prone model, both error rate and:-
‘prpportlon of populatlon must be consndered because the most useful'
0 'varlables are those that are both characteristic of a hlgh proportlon of °
' the,populatlon and assoclated wnth a high: probablllty of error. . - .

v

The most’ important flndlngs are presented below

*  Household slze, alone, is not a useful varlable—- what |s
important is knowing whether the. household contains a large. :

" number of children or adults. A larger number of children
attending school tends to be associated with program ellglblllty ‘
and low misreporting whereas a larger number of adults in the
household tends to be assoc|ated w1th higher lncome and hlgher
mlsreportlng : : _ :

" .« Source of income is an |mportant variable because. self-
-+ ‘employment and employment in"the nonfarm labor force. tends to be
associated with’ hlgher incomes ‘and higher error rates whereas ;o
‘income from farming er transfer payments tends to be assoclated
with’ a lower rate of mlsreportlng S :

%

L Food’Stamp status is-a ‘valuable variable because recelpt
' of Food Stamps tends- to be assoclated with lower rates of
mlsreportlng

e« 'Variables that seem. to be espec|ally useful because they
are, associated with a high rate of error and are found in a
‘large proportlon of the population are: household not -
participating in the WIC program;. presence of a male'adult in
- the household; living in a single family dwelling; household not
receiving public assistance; and household not receiving Food
Stamps. -

“In summary, the analys|s wh|ch prefaced ‘the model development
suggests that varlables which are surrogates for income :above poverty'
_(e.g., home ownershlp, living in a single family dwelllng, higher levels
of educatlonal atta|nment ‘income . from wages, small family size, etc.)’




tend 'to be"associated 'with lnellglblllty and error. Program 'eligibility
and accurate reportlng tend to be related to surrogates for Iow lncom,e(
(e.g.,_r partlclpatlon , _publlc asslstance programs,l large famlly ‘size,
little” or - no- incom'e_ “from wages, s|nQ~e female head of- household‘,‘_, -
~~_unemp|oyed male, etc ) ’

The Groups Generated by the Error Prone Model: As was mentloned

earl|er, all_ of the varnables that. were analyzed were ’ not consldered |n~'._.

the development of the model. lnstead only those varlables that met the o
follownng conditions wel're used ' . ' .

1) They should be avallable on the appllcatlon or’ easnly accesslble

ot

‘ so that they could be us%d by school personnel in applylng the
"model." o '

2) The accuracy of the varlables avallable to school personnel :
:should be the same as the accuracy achleved in NESNP.. For
instance, because income- amount tends to be misreported.on the:
"appllcatlon and may not be misreported in the NESNP interview,
* _income amount from NESNP would not be a useful var|able for the
EPM ' : .

The"’v' |n|t|al : error prone model dlvlded the sample |nto two
groUps--one wnth a hlgher proportlon of errors and’ one wnth a lower
_proportion of errors. A total “of 14, mutually excluslve groupmgs were
generfted in the |n|t|.al model uslng varlables that might be available to -
. determlnlng offlclalgld and were characterlstuc of a substantlal proportlon
of the’ sample.. These varlables were selected because they would produce

the most effncnent scheme for locatlng mlsreporters

Exhibit 3 is a tree dlagram that shows the subgroups that ‘were .
.-'droduced by the mltlal error ‘Prone - model - The statistic shown in
parentheses is the percent of the sample posses-smg that. combination of
"characterlstlcs i The E.R. statistic is -the® error. rate ' found among
individuals in that grouping: ‘For example, Group B |s'rec|p|ents who db
r‘lot_r'eceive - Food - Stamps, .whe‘re the female __adult is absent or in the
'nonfarm labor force, the male adult is in the'non'farm labor force, the
household is not near a large city, and there are no ellglble siblings . or
the . siblings pay for school meals. ThlS group constitutes 2.5 percent of .
the sample and the error rate for the group is almost 70 percent

A_ second summary of the groups is presented in. tabular form in )

20 zg .
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Exhlblts 4. and 5. Groups shown ln Exhlblt 4 have above average error

rates, groups shoWn In Exhibit 5 have below average error rates. I the
- error- prone model were Used ‘to select ‘suspicious appllcatlons, groups. -in

EXhlblt 4 Would be selected for further verlflcatlon of income data.

Conclusions about the Prellmlnarv Error- Prone Model Developed flom ,
: NESNP Data . ‘ . '

Thls analysls produced |mportant concluslons

. ° Flrst, lt was possible to develop an error- prone modeI for
- the free and reduced-price, school meal programs ’

. ' Second, use of this error~prone model in seIectlng ’
‘ appllcat|ons for verificatipn would probably produce substantlal
~ savings.over random selectnon of applications.

