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The dellvery of - the Educstlon Department 5 (ED) flnenczal

'];‘\;_1“‘ relsted parts, a cr;tica& one bezng ;he processxng functaon—-

e 'the handkxng of ;nformatlon passed between the eppllcant and the

‘ e 4
T Offlce[of Stu&ent Fipancial Assietance (OSFA) The processxng

A o &
L functxon is performed by flrms on contrsdt wmth ED- therefore,

.

N ) ' . N

W “f‘,tlve delxvery of the program. A qual1ty control QC syetem with
| .measures snd standards for crzticsl sctrvztxes can be ussd to

“'mon;tor the DL

”'the contrect. Th s’ réport presents s framework for establlshxng

. &
_such a QC, system and spplies the framework the tq Pell spplica-

%—,}\f;“l'ition processipg system.-_ : 7-'ef;‘ tM,j,_ﬁ‘gi‘i}fsf.fﬂ,
- ' The four ereas of concern for estsblishing QC measures snd

.

stsnﬁards in precessing contracts are:

; o * Production control
y K e Piecsl-eentrox SR

- s

hY

1

{ e " software quality assurance R

| o Produetivity . ;- y‘ L 4f; - _'f

: Freduction éontrol is the monitorzng of"* the steps that are
‘ -

: .- involved. 1n-~processing the infomst.:.en nming :‘m ‘and. prcducing

v

the final output document ef the syst Fiseal eontrol is the‘,

&

S - ‘~anitorxng ef the , suurees of costs wmthin the ﬁysteﬂ~i 5'°°9t;

| cos;rol system,routlnely gsthers @a:s on the costs by cost

cessor contracter and o 1mprcve the mspsg@ment of

asszstsnpe pragrams depends on the coordinetlon of several xnter- -

 ?

ED must monltor the contractor 5 performance to ensure the effec»-

,..6'
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L ety ey
7

* e,
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T eﬁfér. SGftware qualltg assurance 15 the method by uhich :he
/" + @ , v ) . . ‘.
. omputer programs used 1n the different product;cn steps are o,
.fg .,- Epsted for accuracy and effic;ency Productyv1ty~refer5‘to ﬁhe -
efficlency of the 1abor component in all the manual steps 1n the TR
) R o * “ o _‘ : o ,,~,~1 -, :l..*'.,_ - ‘ S B . “-;. :
s production process.'\.,,;-_~ | ‘y§q“~- ya““ "‘ 'Lf a-'ﬁ"“ '_‘ e
A general framework is develapea that is appllcable to all
7\3‘;f.‘ ;'5~pnceess1ng contracts;g Then it is applied‘sgeclfically ta the'
Pell appl;catxon prbcessxng contract. SPECIflc gux&elines are o
S proPQsed establxshxng*QC measures and stanéards far each area fk;;;,*qsn
T <.'. . - \ ! : A ‘
NI the process.,ln additiﬁn, the uses of a samplimg procedure xn the -
EERPS QC system are autlined.:‘ EER 1?'15 .  ".~f"f7*Tﬁ . ‘f o
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‘fé Tpoae'programs are latge and complex to adm;nlster.; The Pell ;ﬂi;“~

,—recipients, and the GsL prog{gm has more than 11 000 1enders. A: §L-i

‘ugthe‘opplicant and OSFA.and the transformation of that information oFfi:

Athe program. 1n the student assistanca programs. thls - ,f”

Care typ;calLy ver?*farge operatxons. They require 1arge st&ffs ;

S
o ‘ S A R L S
‘ ‘hé Office ?f Stu&ent F1nan:i$1 33919tan°e (O&FA) withln L‘r B

;.a‘
Jx‘

) . . . s A
Ca .« . . Y
. T h A .
P R . . .. -
s ~ LN et . :
KN :7_-‘ . T a

a2,
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“the Eduoation Dopartment (Eﬁﬂ offers senv:ces to students and }o

VN
o L LA

institutions through a numbér of fxnancial assxstance programs.;%*lf

Al 4

‘u"

program has more than.s qilbmon applxeants and over 2 mxlliop

The derivery of student ald programs involves severalcinter- ;

reiatea parts all worklng together in some coordlnated fash:on.._.f ,(f43g

A

one of the largestxparts of the delivery system. and perhaps the  'v,f +

-

most meortant,;xs the procésszng fumot;on.:v: if>g "vf‘oi-ﬁlﬁﬁf .~]p;

e

Thxs functxon rs the handling of informat;on p&ssed between

into a medzum thgt will permit the delxvery of the services of : (,—;

s ‘ :

¢ .
information is. nsually applxcatzons from students or instxtu—

tions‘ kocounting reports, or invoicee. The prooessing functions

to perform several different complex taska. The pracessing“o'

funetxons are sometimea also ‘highly automated, requipxng wets of

;

software-%hat-p&rform complex calcui&tions aﬁé<pro&uoq docnment ugwooooﬁr;

‘T

to senﬂ baqk to the potﬁntial recipients. All the major - .

prooessiog funetxons in the stuﬁent-asaiatdﬁoe programs ake dono .

&

by contractors outside of ED. S ,‘fu = _ jsfﬂ o



 jass1stance programs.i The monitorang of'quallty control (QC)

;x*tr

| BACKGROUND 'ro THE pnoi:sssmc m)w*rmn S

”stu&ent assistance aelivery Bystem. Othcr-major p&rte inclu&e

~

'Ontracts in that they are central to the dellvery of the studen

. *

p ocgdures in these contracts 19 critlcal for two reasons»‘fto '

Y *

en ure that ﬁhe contractor is perfo:mxng Jts functlon in a costﬂ_"'

fef active manner, and to protect the fxscal intogrlty of éhe

‘pro%ram by keeping spendlng wmthin the program s budge?.x The

N Y «

smzezhof these contracts. however, make effectxve.mon{}oring

‘Ehe c0ntractor s performance agaanstsstandards ‘set prior to the

(R

contract’s inltiatlon. Since the procéssor functlon 15 usually f“

.=

contracted to private firms, the process of providlng quallty

.

“oontrol ﬁor thls functlon has been cha:aoterzzed as vendorlpro~if R

B} f € s ., C . « L . \l"“ - {‘-‘“ " .;‘

;cessor QC._. . ,.2“-‘, A'Jffw -f}" 

Thzs report suggests an. GVerall framewo:k for monitorxng QC

ry

7aspects of processor contracts administered by OS?R In the
ﬁfxnal chapter. this framaworkﬂls applxed specifxcally to the Pell

- oontract. and goxdelxnes are. rccommended Before discﬁSSIHQ the‘

‘f'
¢ !

“on the proqessor function in OSFA..- . T | 5

if“
t‘

¢

Thevprocessing function 18 only one of eeveral parts ofithe

¢
¢ a

-

; policy determination. budget fo:mulatxon. awatdlmg of ald, and

gflscal rcconciliation. Tﬁo deixvery of stwaent assiatance is

Processlng contracts'&xffer in a signifxcant uay from oﬁher'

ely d;ff;cult.; Methods must be established’ foruevalqatxng -

t

i

,a“” - :ﬁ 2

\‘~

"'contents of thg report, it is- nec sory to reyiew some background

'

&ependent upon the effic1ent 1nteraction of all. the. parts.- The

A i v.
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e \ystem is complex because the parts of it ean run. e;therfsequenz
’ . * Fi .