~ & Third, the analysls Ieadlng %o the development of the ' '

' model suggested several changes in the application and the
_application ‘process that could contribute to-a reduction ln
mlsreportmg and mnsallocatlon of program resources

S

lt is lmportant to note, . however,_ that the' esults' of th‘is‘.'.
4_ error-prone modeling development effort are. very prellmlnary « School.
" meal appllcatlon requlrements have changed s|nce 1981 and new ° appllcatlon
procedures may‘l elicit more accurate mformatlon o Af vernflcatlonl;
requ_irements' are, |mplemented they too, would '.alter vm|sreport|ng'
patterns. . These. developments would probablyr outdate the speclflc model -

generated by this study Therefore, the model deveIoped in this’ analySIs

: shouId not be lmplemented until it is tested with- more recent IVPP . data.
However, the analysts performed in developlng th|s model - revealed

: importa‘nt information about ‘the - nature of ‘ m|sreportlng -1t appears .
reasonable use thns lnformatlon to_ _lmprove the meal_ application
process S ' ' e

Evndence from the analy5|s suggests that changes to the . appllcatlon

: could reduce mlsreportlng First, the analysns’strongly suggests that -

b appllcants must report detalled lncome lnformatlon for ‘each adult This

would be accompllshed by providing separate lines for eachaadult‘.

household member to report income from each source" (eg , wages,

: pensnons, welfare, etc.), and requmng that a response be placed on each

line (mcludmg zero .or none |f no lncome is recelved from that source).
Income may be underreported on the appllcatlon because prior and current
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EXHIBIT 4: GROUPS WITH ABOVE AVERAGE PROPORTION OF ERRORS .

o o o L T o
T e - T N ‘ — B —rrg
' : ' L ’ S C Percent of T T

" Group’ e e SR ~Sample- Error'Rate

female househoTder absent or in the . ‘ :
~* non-farm Jlabor force, male householder in . o S e
" non= farm 1abor force, near a 1arge c1ty T , YL e

‘Participants not: rece1v1ng Food Stamps; - 44 .. .f66;l ; ﬁii»‘

'Part1c1pants not rece1v1ng Food Stamps, SR S T 62.9
' female householder ‘absent or in non-farm -~ - : C . ‘fg-
. labor force; male househo1der in non-farm =~ . '
* . labor force, not near a large city; and
.. . no eligible s1b11ngs or at 1east one -~
L s1b11ng pays. .

' Part1c1pants not rece1v1ng Food Stamps : 6.2 . 4%.0 - ‘*3&
female householder ‘absent or in non-farm- - R ‘ AR L
labor force; male householder: in non-farm =
labor force; not near a large city; '

’ s1b1ingsﬁattend school, but.none pays for

' ‘1unch"b1ack H1span1c or other :

Part1c1pants not rece1v1ng Food Stamps, . 3.5 . 45.4 ¥
female househo]der absent or in non-farm N ' X o S
labor force; male householder 1in non-farm. - o C ST,
labor force, siblings. attend school, but . o Y

. none ‘pay for lunch; white or Asian, sma11ﬁ} ot : ‘ o

" town' or near med1um s1zed city..

T s
S SR

Part1c1pants ‘not rece1v1ng Food Stamps, S - 8.2 40,4 -,
female absent or in non-farm labor force; . E o
male absent, farms, or is not in 1abor v e ’
~ force; fema1e comp1eted high schoo1 L e

‘ Partlcipant not rece1v1ng Food Stamps, - 4.1 - 23.80 ¢
female absent or -in the non-farm labor . , oo
force; male absent, farms, or is not in the , R ' Lo

- labor force; fema1e\did not comp1ete R A L

- high school. .. s : S

Part1c1pant not receiving Food Stamps, 3.8 - 41.5

female farms or is not in labor force; - Coo o .

male in non-farm labor force; no : . o .

siblings attend schools, or at 1east o LT ’

one s1b11ng pays.




" EXHIBIT 4: GROUPS WITH ABOVE AVERAGE PROPORTION OF ERRORS (Continued)

S e L Percent of - R
©oGrowg. - . . Sample - Error Rate

Participants receive no Food Stamps; . - . 12.8 "7 7 24.8.
female farms or is not in labor force; ~ ° . L
“male in non-farm labor force; some

siblings 1g~school and all participate.

Pért1c1pah£§ receive Food Stamps and 4 o n29.4
' both male and female householders are in . T
non-farm labor force. o ST




B L A (S N
. ‘EXHIBIT 5: . GROUPS WITH *BELOWAVFRAGE_}',EBROR RATES . wy ¥

. . N B . o
to . . poo
‘i A " v e

o SR

V. .:J”tfg S ';,5'tf:}wu‘; Percent Qf N A

Part1c1pants not rece1v1ng Food Stamps 5 N
“female householder absent or_1s in non= farm . ’
labor force; male householder is in - ;=
- non=farm 1abor force; rural areafnot: near
., ~city; some siblings 1n schoo] but all pay, v
S wh1te or As1an. / _ R

\:. N

‘Participants reéeive no Food Stamps; . -
female farms or 1s not in 1abar force,'_,‘_
male absent, farms, or 1s not/-in labor- .
force,.students 1n grades 4-6 or 10 12,

Participants do: not receive Food Stamps,
_ female farms or is not-in 1abor fofce,
;student 1n grades 1-3 or 7-9. :

Participants rece1ve Food Stamps, o
.male is in non-farm labor' force; . :

- female 4s absent, farms or-is not 1n
]abo* force :

. Partic1pants rece1ve Food- Stamps, o
~ male householder is absent,: farms, R
or 1s not 1n 1abor force. '

3
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 (to .a -lessar degree) appllcatlone requlred the eppllcant to eggregate'
Income for all adults, Thls metﬁod of requestlng lncome Informetlon did
not atlmulate the respondent to conslder ell sources of . 'Income for all_-
adults.: In contrast, the NESNP -Income data and ‘the In- home audlta
(dlscussed in the next chapter) querjed respondents about each Income
source for each adult. The error-prone analysls ﬂndlngs, which .shOWed
the presence of multlple 'wage earners and multlple income sources to- bel
indicatlve  of misreportgng, prov‘\:le evidence t ‘snpport, this

v‘ recommendation.g' | - j o o

. Two. other changes could be helpful One that s suggested by thlsj
'analysns (and which Was implemented by FNS ln 1982-83), s requestlng_

respondents to indicate whether they are receuvung Food Stamp benefits. -

In. additlon to being. useful “for selective case actions, this questlon o

-W|II also convey to - appllcants that a complete -picture - of - the family

o 'resources is being obtained which may help to deter misreporting ‘An'

addltnonal general change to the applncatnon process is suggested by the
.error-prone analyses. I_f-school districts require families to submlt
sepatate applications for each child, efforts should be ., made to a
f_'cross check . the:; appllcatlons vA--"si"gnificant percent of families in -the, -
"NESNP survey reported that children from the same’ household had dlfferent
EIIglblllty statuses for school meal beneflts '

)
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 meners

"Thl‘a typé of _data wa‘a '.to bé dévelcl:'p‘e'd'aa ‘a pa‘rtiof"AIVP*P. EPM
developmant using IVPP audlt data |s presented In Chapter 3 of this

raponrt, ‘
‘AIfhdugh prevloualy allowéd, hardship deductlons ara no Ion;jer :
considered .{n eliglbllity determination. - "
\,
X
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REFiNEMENT OF THE ERROR PRONE PROFIL.E BASED ON
- 1081-82 IVPP DATA

Although ‘the - anaiysls of the NESNP data dld succesafuiiy produce
an. error-prone model, e had two major deficlencles, Flrst, the best .
pradictors of arrors ‘were. based on a comblnatlon of varlables, some of
which are onthe appllcatlon and others which are not but. are probably
'accessible.» ‘Use of - the NESNP model would requlre time. consuming
screening on the part of school staff, A second deflclency in the NESNP
. mode| s that the - definlition of an. erroneous appllcatlon was based on,'
self-_reported data, not data verified in an audit. Data from the 1981-82

Income V‘eriflcation Pllot Project were “used to contlnue explorlng theg"

development of an"' -error . prone model. T,he IVPP provided audlted_"

.‘.appllcatlon data were used to answer the following quest\ions T
o 1 ' Did the’ flndlngs from the prellmlnary NESNP-based model =~ ., -

. replicate using the IVPP in-home audlt data? , ’

‘2. 'Could the NESNP. model be refined, or a new model developed

that would be effectlve, yet very easy to use?
. The . remalnder of tiﬂs - chapter presents the responses to these y |
questions. The followmg toplcs are covered -

"+ The 1981:82 IVPP Sample,
. Statlstlcal Methods and Results, and
. Concluslons e

. The 1981 82 IVPP Sample

A

Because of the expioratory nature of the . IVPP effqrt |n 1981 the.»
sample of - school food author|t|es was not ‘drawn’ randoml)) her; an -

‘attempt was made “to. obta|n variation among dlstrlcts in t &pf S|ze,

'rahz@pmty

location and ‘urbanl_clty., Con_sequently, the statistical -

3
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"‘- i t’,li 5”‘
- of flndings from 198\\82 IVPP may be questioned, H & ‘r"}" ‘i’k;’y’ findings
_ frem preylous enely\ses‘ xtended to . ha oons tent aeross SFA,
_‘auggeetlng a lack of atrong blas and’ lmplyln? that t‘f\e flndlngs ara
| probably somewhet generellzeble. IRUERCERS 1) J §

T 4o, ;‘""

A

Tha “arror=prone medel enelyala used a random”aemple of 'M] femllle
from 54 schools In nina. SFAs that pertlclnated Ihe Phase | of IVPP, These :
141 femlllea rpurtlclpated ln ‘personal’ xlnte‘rvlew‘ durlng whlich they ‘ware
' hsked: to pro\/lde documente (a.g., my atu s,.z Ietters from employars, «
L atel ) that Indlcated the emount of Income rece ed from 17 sources (e.g.,
‘wegea, ponakons, allmony, etc) durlhg tha mon h In which they *‘Ppllﬁd
-‘,';"-,»'for beneflts. “In-addlitlon, household sizo waa revlewed Theee In-home
: audlts, «therefore,_ producéd venlfled Informatlon from - whloh ellglblllty
could "be computed and compared wlth the ellglblllty baeed on’ tho
_ ‘Informatlon reported on the~ app,licatlon for meal boneflts. Cases of
_]-'excess beneﬂts occurred when in- home audit  data '; ylelded a lower
’ellglblllty ratlng than dld the abpllcatlon data. o
o g -
.'.‘ Statlstlcal Methods and Iﬁesults - Veriﬂcatlon of NESNP Model