AR .
o o txally or sxmultaneously. That is, the decxsxon from one part is -

N . . -

needed before another part can begin its functxon lf the parts
. _;'.are runnlng sequentlally. if the parts run in parallel they e
fQIIOW'dlffefent tracks at ﬁhe same’ time with several cummon f.  S

M

p01nts between them where informatien is passed from oe:

=to,anoéher.. In such an. environment, the system mtst run smoothly 7:

L . X . . o ,

in\niéfF to ﬁeliver the programs effagtlvely.' If a decxsxan 15

delayed for 1nstance. the other functione may not be able to

\

perferm their tasks. An obvxous example of this 1s the effect

- LR

R . dec1s1ons on the Famlly CQntrlbutxon Schedule have on: the pro~ 5,;';',

'_u. cessxng of applicants. without all the parameters an& rules 1n,

R

plefe. much of the fbrms design, dxaseminetxan. anﬂ processipg of

_-applﬁcatians cannot be done._‘ - *';.f; e ”;f  f‘ Q; f’j'f~f R

A delay in ‘a part of the system.cen eeuse prdblems fer the

contractar beyond its control A change in a progrem -8 pollcy

.;}

may . have sﬁgnificant effeets Qn the way the proceeszmg funeticn ;’

. | is to be performed. If ‘the ehange is del’yed. not fully inte-mf ‘i';,-“

&

grated ito the pfoceasing system, . or’ technically eemplex, ﬁhen J;Qfﬁ

l ‘

, the processin$ fanet;on may encounte: problems that eannot be

» »
. - - o

everceme durxng the processing cyele.“.f"%a . ¥-~‘ e s

. e, L A } . b
. B . " . .

Current ﬁituation

s : -

. : : Prdblems with the 6elivery of student assistance can be

n,

| traced to two eources- the 1dxosyncracxes and unpredictability

; ”l cf the palipymaking process an& the camﬁiexity df the &elxvery

system itself thng a central part.of tte delxvery system,jtheg'

5'. ., u\‘ - "‘ '
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e N pr0cessmng f??ctmon has heen both sdbge . ko and,a cause of some %ﬂ;

C of those problems.'i T Ly
. . S | . i)\_ ‘. -
Co g | The delxvery of studen; 3551stancg 1nvolves a lange nnmbet
.z . B - of people both lnszée and outsxde OSFA.‘ The develqpment oif”
ffpalicy—-sett;ng the parametérs of the progrqm--iﬂvolves ﬁhe
o coordlnatzon of. sevetal OSFA d;vxsions.’ Decisi@ns~mada outsida ;fj7f?§ 3
S the B,w:.sz.on of Program OPefatlons (DPO) affeét \simﬁb thg‘ A

processor w111 do and when. Thms requires exténsmve eommud&caw*

R ;ion qmong &iv181ons that does not alwaY$‘°c¢urL?
oo T L is exacerbated by the fact that the*structupefqif
| ) - | o B

glcng Functlenal; no’ ﬁ%ogtam llnes w&tﬁmut a qwajeé%‘ct}ﬁ@t;;x,

”-L«wlt}‘the changes in pﬁ%grams structuresu, The:eﬂhasrhever been

t

. ;« the . system are neede&. Th;s is also true gf Ehé p@océssing .
e : P ; "1

functions. Part of the 'second stage of the cu:rent Quality R

R -/ ~ Captrol study ﬁacuses on the uax the current delivgry system

~}~: S e works and uhat changes might improve its efficiency.u The xesult ?f"< T

-~ O R ot o

- of this evolutionary process 1s a syetem that is someWhat . ’”“,“%&?m

' fragmented with no easy way to evaLuate the tntal system s . '” ST

1’ .
performance.f Only ;ecently nas a systematic attempt ‘been made o
&‘

establish quality ontrol. standards within the processing f

-contracts ané to ‘nitar t?fir performance frum & manageriéi _‘7 ?_rf
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There thave never been slgn.tf:.ca‘nt attempts to mprove the '

<

-:quslity con‘trol of pro'ce.ssor contracts. Usue/‘{ly oc geﬁera.l R

g’uiﬁelines he;ve been int:luded in the requests for pr%posals, and
bldder*s have responded w:Lth general -mdustrlal Qc standards. T’he

result, has oftem.ﬁeen that the Qc components of processox: con--

1 o I

& student aid processing. : 'rh:.s report is an attem;!»t to take a step

- implemenﬁeﬁ for processor contracts. L

- system would be evaluated to detemi}ﬁe methet the:tr eonfig-

back anﬁ as’k in a genersl sense \&iat QC procedures. could be

L3 .

o
e L

Ideal QSit\uatlon

In sm idesl world.‘ all parts of t.he delivery system would¢

§fum:‘:,:t.m smoot.hly in both a struotural and a temporal sense, The

system would be evaluateé per:.odio

“

allowed to evolve free’iy. ) 'I'he dlf rent ptocesses withx.n phe

P

urstion :.s t’he best suz.ted to del.wer t.he servxces o the

program. - ac muld also be mtsgrated into all aspects of the

processor funetion. Any modiflcations to the procssses wsula

% -,

then be mad uithin established QC standards for perfomsnoe:.and -

ways to measure performaneé" would be firmly established. The
standards would focus on the critical points of the processes,

and measures wuld be put into place to sssess performance

t;:aots have not adéquately addre‘ssed ‘the unlque requirement.s of i' |

faf effxczenpy rather than

- -

- against: those *stsn&arﬂs. <~~5<~-~~~~~,~'~ o e e e s e e

- In a temporsl senss, ‘the ideal system wc:uld ‘have efficj.ent

-

' soorﬁinstion and cmxmmication mscng &wisions so that &eci—-

sions required before processmg, such as. those regar&ing policy,t



7;'j wt?uld be made in a txmely fashion. The Qperational msnagsrs'vl R

would work closely wmth the policy managers and’ determlns What xs

o 4 .
oL fsaSLble frcm both a pollcy and ggboperational sense . \,,fa <

Interlm Solution I T \“ ‘, ",” o ,5"3;J . _"f'

. . . . - - &
" . . ,

Qe The idea.l system ﬂoes nst exz.st._- An mterim fsolu'uon ta
. . . e . FIN

- ’

. the current set of problems regarding the system and the pr:o- .

fg cessor function withln ﬁhs system is to estsblxsh a parallsl

¥,

f' :,"“T " system of quslity contrbl. A fqrmal mechanxsm should be esta—'{'";”"

. ‘ .4

~bilisghed that woulé set performance standards for the procsssxng

IR R i \ functaohs and determine ﬁethods for measu:ing actual psrfor-

%

o }3"mance.h Then, an 1ncremsntal approachvcsuld be used to siowiy ST N

1ntegrate Qc standards Lnto procsssér contractsmg Ouer time‘?lhs

.