;‘ The anaIysis of tt& IVPP In ho"me audlt .data - ﬂrst addressed the |
valldatlon of the NESNP ﬂhdlngs. Each respondent in the in-home. audit-
' sampIe was asslgned ) score (Iog ‘of the odds ratlo) reflecting \the
Ilkehhood of recelpt of excess beneﬂts as predlcted by the NESNP
model. The score was then correlated with Whether or not the appIIcant

had . actuaIIy recelved excess beneflts ThlS resuIted in an index of
_"discriminant power The correlation was 0.46 for the orlglnal NESNP '
profile In comparlson when applicatlon month ‘data from the |n home
audit were used, COrreIatnon "of 0.36 was obtalned A second
""_correlatlon was produced usmg in-home audit month data Thls produced a
correlation of 048 The second correlation is very close to that fromi
‘the NESNP data Therefore; the profile as a, whole replicates findings
from the in- home audit data base This important. point should be noted:
 the correlat|ons produced wnth in- “home audit month income “and family size
‘data .are much stronger than those produced with apphcatlon month data.
This result ,,_,_,obably occurred because both the NESNP survey data and the
-in- home éudlt month lncome data were collected at the same - tlme--durlng

S . ‘ L
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tpa aprlngnabout nlna mgnths aa’ar the appllqations had hean suhmlttad
to school officlals for ap[;roval. .Tlherefgr'_a, the NESNP srror- pmne
profile reflests a compounding of the effeats of initial .misreporting on

‘medl beneflt applications and ellglblllty gtatua thnga durlng the course.
" of tha school year, .

~Examlnatlon’ of arror rates 'for'”‘che varlous error-prone, Qroup'ﬁ
(that ls, those groupa with atrgnt,'l Ilkallhood of 'raraivlngvaxnéaa
banafits) must be approachod cautloualy becausa ‘the In=home audIt sample :
alze Is too small to pmparly varify the smaller splits (groups) in tha

madlal, Howavar, the primary splits can be vquﬂed Exhibit 4, preaenta

“the ranults(of the validation of the groups. Each bar rapresenta tha
, proportlon of aach group racelving excess benafits, "lhe two primary

splits wa're v'ecnlpt of Food Stamps and - femala ndult household mambar ‘ln'

the Iabor forco. The valldation - nnnlysls of the NFSNP em'm»(prona'

profile has -an lmportant impllcatlon for lnterpretlng flndlnga from the:
in-home audits, ‘The unreprasentatlve sample  of SFAs ahd schoola from-
which the - in- ~home audit aymple was drawn rzaised questlons! as to ' the

‘generalizablllty of findings from the “sample, The 'NESNP samplo, by

contrast, ' is. nationally representatlve and was ‘constructed In accord with

~generally accepted“’statlstlcal prlnciples.- Therefore, the fact ‘that the

two surveys replicate on prunclpal correlates of | recelpt of - excess meal
program benefits suggests- that other findlngs from the in-home audits may

K]
Y o L d

\
.

also replicate nationally. _'

Statistic'al Methods and Res‘.ults' - An Impro‘ved Model Based 'on IVPP Data

The next issue addressed by the analysis was whether or not an EPM
could be produced that would not be very burdensome for an SFA to use.
It was decided that a model would be reasonable for implementation if

-

it: ' "

e relied on the most accessible information; that is, the
information reported on the application and .
« involved very few procedural or screenlng steps:

Therefore this effort: excluded many of the varlables (e.g.,: non‘farrn

labor  force, sibling's _part|c|pat|on status) that . .were effective

‘ prednctors in the NESNP model EPM because they were not currently

)
30 '- ’ Q'.
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CEXHIBIT 61 VALIDA

DATA -AND

‘o

’4

N OF “NESNP- DEFINED ERHQR PRQNE ﬁROUPS USING NESNP '
N= HOME AUDIT DATA .

!

i
'!S‘
C ¢

w

3x00

1500

0T

320"
B[

28.00° ’
21,108

(4.00
700

L

[H-HONE HT

AFFL MONTH

NESHP S

I

.Plrticiplnts not receiving food stlmps- hmll householder

absent  or in the non.fam hoor force; male houunoldnr in’
nan<farm fabor force; near a large clty.

“Participants not receiving food stms' female nouuholdnr

absent or in non-farm labor forcni mlh housenholder in
non.farm labor force; not near & large city; and no
aligible siblings or at least one sibling pays.