“f quallty control measures and stsndards coul& become a fbrmal,part

-

- of the'sYstem- 3; "" ';‘; .-' ;]‘H‘I,LK_L :' __. f s . l-

',_Q's:;‘A To bsgxn an approach fbr eStabliShing these standsrds,.
. f"°/ gsneral quality control framework for all processxng functions .
| ‘should be ésVelape& anﬁ stsndards of performance establxshsa. |
3"';,  ‘ Ways of measuring gsrfbrmance should be developed and testsd._
‘ | The measures shoul& be flexible ané subjsct to- changs depené&ng
< ;. on whether. or,pot they sre sﬁ%sctive. As the prscessing function
R o o changes, so should the measures and s;andarﬁs. The measures and ..
o standsrds shOula then be applied to specific contracts to detsr» u
: mmns their. sffsctivsness. “AS ED managers‘becbme mons cdmfortabls ?”fff%i
with the monitaring process, ths measures and standards may be E o

N ‘ A T ST
p appl;ed mste extensrvsly to contspcts, an& as a rssult ths L f‘-“

*

prccess of 1ntegrat1ng qusli;y control into the systém can bsgin.".




-'v;f' A sxngle framewcrk far establishxng a method of quallty ;# H“ 'wj

'.ERAL APPROACH ‘ L | o { ?95;_vv ;:f; St A

-
F o a- ] ‘n

control 1n processmr cantracts that cuts across all aSpects of

‘  the processing function is déveloped in thxs report, whose -

.ﬂfﬁpufpose is ta asslst the monltars of ﬁhe proeessar contracts in‘

-

'-OSFA.zn the constrnction af a quallty control syStem for the '

. I,\ .’

‘contracts. The system shdul&»be used by the managers to monitar

f‘c;ent anﬁ cast*effectzve process;ng function.

""This repcrt focuses ch both the gualzty control plgn and thh e B

.Q_rolg qf the contraetor in ‘en§ ng that quality control measures

"‘1ng monxﬁcrzng the qualxty contrcl procedures necessary'ﬁor SRR U

( . '
these ccntracts more effectively. The de§§;ed result is an effx»
ﬂ;” In an cverall quakmty control functxon._two aspects mu%t be .

I I

defzned. . " ‘ VR ;u R :  §,“;,  ?,“ ‘ . &,f .

7 . . . CE- Y o »

. . X . - . . . . _‘
e . . . .

‘e A quality control plan o S SRNETE .
“~}503  The respectfve roles of the contractor and OSFA .q?f o C

- >
LU .
Lk . Fo

Do

are taken. The role of OSFA ;s one of quallty assq;ance, 1nwolv- '

T 'S ‘.’,r/‘:“w‘ .
effectlveness. The issue of’ qﬁality assuranéb W1ll be the toplc AR

"

P FR .

lof a secanw repoxt on yendorfprocessar Qc _.§ - ,'”: 14~~ L

'h'pracessor functions are similar-s”

7;process point of viev ﬁhey all co7tain certain steps anﬂ prcce~ --15‘

Auquality control plan can be\establxshed far all proceSsijg

"cOntracts within OSFA.- The. first step is/ia 1dentﬁfy how«ﬁhe "7 g

.. . P

'though the process;ng func-i'“

: aéres.f Fbr instanee, at least a Part of &Lx fpnetians are  43';?, o

’ o t S0 T e e .. o . : Coe . ‘ )
. - - . . - . . I . . B " v . . . v
) . : e P Tt T o W o ! B -
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fautomated., Therefere, in order tq ensure that the cbmputer oL
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. ; Lprograms are performxng thelr functlens accurately a?d g ’
effac;ently, thare must be some common way to test them. 7 1_;”
Once the functxons commonglltles have been 1ﬁent1f1ed.
. 'set of,measures and. standards can be determlned, modxfzed, ana p f;;“
% e ’ . ‘ s:;&-
- "applied to the particulqr-prccessxng contract. The'firstwstep 1n.» ,
M T - £ h .
v ;establlshxng the standards an& measures ls to 1dentlfy the fol— t ..
. L] . F . i y
~”'qIOhang critxcal areas that require qualxty centrol proceaures. ,ﬂ'[ R
B 1.7' . ‘- | - ;. ST ST ‘fﬁ. , Lo o
R - Production Control--The steps of the productlon S
: . ‘ . process requxre menitenxng iqr effxc;pncy and -
s N L . accuracy. ) v
. i} g ‘d“ Fiscal Control-«Costs of the proce391ng functlon must . :
. . .- ‘be closely monitored to ensure. that the contract o >
A o ~° .. remains withln xts budget.- v o _“~ ‘ “
. | “dg“\ Software~-The cemputer progrsms that comgute valueq or S
o o a.“,proceés ‘information which must be accurate and. . Y
) o e .effxcient. ‘should 'be thoroughly checked and . | o PR
ST e continuoualy monztored becausg,of thé;r comp&exity. o
‘&A .. .
e iy AN 3 ;Pro&uctivity--Some of thegsteps in the precessing B
. T L f;ffunctxoﬁ«are manua1~-since labor costs are high an- - - .
C ' .+, efficient mix of-labor and mnchipe must be' T . Loy
+ - . N detenmlnad.-v LT S v L-‘ . o
| o . i e " g CLT
B S '.'QC Reports-—@he‘managers of the ‘contract must: recelve IR
R " . the pertinent information fram theprocessing function Ty
- - in orxder o eﬁiectivelg manitbr all aspects of the ',' Ly
". X . - .“}".dbntr&e‘t- "‘ ] ., . - . ‘ f- ) o i ;’
! ™ & Corgective Action—-1f the produetion ‘précess requlres R
. ;.. . chénge, there must be'a mechanism. for effecting it - .~
AR that minimizes dislocatxcns pnd time gelays i the  ° . 7
p acesq.. qv‘ S 7 ‘ | ‘,..1
e e ﬂ'-““Q‘ jQ};;"Qu&11tE'Of*DEth“The pra&uction pracea& must génerate r~miw
, . accurate informition; or if additional; work:or, . : : ff*f‘\;
R S~ ‘_correctiohs are. neeagd to reetify errors, the’ process : e
e T s inefﬁicien;..& - T Y T
B T Y o § S
S~ « e Rework, and’ Re&uqdancy in Praductzén Pracesses--if”the -~
- .+ . production gteps are not sufficiently designed, ' .1 . 7 ‘%
IR " ) . ~inefficiencies and unnecessary backlogs cnuld odcur as SRR ER
cTE .  “A“-a rasult of reaundancy.» t@: T S T N
- :',‘ VA « ! ! . o R . . ‘A‘ . s““.‘ ‘ .(“ ‘ N . . l‘ ‘. ,
L * T
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| * LT | Ry RN . L
In each. of these areas. methods for deva(pz.ng QC‘fmeasures ' ’ y
and ~standar&s are cd’nsidered, and partxcular steps can be identi-.
f:.ed as. being amenable to quantlt.ative measm'e.ment. ~The rema.x.n.- . N
der of’ this report 1001:5 at d:.fferent as}_;ects of the processxng ;‘
funetion anﬂ J.d‘entzfxes a.reaa that should” bq mom.tore&. ' Fe: 'eachff“‘ f
af:ea a methodclo{y for establishmg. measures an& ~sqc.anaards :Ls | i N
developed. The final chapf,er xllustrates the utllity cf applying . |
.' th:.sf'frameuork to the Peli process. | -j' e
: | Eac?a of the first fOur areas qepresents parta.culax: compo-- f K ﬁ%
neni:s of‘ the proc ssxng functmn amd is dealt mth explmtly :Ln ' @
:.ts xowh ’qhapter. The latter four are crlt.tcal areaa that t.ra.na- K
_ cend particular areas of the proc:ésp and need to be addrepSed by L
e managera m any af tshe proceasiﬁg vareas.., vgc reports and cef-— * R > ”
rect:we act:;:.cns are managemant tQOls used 'to ensure that the - . |
p'roduction pe:m:bss is runpmg maothly. mality of data and
.rewm:k are areas that need to xbe ccnstantly tested for so that
cortective actions my bé qulckly implementea. Tl co el C-
/ “:‘ f ;'. ' l’.':
| kS
! TN °t ) .o
| ~ L
# ‘ "
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.‘PRGQUCTIIQN.CQNT;RQL' ) I
;f ‘w¥ _“{{;,Hf The processxng functlon in the del;very of student ass;s—(\ " IR
.f{.}:‘f ;  ‘tance is geared toward ro&ucing a product. That is, the func-_ )
;;;?); } ,¢’ tzdngobtaans a g%eat deal of data‘ processes lt, transfoéms 1t :f-
) rf“' xnto a set of lnfonmatlon ngeded to delxvér the servxce, and‘ o 7..>_1~,i
?§  f;  produces an output document; %or e&ample, the grzmany precessxng o
‘a. %, ) task af the Pell appllcatlon processcr is to‘produce a Student i . 5
¥‘ | - A;d Report (SAR) Dther Qutput documents,‘;uch as aPplxcant,ros-;il "J.
| } aters and state agency éata tapes, are also produce;. But Ehe:SAg
5 is- the majqx eutput. T f-" .  'f . f f,"‘ . ‘ PR
| ] To ensure 1ta 1ntegrity. the preductzon process should be 2
' ‘monltored at eath step ;n the process._ Thzs mon;tor;ng actzvxty,
" §“ is kn;§n as productxon contral.‘ Meﬁs;fes‘ta reflect the actual , O_LT
B gerfogmance cf the ac&ivlty should be determznéd anﬁ standards  ,Hg'
. for pe:formance at each step should be establxshed. Eadh step _vj@’; o
'  wlli include dxﬁferent tgpes of actxv;tles*  some are manual, '.?‘“{f};“
N f? athers arg purely autnmatié, and some ‘are combine& (manu&l an&  35., 5‘;1§
‘,'*} : .:j automateé) The measures and standards gssoclated with each step R
f_},%j .differ xn.nature dependlng on the kxnds of actlvxties requirea te v,,.“
| I cemplete‘the step.w.k- o s\° Co - e o
i :‘L ‘-_’M e *grqc.eas;ng functam..imdelx&exy 595'@&& .N.ﬁe.;; tﬁ% SELL_eB.Q_ LR
‘?g\9”£ ,’ ass1stance programs differ accordxng to what data ‘are heing pro~ 'Aﬁ, Y
:f‘ﬁf a‘ cessed,*wha pramxdes ﬁhe aata, and wha &ses the output dacuments N "
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produc 3. '”However, ane can 1dent1£y general steps in the