Participants not receiving food stamps; female householder .
absant or in nonfarm labor force; male householder in ~
non.faim labor forca; not near a largc city; siblings
attend school, but none payl for lunch; black mspanic or
other, .

Partlcipants not receiving food s¥smps; female househalder
absent or in non.farm labor force; malo householder in-

nan-farm labor forca; siblings attend school, but none pays
for lunch; white or Astan; smaH town or near mcdlum-siud

ety

participants not: r.ce'iving foad stamps; female householder
absent or. in non.farm Tabor force; mah householder in’
non-farm 13bor force; rural ares not near city; soms
siblings in schaol but all pay; white or Asian,

Panjclpants not recn_ivlng faod stamps; female absent or in
non.farm labor force; male atfsent, farms, or is not in
labor force; female completed high scnool,

h

.3]

3
]

M.
" non-farm labor force; the female is abunt. fmns. or is .

l.

K.

.

| Teeal -

: Participants n not” ncﬂvinq food scmlz funlln absent or in

the nonefarm labor force; male absent, farms, or i3 not in

_ the latorforce; female did not cmlnn high school.

Participants not rocﬂvinq food stwm; fmlh farms or s

not in labor force; male in non.farm-labor force; no

siblings attand school or at um one sibling pnys. i i

'Partlcipants receive no food stams; female farms or i3 not

in labor force; male in non.farm labor forcc- some sibllnqs
in school and all participate,

-~

participants receive no food stamps; female farms or 1s not
in labor force; male absent; farms, or is not in labor
force; students in grades 4-6 or 10-12.

. Participants do not rcceive food stamns- femile fams or is.

not in labar force; male absint; s:udam: 1n grades 1.3 or
7-9.

participants receive food stamps and poth male and female

housaholders are in “non.ferm labor forca.

Participants receive food stamps; the male is in the

not in the lavor force. ,

-Ptrticipants recaivn food stamps; thn male householder is

farms. or is not in the hbor force,

EIT’”' [ ‘J Adﬁi) loﬂﬂ

.absent,



and therefore, may not report it on the application.

'
~ o

.requ.ested “or anticipated “ to be. requested on’ the application.  The

variables that are avallable on the appllcation and were tested as-
potential prednctor; are shown in Exhibit 7. A ; ‘

The only appiicatlon predictor of receipt_of excess benefits that
replicated in all nine sampled SFAs was what we call "threshold

rep;grting." "Threshold reporting” is reporting a monthly income that is

on  or near,' the free. or reduced-price eligibility cut-off pc;int. For

example,,' a family ofr five is eligible for reduced-price - benefits if it
has a monthly income of $1,516 or less. If a family of five reported its
monthly income to be - $1,506,’ it would, under_ our  definition, - be a
"thrgshold vreportiér."; Exhibit 8 displays the relative frequericy"of
receipt of excess benefits by difference between eligibility cut-off

point for benefits reeeived ‘and ‘reported income. = Seventy percent of

those Wtio reported incomes ‘within $60 a month of 4the eliglbilltyillne
receive ‘excess benefits compared with only 10 percent of those who
reported incomes more than $180 a month from the eligibility cut-off.
(The $60 ihtervals " used are . not arbitrary but were constructed to
maxnmize the discriminant power and robustness of differences.)

4

The 198‘1-82. application form used in this study did not contain

.informati'on on receipt of Food'Stamps However, the FNS school meal’

benefit application recommended for the 1982-83 school year does request
thls information. .- . Therefore, it was appropriate ‘to examine receipt of
Food Stamps relative to receipt of excess benefits, even though Food
Stamp participation could only be identified during the in-home audit.
Food Stamp‘;participat‘ion data=“can be used to improve signifi_cantly,'the
prediction of 'receipt of excess benefit reporting. Use of Food Sté#mp
partimpat&m data in- tt:‘e error-prone model rests on the assumption that
such 1nformat|on W|II not be S|gn|f|cantly fnisreported on meal benefit
applicatlons Tpls assumptlon may be reasonable on the grounds that
appllcants for school meal ber‘?eflts have no overt motivation to misreport
food stamp partncnpation Eliglbiiity for school meals is based solely
on income and family S|ze It is: p0551ble, however, that some applicants .

mcorrectly believe that Food Sﬁtamp participation - does affect ellglblllty‘
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" Income from child support or alimony

N

EXHIBIT 7: LIST OF VARIABLES USED IN DEVELOPMENT OF APPLICATION BASED
‘ | ERROR-PRONE PROFILE ' : ‘

Income from wages and other earnings
Income from Social Security
“Income from public assistance

Income from unemployment benefits

Income from pension or retirement

Other income -

Family size

"Total reported income

Eligibility status based on app11cat1on ‘

Difference between reported income and eligibility cut-off point "
Whether income was reported in round numbers (evenly divisible by 25 50, 100)
Presence, or absence of Social Secur1ty nunbers :

Grade of student ‘ :