N A

‘:7?7'prbcesscr functlans.f The first step in éesignlng measures’ and

i

\,4 standa:ds far prc&uctxdn control ogigﬂwfprccessor functxons

'shOuld be tc laentlfy the steps w1th1n the productxon process.;“'

y:?Fxgure l shous tie.fallowing steps Ln‘the processxng functlon of‘f~

'?‘, the student assxstance programs- | o -;5?
o e 1 ‘Rece;pt of Informatlon—rThe point where the ;nforma-
v ' tiop from the applicant is received and sorted into
=Y .. homogeneous groups for processing. In the Pell pro-

. ‘gram appllcatlon process this step’ is the point where
applications are collected and put into batches for
xnltxgl processing.. In the Campus-based application

X ~ system, FISAPs are recéived and put into batches sepa-
-~ . rating the ihitial applxcataon from those belng
' ‘.‘returned for correctxons. o Sy

L

.j :‘ Data Ent:gehThe process by Which raw data f:om paper

D 3 is the initial Aata transformation step of the: prb~
.+ .7 cess: .For the Pell program it also includes’ entermng (
- . -applicanf information or SARs received from insti-.
coe v tution into the PIMS. 'If the.case of the PIMF insti-
o " ‘tutioss can supply SARs on magnetic tapes, afthough -

e -~ data transmission. Regardl of the enﬁry method
| ~{e.g., keypunch,. on-line key entry), it is necessary
to enter data in the system;at certain poznts.

. Data Edit-eThe prpcesa by whleh daty frcm forms <L,
..+ - . entered into the system are. checked. for accuracy éhd
B consistency. ‘This step is a more eneric production
‘ . @tep than some of the others becaus it can occur at
s , different. poinhts in the process, sometimes more than

S once. ‘It can be done manually or automatxcally It

. can also be folded into another production:step. In
PUI the Pell application process, an application gces
‘through an initial manual editing process that checks

) » predluﬁe the applicatxon from futther p;ocess;ng.-
® o+ Com ~The actual processing of the raw data is
: transformed into the type of znformstion needed to

deliver the program.. This step is usually an antoma-
tic’ process performed by computer. - In the GSL

forms are key entered'into the computer system. Thls;«~w7'f

. - .only a few institutions have ; selected this method of »

for-a -few tonditions{such -as signature}- thatwwauld‘ e
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. of interest on their pﬁfthlIOS’Of in-school loans are

»

irterest billing sfrstem, lenders' requests for payment

processed and an amount computeé In the Campus—base&

‘system, the 1nst1tut10na1 allocatlons are determxned

Whlle ﬁhsse ma;cr stepa cover the spect:um of ;gtxvxties xn Ehe

alk

‘prcceSSLng funct;ons, each has Lts own sequence of steps.‘ For a

¥ deeper analysis af ﬁhe ateps af each of the prpcessxng functions, U

_1982,

MEASURES

"letter._‘

l"must be upda gd and perhaps a new SAR camputed.ﬁ L ‘ o

- one may refeg ;o Advancwd Technology 8 Cumparab;lity Report. June ‘:-

1

f i : - P

"Déeument Production and Mailing--Each processor
-+ produces a primary document that is sent to the
" applicant. The document may be a notification of

award, which confirms the claim of the recipient or
lists errors in application. This step includes the
production of the document containing the correct -~

_information and the transmittal of that document to. o o
- the regcipient, In Pell, the document would be the =~~~

SAR: 1n.CAmpus-baqed the’ document woulﬁ be the awafﬁ

A e

. Corrections Procedures—-The procedures for handllng PR
.;xnconslstenc1es or abnarmdlities in the production- o :
zigﬂproeess. “This. step, like the data edit step, is a - o SRS
“”generzc production activity.  Different systems handle :
- it 'in different ways at dxﬁferent times. In most
.. cases, the corrections process, deals with corrections

s

to the information that comes into the processing.