"Receipt of Food Stamps*

Eligibility based on in- home audit*

Difference between application and 1n home aud1t based e11g1b111ty

*Data from in-home audit used. All other variables from application..
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PERCENTAGE OF HOUSEHOLDS RECEIVING EXCESS BENEFITS BY DIFFERENCE
" OF REPORTED MONTHLY INCOME FROM ELIGIBILITY THRESHOLD -



" Food Starhp ' participation lstatUs 'was '.v.:adcled"‘:i*'to the :applicatibpn
variables” shown in EXhlblt 7 and a new error- prone lpodel was developed
. through a six-stage process. First, blvarlate relatlonshlps between
excess benefits and appllcatqon varlables were exammed and “the
application varlables were rescated to maximize predlctlve power. Second,
-.a step-wise logistic discriminant - functiofi model was estlmated to select
.the most predlctlve set of  variables. Thlrd .a sequentlal search uslng
automatic |nteract|on detection (AID) was conducted ";to assure that .no’
hidden lnteractlons ex:sted among the Varlables that were not dlSCOVEI‘Ed
" by previous steps Fourth a predlctlon model was estlmated using- a
weighted @least squares procedure that opt|m|zed dlscrlmlnant power.
~ Fifth, tthe predlctlon equatlon ‘was slmpllfled to allow easy use. by SFA
offlcials. Sl.xth the predlctlon eqhatlon 'was tested separately for each

»

of the nine sampled SFAs.

The . resulting error-prone’ model is ‘very. simpleh and contains Only
two variables. Exhibit 9 presents the scoring profile derived from . the ‘
model. An appllcatlon is glven one point if it reports an income within *
$120- a month of the free or reduced- prlce/ellglblllty._ cut—off. Another
point s added if. the reported “income is within '_$60‘ of the free or
reduced-price eligibility cut~off, Fin'ally, a point is subtracted if the
appllcant reports recelvmg Food Stamps. The resulting scale has values:
ranging from -1 to *2. Exhibit 10 displays. the percentage of all sampled.
applicants receiving' excess benefits by error-prone score and the
percentage of the sample in each of the scpre,categori‘e_s. In each of the
hine sampled SFAs, _the- error-prone ‘model significantly discriminated

’ between appllcants recelvmg excess beneflts and all other appllcants

In addition to being easy to. use, th|:s model has the followmgl

beneflclal features
e |tis able to separate nearly half the appllcants into a
group of accurate reporters (45% of the sample received Food
Stamps and only 2% of these Food Stamp recipients received
excess meal benefits). ‘dentification of accurate reporters is
helpful because it prevents the waste of pursuing verlflcatlon
- of these applications." :

N

e The 6 percent of applicants who receive an error—prone v
score of "2" have applications that are four times as likely to
contain an error that would redUce ellglblllty status as an

- " 35.
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EXHIBIT 9: APPLICATION BASED ERROR PRONE PROFILE SCORING SYSTEM

B ' e 1

(‘

Step .

YA IF reported income" “is within o (A)
- - $120 a month of the free or reduced- :
price eligibility cut-off, write "1 on
line A. Otherwise write 'O ! ~

‘B. If reported income is within $60. - (8)
' a month of the free or reduced- .. S C
price eligibility cut~off, write '1' on
line B. 0therw1se wr1te '0 !

C. If the app11cant reports receiving (©
Food Stamps, write '=1' on line C. , - :
Otherwise write '0." _ ;

D.' Sum 11nes A B, and C, and- write :--', - (D)

final score on. Tine D. iﬁ\*\y, s
SR *

e
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{ EXHIBIT. 10: APPLICATION-BASED ERROR-PRONE PROFILE

e
Error-Prone ' Pércentage Receiving Percentage of
.Score* . "Excess Benefits Total Sample
-1 2% 45%
0 206 42%
1 40% \ 7%
2 7% 6%.

* Error prone scores were derived statistica11y by a’ we1ghted least
squares procedure. A linear transformation was performed to preserVe
the re]at1ve weights, but produce who]e numbers.
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f : applicant seIected_'randome"from the total sample.

'J’J The final step in d ¢eloping the application- based error-prone
modeI was to analyze what ypes of error are; and are not detectable by
>the profile. The. errpr prone model relles heavuly on threshold income:

-reportlng Therefore ‘a partlcular concern in testlng the modeI was to

. .determlne whether the model detects only small reporting errors made by,

~-househo|ds with actuaI lncomes near thelr reported incomes. ~ If this were
L the case, then athe error-prone-  model wouId fail to. detect Iarge errors

A

. made bZ’ more affluent households.

n;, : T’o address thls lssue, mnsreporters identified by “the 'scoring '
| iprofﬂe were compared W|th m:sreporters not |dent|f|ed by ‘the prof|Ie in
rterms of how much greater their actuaI income was than the |ncome cut-off
‘@“"forv the IeveI .of program benefits. they received. The purpose of this

‘y Coﬁ(parlson ‘was to  determine whether the error- prone profile is blased'

aagannst Jow-income households ‘whose actual montth lncomes are cIose to.

. th ehglblllty cut-off. - Detectable mnsreporters had ~ median montth
j'ngomes $230 above the maximum allowable income for benefits received.
'ly;hls compa'ces with a median monthly income of $255 a month- above the
dr‘maxnmum .aIIowabIe income received by nondetectable : m|sreporters
Th\rty foup percent of detectable mtsreporters had actual monthly ‘incomes
&lthln-$1ld%

“30 percent of nondetectable m|sreporters The difference of 4 percent

of the maximum aIIowabIe for benef|ts rece|ved compared wnth

"J)was not? statlstlcally sngnlflcant Therefore, the model does not appear

- to dlscrlmlnate agalnsst those who are truIy, but marginally, ellglble

L

a7

Summarliand ConcIusnons

4 ‘ o o : \

l‘t\\«/&’-".ﬁn. . ‘ | . o i .
;%“ o The 19871-82 IVPP in- home audit -sample was  used to refine the

o ‘pre |m|nar7'model deveIoped from NESNP data. The ' results showed that the
modeI developed from the NESNP ‘data base was valldated on ‘the in- home
3”’.,r,i.aud|t data. Thls_result produces vtwo |mportant conclusions:- -

sl Results from a comprehensive review of income by source in a
' personal interview that occurred in NESNP produced results
similar to results from the in-home audit which required .
documentation to Verlfy income. This finding strongly suggests
that more gccurate income information would be obtained if the
free.and reduced prlce meal appI|catlon requested |ncome by
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‘ source, to stlmulate the appllcant to consader aII sources of
mcome for- each adult o - . ‘

-

«  The NESNP sample was sta"g_l_s‘_%aally representatlve and"’ the |
IVPP was not. The replication of the NESNP findings on the IVPP
+.data suggest that the IVPP results are probably generallzable v

beyond the sample of SFAs that participated:= :

The goal of producmg a 51mple but - effectlve EPM  also was

‘ab_hieved. The 'scoring proflle, 'which. s easy for SFA foicialls to use,

is ‘capable of " selecting a subgroup of applicants for vé}'ifiéation that

have a 70 percent probablllty of recelvmg excess beneflts, ~The.

‘error~ prone pi'of'ile Was successful in selectlng abpllcants recelvmg
‘excess benefits in all nine sample SFAs. Use of the errom—prone proflle
for a six percent or smaller sample would on the average,'\'esult in

selection of appllcatlons for verification that have up to four times the

probability of recenvs.gg excesss’ beneflts as appllcatlons selected ‘at

randOm._ S . . L ' G ;

- n | 1982-83_, IVPP s 'r-testiz_‘ng more 'sop:histicated_.._,vérification'

procedures in a nationally *represehtative sample  of SFAs, and ‘will

include ‘a Iarge in-home audit sample. Appllcatlon improvement°

"i'mplemented". in 1982-83 may outdate the model,  and the sophlstlcated ‘

I'verifiCation" ltechnlques may- alter ,mlsreportlng patterns. :Thus, . it “will

- . be necessary to-furthef examine the EPM developed in 1981-82 with the.

, 1982-83 .IVPPV data.
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- 'END NOTES -

llncome Verlflcatlon Pnlot Project, School Year 1981 82 ln -Home

- School Meal Program Participation, Applled Management Sc1ences,

December 1982.
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_ * APPENDIX A
 PREDICTORS USED IN THE ANALYSES'
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‘: Predictors " .
1. Loca1 density (city, suburb, sma11 town, rura])
~ 2. Global density (near’large city, near midd1e-s1zed c1ty,
, small town, not near city) . L
3. Number of children attending school B
~——f4—Number-of-children not attending 'school~ e
5. Type of dwellifg
6. Location of dwelling (acres surround1ng home)
7. Ethnicity of;target child R
8. -Owns home ' ~
‘9. H1ghest grade attained by male househo1der ' - '
10. Highest grade attained by female householder . =~
11. .Work status of male househo1der (farm ‘non- farm,. absent
or not in labor force) . ce
12. Work status of female househo1der (farm, non= farm absent .
é or not in labor: force) L , :
. Number of adults in household

l—'O
) - .

LaN A

-

., Participation of e1ig1b1e sibl1ngs (no e11g1b1e sibling,

‘all participate, one, pays) ,

"Food Stamp participation : , e

. Receives food under WIC e

. Receives welfare payments. L S

. Relatignship of target child ta mother iy

. Re1at10nsh1p -of target child to .father N

. Highest grdde attained by&either-househo1der : K

. Part1c1pation in previous . , oL

Number’ of children 1-5: : '

. Number of children 6-13

. Number of children 14-18:

. Number of unrelated adult

. Number of related adults

. Income by wage-earner

. Self-employed, non-farm

. Self-employed, farm

. Income from dividends or 1nterest

. Social Security income’

. Number of older siblings

. Nimber of younger siblings

. Age of oldest sibling

. Age of youngest. s1b11ng L

. Age of child o o °

..Age of father : - B

. Age of mother:

40. Occupation of father
41, Occupation of mother
42. Sex of chi1d ’

.t

. w'ww';wwwwwwwwwwwwwwwwww'_rsi

1Codes are 11sted be1ow

1 = Appears in mode1 o S
2 = Used in AID run o
3 = Examined_bivar1ate1y'

51
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. Grade of child (1-3, 4-6, 7-9, 10- 12) Co S A B
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~ APPENDIX 8
© ANALYTIC “PARAMETERS



Ana]ytic Parameters of the AID run JLre ‘
- 0ne d1chotomOUS cr1ter1on var1ab1e

A
-

YV <=" Eighteen predictors--seven free and 11 onotonic--for
~ " the Food Stamp Model. . v PR
.- Reduc1bi]1ty criterion = 0.002." »' R SRR

- ~Minimum group size=40.

To retain a sp11t the ph1 coeff1c1ent (equ1va1ent to- the»
Pearson r) between the d1chotomous sp11t and the criterion var1ab1e 1n
the- cross-va]idat1on samp]e had to be 1arge enough to have been :
s1gn1ficant for the work1ng samp1e and of ‘similar directona11ty

h]
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© _APPENDIX C

OPERATIONAL DEFINITIONS
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. , N T _
"The follawing define operationalﬁy';he Sp]its'producgdfby the AID

‘ 5na1ysi§ forrthe_tWo models.  For c]arifig?tiqn;of:the'predittOr
~ .variables, NESNP documentationAassociated"With the data co}]éction shou]d‘

be consulted. . - &

‘1. Male is in?ﬁdn4farm'1abor fofcé?v HQlZé is present‘and not equal to; .
' 9,10, or13. = . T L S : B

. Lo LI S . o .

2. Male is absént, farms, or is. not in labor force: HQ128 is missing

or equal to 9, 10, 13. = i e

3. Female is absent or is in noh*farm 1abor qute:‘ HQ136 is hiséing or
.1s present and not-equa]_to 9, 10, or 13. S '

4. Female farms or’is not-in labor force: HQ136 is equal to 9, 10, or
. 13. g ; . . ] ; . .

bl

5. Female is ih non=-farm labor force;A HQ136 isﬁbresént and hot equq]v o
to.9, 10, or 13. = - F . o o : N\ :

6. . Female is absent, farms, or,ié not in labor foréé: HQ136 is misSihg
. or equal to 9, 10, or 13.. S ' _

,7.  Near- large or ﬁ{ddle-sized city: H0184 is'7 or'1ess. 

-

8.‘ Small town“of rural area, not near city: ;H0184_1s 8 br,Q;

9. No eligible sibling or at least one sibling pays: None of HQ121-4

"~ to HQ121-12 is 1, or for one of the above mentionéd variables the -~
value i1s 1 and the value of the corresponding HQ123 variabie is ;.
greéater than 0 (or greater than 40 if reduced-price participant)®

10, All eligible siblings part1c1pates'.At'yeast:one of HQ119-4"to
" HQ119-12 15’1 and'whenever.th1s.happens;'the‘corresponding HQ123
e variab]e*1s 0 (qr not“greater than QQ if reduced-price p;rticipant).

© 11, Black or Hispanic: HQ180 is 2 or 3.
12. White or Other: HQ180 is 1or 5.°

9-4 to HQ119-12

13. One or no siblings attend school: Number of HQ1l
: equal to 1 is not gréater than one. '

14. Two or more siblings attend school: Number of HQ119-4 to HQ1ZG-1
equal to 1 is greater than one. o : S

©15. Small.-town: HQ}4 is 8.
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}6. Rura] areaj not‘near é1£¥; H0184 1s 9

17. Male has not completed h1gh school H0127 1ess than or equa] to 2
Coor m1ss1ng PO o .

18._Ma1e has completed high schoo] vH0127 greater than 2.

.19.'C1t1es, suburbsL or towns H0184 1s 1 2 3 5, 6 or 8

20. Rural areas:  HQ184 1s 4, 7 or9. - B
R R
-21. Owns. house: H0164 1s 1. d'

'-.IDoes not own house ' H0164 is not 1.

..Receive no Food Stamps HQl47 is not 1 and H0151 is not 1

. Receive Food Stamps HQ147 is 1 or HQ151 1s 1. \

Near 1arge city' H0184 is 1, 2, 3, or 4.

| 26. Not near large city: HQI84 s 5, 6, 7, 8, or 9.

ey
Px

27.dB1ack Hispan1c or other: 0180 is 2, 3, or 5.

128, White or As1an H0180 is 1 or 4,

29. Small town or\near m1dd1e~s1zed city: H0184 1s.5' 6, 7, or 8.

30, “Fenale conpleted high $¢hool: 13 fs greater than 2.

3. Fema]e.did hot-compleoe high school: 0135 is 1. or 2 or. miSsing.,'

32. Grades 4-6 or 10-12: GRADE is 4, 5 6 10 11, or 12

33. Grades 1-3 or 7-9: GRADE 15 1 2 3 7 8 or 9
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