.- function, ‘These corrections are sometimes requested. by o
' the systém, which.is part of this gtep, or they are’ N
‘externally motivated. - In Pell application processing, .

the a¥plxcant is hotified of any correctlons required .« - >
and allowed submit unsolicited cetrectzons.. Then, )
when corgrectifons are shbmitted, the applicant’s record
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The two ma;or objectives of productioh contr01 &re to:,

%
L]

stanﬁatds “‘

B "Y‘“‘ '_..-.. ) TR e g e ...‘.._........l .' - e

Ensure maximum efficiancy of each product;aﬁ step '.,e"

Highligﬁt 6eviat&0hs~fgtm pxe~establisheé production
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. ' 'Lfo The obj&ctives of this step are to rece;ve the informotion ;

S \~ an& to transform the lncomiog document into a form that can be

.« - - How'much information is coming in IR T ‘-\.‘;

. N, ‘ ' a

leen these objeotlves, the first teek in establlshlng a pro~'

ddction oontrol component of processor Qc procedures should be to -

.n . .
.‘ . P

establish measures Qnd standarﬂs for eoch step in the produotion , R

o process. Crxtxcal points 1n each étep of the processing func ion ,‘f

should be ldentified and o set of msasures and stan&ards &evel- j“:. ffﬁg‘

oped for monitoring the ecttvitiea;requxred to complete the step. :
¥ 9 :
Sane each processing function has its own structure for these

steps, only general types of measures and standards can . be 1&en-
tif;eﬂ 1n this framework. The framework can then be opplied to

)

spec1fic productiop steps, es illustrated in the fznal chapter of

this report.,"j : J\ijgb.'

x b

Inform&tlon Receipt

+

use& m the processing ntream._ First, thzs requ:.res grouping t.he; ﬁ
&;ﬁferenr typee of inooming documentc~&nto sﬁmilor typee of docu-. :

" mentq. The crucial pointe in this step are the initial screening o '*lg

*
»

~ of the xnformation and the grouping togethor. Thereﬁore, ‘the
L activities that should be maggurea areg“ e ﬁ o

. ;145 How fast. is- it being prepared for further orocesslng . "_4;

,Jghﬁ How well the gro ings are beipg ma&e

i e e s cre A b e 8 p tn o ~..~-.....—«..f o et

The standards for this step should establish tolerances for
the timinq and aﬁsuraoy of these aotivitiee. This step is. among L {fri

_ the moet time~consum1ng of the steps in the production process,



. sh'uld not be sacrificed for’ tlmellness.,sxncs an error w111 jwu

".ée51gned system should be both quick and accurate. ~Thereforer i& s

o .-\\-;‘ for both- standards
- L

'txme~con%uming.J The egtry of data frcm any type of fOrm that 7

espe 1a11y When xts desngn 1s not well concerVed. Accdraey

‘-Veause a slowﬁown and a retracing{of a ﬁumber of actions. ~con—“

- : N2
versely. accuracy should nhot be achleved at any cosr. A welln_\': -

“is lmportant to develop measures and standar&ssfor both tlmxng

. aml accuracy,-mlch should :mclude: S o ; . R

.f‘

o 'fThe turnaroun& tlme fbr the entire step grom the -time . =
’ _jxnformatron comes in: to th?ptlme it is ready for B . ~
“further processing R

. N et : N . - B A . B Y .
) N L

" ®  The accuracy of separating the }nformgtlon 1nto the b
o ﬁ,correct groups for . processxng

S .. Cany : . : . . .
;_ . . . . .“ ] . _ -

\

\\‘o_ ,Samplmng, wh;ch can be useﬂ as a measurement mechanlsm,

[

specifm ;nccmmg documents should be’ memiﬂéd By the

S E e

cootract“f for each type of document. and tlme of entry should be f

 noted‘_ The documents\sg:uld then be rechecked at the end of thevgﬁ#f
. .

‘production step for ¢ j ness an@ accuracy of grouping. Alr

dccuments can be date& in is. wsy 80 a sample dan Y? drawn at

any actxv;ty poxnt in this sﬁeg\\ ]. ' ;"

m_a._ﬁn,ﬁsx R

Data entry is ususlly a msnual process that is relatively

2

contains a 1arge number of 6sta items is complex and error-prone. o ;EQ

_singe this. step.is the. iuss«tsrgse, the. specific d data needed = S

run the processing system, accurscy is of utmogi importence.‘ If .

>‘the data entry is~;naccurate, an ‘error will opcur at scme pOint

’ 1

- in the process- usuelly further reworklng or correction within

]the productxon pgocess will be nee&ed., "‘ B “" - ‘,?;34;4l

s e e e

[ | - 1



3 data entry should be used in the evaluatlon of the actual produc~

L txon‘process.‘ SPEleIYLng unlts of measures is cr;tical. since.

oo e o S o C T
s AE T e T . R . _ - . § - t '

»

The developmeht of measures and standards fcr tth step

shpuld focua on accuracy Industry standards for thxs type of

>

L

.:21;";“ e

I.

standards can be applxed to keystrekes,y ata elements,_or entire"i =

forms Moreover. data entry ernors éhould be classxfxeé by types

£

of data elements, dependxng on the unxts of meaéurement ‘used. QIn E

.

the complex cases,,judgment is requlrea smnce some dataxelements

ad
-

are crucxal to further processing thle others'are 19§s xmportant

IR ST

and can be easxly rectxfieﬁ In addxt;oﬁq stan&ards of txme—-

l’llneS$ Shanld be babanced to ensure maxxmum aceutacy and eff;cm-‘,.w N R
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e taka a sample af the 6ata 1nput documents aud campare the trans- NN e

'A'

pata Edit ~ T A R R L s

fi. \ éép §e¥6e§ezo§é5¢ or use Whenever a data eﬁxting step 1s
A o : .

* ]

ency. gpe sxmplest way to dbtaxn measures of these steps is to

: . L
a

formed data dtth the raw. data. . DR ‘}-. f, ;,.\4: CT

-

. This stap can be performed more than once xn the prcdudtxon o

praeess. éxther manually cr automatically. The ob;ectrves of

-

this step are’to_ ensure that~ C o

e Incnrrect @ﬁt& are caught fur the right reasens o ‘,; e e

»

: e The rzght responaes are sent to the reclpient . | '_i

.j .
Port;ons of the sct;vities contazned under data e&iting can he oy T

sub fumed under ‘other gteps_ por instance, when data are:”'

U U O

3

zeceived,'curscry dlts “of partxcular 1tems can be dQne an& the

",dccgment fipgge&»"r special handling. Measures and standards . . ”ZQ

-

P g e
i

. .
. . . . - -
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eemphaSLZe.-“

fmized.~ This measure ‘can be ‘a pert of ﬁhe overell timeliﬁess o

Fa . )
b i ¢’ -
>

-

perfogmed in the procesexng function. -SuehfheasuresJShsuld~‘

e , .
Cew e m‘ ‘ .
. o ) . h

Y

;'i o COrrectness of the system s resprnse to the ree;pient

-

Aecuraex in the total ed;txng éroeess .

A These measureS‘are'redefined as‘follows. First, ﬁhe

*ffrequency should measure the odcurrence of each partxcular edmt-'

‘. ing error (or those deemed partlediarly important) or p0351b1e

u

i ally if the edit is computerlzed or by a manuel tally.sheet if

fﬂthe edzt ie menual. ’Secona, there’should be a measure of cer-.”

¥

Arectness of the edits. ‘Are the edits flagging the correct errors

-3 ranﬁon selection of live caees known by some other eriteria to

Third, ;t 1s important to. measure the aceuracy of the respOnii

This meesure pertains most spec;ficelly'to the manual editing,

re a fbrm 1etter or some other device is used. However, it

. can aIso &ppl‘y in a mcre general wuy to c:omputer edits.‘ A randcm‘
"aample of/gibﬁ%‘tﬁn be £1aggea to provide a general measure of

_the accuracy of the procedure. Lastly. a measﬁre of the turn-f

\

around time ehould be ueed 80 thathorreetive tixue can be mmi- '

\'..

;7§  Freguencg wlﬁh which the editxng procedures ere znvoked -

‘”groups of cxaté&al editlng errors.\ Thls cen be done autmnat;c- ,;.7‘"

CA R

"“<1n the Prcper way? Sample cases can be used for this mlasnre: ér'A,‘f

'chantain incerrect data’ ;temglshuuld be useﬂ to test the edits., fH.‘fL

measdée of the production stepso o _'_‘ S ;#}/'f- “ft
. ’ o ‘ a DA 'VEF]- ‘”* ‘ o
X ’
£ [ ” - o - ,
: , N &y . >
- . o ' ,, 5 _
| ‘ ,,223‘ i. o
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COmgute “'_“f IR
~ This step xs aimcst always auicmat;c. therefore.;tﬁe main
concern should be whether the ccmputatxons necessary fcr the f‘i ‘,, . Y
An output | _'Hf:

]
1.“

accurate delxvery cf the prcgram have been performed
&ocument is Ehe end resulcrof this step,_and 1t mﬁst contazn

=

-
. ‘,. :
" [

accurate 1nfcrmatxcn. _
The measures and. standards for thzs step cverlap thh\?cftr
The‘scftware quality assumes'pr res -
at ?{:e cm?‘v_i;_'

wa§e qualzty assurance.
discussed in the next chapter. thch shculd ensure that
Sane the central prccessors handle a,
" .

puﬁetlcns are ccrrecﬁ
large amqut of infczmatlon, lneffxcie t manual prccedures in.

e a prxmary ccmputzng system may be ﬁarmful to tpe cverall pre-
’~§;7*;-duccxcn. Although the computaticn etéb may he tﬁ?’least tlme-"”‘\-'
consumzng, tlmellness standnrds should be set to. al&pw managers )

O - TR
Compare current performance to establ;shed stan&aras

. - g
o ‘and historical perfcrmance
-; " 'Wf' o chpare the timelznees cf the step with other prcduc—
T _ , ’tion steps o T
Ancther measure fcr this step is a ccunt of the numher an&
Alone ztfmay‘

. cype cf computes dcne for a partxcular t;me periods
not be a very useful measure, but 1n ccmparxson w&th product;on .
' statictics from cther steps it may szgn&l problems thhxn the .
- - cmpute/‘s tep. ‘m _,m.: T « e e A, S _*4,,

Dccument Productlon and’ Ma;lxqg
This step is the maxn result cf the prccessxng system, ane

S ;"t - |
- / v
whzch usually 1ncludes bch au;omat;c and manual procedures. |




* ‘;‘1 ) '3 ."-;"‘ o
¢ * * I \‘? - - vf":ﬁ‘“
| . ‘ ;o "7
— . . ¢ | . | ‘ . .
5 -Accuracy--ln the ‘gense of sendlng out the correct document(s)\to | ,
_\\' ay ﬁhe corrggt applicanx--and timellness of productxon is cruc1a1. '
. The development of‘measures and stan&ards for gpls step
‘ should focus on the carre;f_ess of the output documents and oth r
fk?”,g7_ fxnformat1on sent to eant;‘ Thg appllcant should have -
o oomplete informatlon teﬁmlnimxze the pumber of transactxons ‘ o
,‘Jéj,vV_w;thln the syatem.- Standards ﬂhould be set fer the t;meline df{, '
e ; o Cer
' .the production and maxl;ng or communzcat;ng the results.- The . -
. ;crucial msasunes are: o .:-_; o _~( \'~,‘>__, . ;A. j  ;:~‘3'. L
R VFLrst, Ehe prlmary measure £or this step should be the. -
-count o: output documents. p:educed ‘by the system.‘ o
- This measure should be used in congunctlon with. cOunts“; S
. S -f;om other production steps to ensure the,;ntegrxty of,'-\;hﬂ,
: .. .'the system and that nothing is being lost. Comtrol -~ . -
. .. totals across. Steps should be ma;ntained on. an ongoxngg. BRI
' basisi j‘»; L ,,!,. LTI o T
S ?‘b_“,Second, measures of accuracy of this: productxon and ’
S - ...mailing process should be taken. Random’ samples. of
R L output, documentsg immediatel ‘before they are to be e
‘v sent out should be Epeckéd or: the eorrect documents.«‘
etc. L :
VA R .Thxrg as'& gart of ‘the ove:all timellness cf’the pro- '
' ' ¥ ductEOn process, the turnaround far this step éhoulé e
5 T be measured._ , _ . o
eorrections Proceéures = , |
x\ This ”tep, like éﬁta edit; is a generlc step hat may be = SR
’x: o 47per rmed s veral times throughout the processing cycle, ?epend- S .
" ing.on the 'stem and the rype. of eorrectioni\ Correctxons B S
‘f~f¥1’1‘ - shogi&mbe"ha “1ed efficiently—and~aceurate1y«te mxnxm; the e
T '_f;‘ - number of transactzons wxﬁhin the system. This step s often . S i
’ ,cambiﬁe& wi' the data edit or compute steps. ﬁuweveﬁ; ane a - |
e | oo e
correctzon equest has been sent aut. the system must ‘be ab;e to)rx-‘ %'=1~
- : A -J . [ ' v\\v
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3
]the system, the tlmlng should be less. Also, errcr resolution . -

)

handle the correctzon when 1t comes b&ck:- Indlvxdual records

O

have to be updated. Lnformatlon recomputed, and new output [*”’$,"

doCuments produced. o o ?7}:‘°' . o

. ; -L
f. The standards for these heasures should 5e focused on

reducing both the txme of makzng a correation and the number of I

- .{,tlmes an ind1V1dual 8 record musk -be corrected. once as correc-~A
' ‘.it1on is recezved hOw long does xt take to get put back lnto the ;, 
5system and a. nsw output document{prq&hce&? Slnce correctxon .

' ,‘fprecedure standards almost paralﬁgl the standar&s for the rest of

| nistanaards Should be set up so thaq efficf@bt ways te resalve

, erta?s are in place and wofk prope:ly.f Measures for th;s step '

‘1 7141;,g;f‘v7¢they are deémed correct

'\ 
“_stanaardgfgra‘to evaluate gbggag;gg;_qu:g Qgguggdugg_manitor'
V’effectivelyk

_‘.

Cotmeldier T

 _Q~f..T;mel1ness-ef the correct;cns put 1nto the system once

"f6' ; Types of errgr resclutxon procedures 1nc1udlng fre-

: 6 "ﬂTxﬁe.neééssar§ for ﬁ;gggwgg % correction to go back -
- out” to- the recipient for further correction :

-5f The,effzcienqy and effectivenese af resaluénon | R
, prcce&urea . , o o N e

ESTABLISBING Q“PROﬂUCTION MONITORING SYSTEM

\

The p?rposes of establzshlng the perfE{mances and measures‘

quency counts of types‘qf error resolutlon procedures f o

‘the prodﬂction p:ocess. -There are»twn ways such

0

monatezing an assiat m;uagers.~ Fxrst. it checks the current

e process. ' This is easiest when there is a s;ngle

&
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atanﬁard sxtuationm Briefly. a set of cemparatzVe atatlstxcs (cr o ﬁ ’

~§ managers cf produatxon prdblems . The steps required to accam*

‘as ave:ages. that are uﬁtqmatxcally recomﬁqted aﬁtnr addxt;onal%f
data are dbtained. These data cgn eithot he kept as part of th&
subsystem in Which they a:e callected:or be .est to a qentrnlized ‘
1ocation whcre retr;eval wuuld not disruﬁt thn tyntcm The | r

;¢#w~—entire syatem-can~€han ba updatad on.a daily Sn:ilgﬁ SnchApxadng-

tian statistics would.be a unaful manag:msnt tcmu.!

,'15 one of the most important aspecﬁs af \kfi)sxcontrol of

efond,gmonltqring i@ﬂxcates to managers ﬁbat some part af  " o o

h*;-putting them on reports as standhr&s

- urpoaes. o A%
| ‘ | 2 \
‘cOnstruct ‘the corract conpaévzive itataatics which VF“
Mld N u‘am : Y KR 'f H ~/. 7 . ’ } .
' . ‘ ' } \)‘ - : “;‘
B S »

xt may be posnible to construct,particular statist;cs, such ,

. The reparting fo:mat fe: errors in thc-prednqtian p:aea

s e PO ’\5‘ " -
Gp Ao ) ]
- -t w'\ - i, b LA, ¢
e Y ! .o . )
Y AP L i *
N o '
- *> - . \ . . ~ !
- @ . hUB .
s i . )
e (]
Dok A Y T
- . g , . .
Va los . . . .
i bt .
e - M A .
T » el ‘

figure xn ea‘h step of‘a predefined set of. fxguresﬁfor each

-
\l

the procesa is not Perform&ng up to the eﬂtablished standard or a.
trend is develoging that dbuld,' f not checkea, :esult in a sub-

T

= standards) can ‘be. used to prcduce the Lnfqrmat;on needed to ale:t .

b

AR "*f~?“®r

\‘ﬂ'ﬁj plidh this arprx\“)’/’~q'f'“”,~' 3’"'17”“>’- - S | rf°

- .Identify a number-of ind;cators cruclal c gmgd pro-

duction control. ’ These ma nc¢lude all”® sures- it
identified in the previous section or a subsanple: or, .

I

5 ‘part;cu1ar ma:gBEﬁb '‘may be chosen to be rnperteﬁ in a° .
regular fashiel where other measures may used on an .,

f’ad hoc or ashnggdcd basis. - -

Establish produetzon standards in the systnm by | N f‘w 1_‘p5 N

,V-Iﬁsart the measures desira&'into the syatem py E m.“&g'k L‘;,J
- ereating’ measutement méchanisms to routinely collect, ,t;;N#/ ‘
U 'store;, and. rezrievq,these data. for ﬁutu:q compqratzve \\ »

&.,; »

A} -,
[

"~ »\@ .‘A‘ o i . ‘ ‘ -v,:.v""‘, . ,
-- - , :‘l . ) , [ Rt
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.@g_ o 'monito¥3ng, especxally of the processar functqu The_prccess

can collect a mountaxn of data. Therefare. eare should be takeﬂ
¢ ‘1\  with the volume and. types of reports produced fqr OSFA., R3ports

f( aheuld be boncxae and cover only areas cpucxal tc gffect;ve .5,f

V;"» .management by OSFA, wmth emphaszs op’ are§s af hubstandard

,Performance\ R S %'}c_ \i“-' "Jh":; : -,f .

-~ The reports should be geared to p&rticnlar levels of mana~
'ngers in the QSFA., Dally or weekly prcduction gtatzs:xcs by step

are not necossary fer top managers‘ aggregated data over seVeral

'steps can‘be accumulated for them. . If exceptx&nal cases at a.7~

lspecxfxc step are h&ghlxghte&, thg xnformatlon can be_ passeﬁm ;:.,

[‘along qulckly- e e -“ﬁ.“"'"‘ah ST

o

~0nce the pertxnent 1tems have been xdentlfied, the reports

*

 \573,'“ shou1d be produced wzth data from d;fferent time perlods for com— ‘

':.parxson pﬁrposes. For 1nsta?ce. fréquanc;es of edxt checks over

'the mcst[recent week, an average over the last menth, and the

L /

3 g#f» ,', tota1 to date ean be more informatxve than Just the weekly and.

“yearly totals. Statlsnlcs of tﬁends aréfas xmportant as cumula-‘
U o ‘
O ,tive atatistiﬁs.v hlso,_;f gbs blé; fr&quency diatributxons

BRI A -

rather than averages. or in aéﬂptzon to averagep, should be pre~

d »sentgdﬁ Avernges can;hide trest that may be eccurr;ng or aut~-4¢
\ ‘lying C&BES’that should be . ;degtxfied. ] ”Jf~r* | ‘ "
’”':*”“MMWM”'M If a trend or a etatistiﬁ/falls out of “the tolexance rqnge.'?{“’m
(;*’w it should be’highlxghted either. wzth~a flag or in. a summary“ -
PR report.. zf put into summary terms, aleng with an axplanatxon,‘”'
LfT‘LT; OSFA contract maifgers é;n gﬂance’at the report and obtain a |
LI o , _ S ‘5‘\_‘ ‘ e
. ) L o v:.‘ a‘& . ‘,ELS-,' ,
e e 2-13 -,

- .

b
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great dea\l of .mformatxon abaut areas of immedmte concern. “one .

! e & N
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4. . ..~ FISCAL TONTROL . .i . - |
. | | - o - - o : L. ' ' .

: Establishment of flscal ccnttol is a key element of the‘l,' - e
" overall contractor quality contral system for. the processor funq~* ;‘1‘;-if
- 'tlon. QSFA needs assurance that xts vendors are perfomxng m as S

S cost-eﬁfec:tlve a manher‘ as- possxble without sacnfu;mg qual;ty. S
o 'mus chApte;; detailé a methedolcgy for estmh‘:.shlng contractor :
‘ > fxscal ccntrols. -'I'he le\rél of flscal mo g shculd, vary by': N
: R h s )
L e Type caf contract (i.e., cost-plus flx d-fee [cPFFY .«
. B contracts need different mom.torxng f' that of n
¥ T ',frxed-prlce contrdcts) | S o A
! P L . ® . 'Size of contract (it may not be cost—effgctive ta use =
CoRe e T .~ on—-site Rnomtprs fcr small cantracts) SR M '
v’ . . IS . ‘ L%y - . " <‘.‘ PR sf”,J
£ ’ "-‘-'_u- . Previous OSFA experience with the contract. | o
* f o Fiacal control should be establxshed :Lndivxdually on’ a o SRR
s e - contract-—'by-contract bamis, for t.he reasons outlined abcm'e, aml
.'nz . - o « , \:" ‘/‘
| T ﬁi should be jointly establi;hed by OSFA and the contractor. g:n T,
- | “‘&zh:.s case, cgntrals would be less burdensame to t.he c:omfaWr. g .
. .-&_ e
o E;'e; examp}.e, if QSFA requ;red bxweekl,,y repartz.ng but. t.he Qntrac-
. - tor., accumulat.ed caets cm a éemimcpthly ba.sis. the cont:m:‘i: A
- woulé have to mg.;nt.ain an extra reporta.ng stream Just for ihis ‘
" SFA contract.. - The fon.owxng steps are requirqd to establ:xsh o ¥
E:.scal controls: " o L ‘ T e o
LT ‘_*_o nevelc:p fz,scal éant ol guxdellnea. - ,UH TR T
: e )'Y;- Identlff\majof cost centers for measurement o
. ' Yo (when) R DRI P
- T - Select spec;fxe tms of costs lo meaﬁure @wh&t} R
T § .= rDetermine methodology Of cost measurement (how) r o
. ‘ . = Identify the unit of measure or standards S :
) , ) . ) . : * (Whe:'g} ‘ ‘ .* - ‘-' o ... . ".' s '.‘Aw"
T T Esmblish tole:pm:& leveﬁs th muc:h B A S DU
‘ 3 - - b ! A : T o ; : ’ : '~“.4 o ..\. e ‘v..
; Yo ',/] " <t ST ; = + .; - | *
. A - Y. 3a 5‘30 . i . .
' - . LT e .
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o i , LT ‘ L4 | e * B
7 N . . - o | ’ . ‘;(‘ " t - ‘t\:
¢ ' ) : - ;‘
3 ] . A ‘ ‘ .,. t rd M . .4‘ .
. .'lf‘o-i Spec1fy*gundelxnes (1@ appl;eable) . -
. S ';A | Requlre response from | S'traotor sy
\ ‘. = Evaluate response - SR
._-w - If appxlcable, modxfy guidelines T
o e, Develop fxscal oontrol systqp Joxntly with contractor.
: L e FIQXIQIG budgets for low, high._and averagq pw5" A
e volume - | _L‘ o EURRE
~, . _. ' = Reporting mechanxsms and formats ' R
) Ve Specifxo agreement on . guidellnes developed above S
L e Develop guldelines for DSFA mnmonng | S e
'Q~ L :f“zquv ‘j_ f - On-sxte audltlng . ”f . . f ‘ ‘ = ﬁ&
. .. Ty = OSFA management role = [ R e T N
L e ,\19_ - Reconcllxatxoa of repofts to contract 1nvo;ce o}
' R v g . LR ‘ ) T
L ". The relatlbnshlp between these steps is 1llustrated in Figure R -
e 2f The steps are deta;led as follows."f~‘.-3f} | ; '.'7‘[ e
stzmp mscm. comgOL GUIDELI‘N’ES U , e T L
: _fr~;,‘\ "f Thls section presénts a comprehensxve f;soal control sys—
Tk tem approach applied to oostwplus~fzxed-fee contracts‘. Obvi-
. I t
egsly, the role of fiscal controls 1n Vendor quality oontrol i
dxm;nishes in relatxonshxp to the dollar volume of the contract.
“ | Por example, a $1é0 000 fxxad-prlce contract should- not raquxre o Z
Sl e fisca‘:oontrols of.. the type outlined here. However, the mstho-' | .
-g ‘-'5\f ‘ dology detailed 1n th;s sectxon could'pe applied to any contracw; R
Lo _The! steps requzrea to develop sound fzsoal controls are outlxngd LR
S Besew T
ﬁ“*f*f%#*“j”“"‘””“?irst,‘past'experianée should play an’ :mportant role‘an ~jjﬁ~~ziff
L f- developing fisoal control guxdelines for any OSFA contract goxng ,*; | f—in
g0 “ LAt BTN
" out ﬁor bxdu‘ Fisa&l oontrols should be establishc@ for all ma. or' « ,35;5;
Ck ”~f'.. work areas. or cost centers, thh oVerruq cost projeetions in the .w:;ﬁ
"f'u, past.“ Fo: example; 1t may he necessary to establxsh txght ' 57j fﬁ;
\z‘ . . ." v - :~q-1 s S . e A ‘-'.“ t ‘<‘
B T e "‘_:,ir‘-.r L R e .
. ) - : ’ i ¥ 3-2 31 . ! T
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Federal contrcls for types of costs that have proven difflcult to

.- “ . S e

controi. such as computer time.. However, 1t may not be necessary

I

te use the same ccntrols to monltcr relatmvely 1mmaterlal cosﬂs,;"

e such as reproductxon casts.} Identlf;catlon Qf ma;cr cost centers G

and types cf cosﬁs to measure should also be based Qn*wi 7
S 'Va el *

lo-:;:RelgtlonShﬁp of cast center tm velume

e "GInabilzty to develapvqpnttcls in th;s ar ather OSFA
> ' contracts R Y P S e r;

| The Secmnd step.léneeMcht éénters are asuxmated, should be._iF}bf 4 
to establlsh routxgé)fepcrting of all aseociated costs (ﬁ;:qgt iyﬁasﬁﬁ‘ ﬂ£A
labor eosts) ta managemenﬁ an& reportlng of devzationskfar "f g;ﬁ“i $g.5,
{ establxshed standaras to management. This 1s currently done by P
ather éavernment agencxes and may be useful whete no contraat
hxstoxy ex;sts. For examp1a§ Housing and Urban Develapment (HUD)  _5.lu3’x
usesuthis prceedure.for sanie grqcesaor cqntracts.= Alternatxvely;‘ PR
dlréct‘(or “loa&edu) labor costs for all cost centers 1n excess-,f';f |
of a certain perqedﬁage of the cantract should be singled. nut." :
| | Th;rd. after ;dentify;ng major.cost ceuters and specific |
' ’. ccsté. & methédology of cost maasurameat should be determzned._,g
M Baszcally, there axe three optzons: ',”'q‘ - ",_ 7 - L
JPersén-hours (1abor only) - .", , IR - f,§..§ f o
 f' '0" Dxrect costs (labor nlus other dzrect gostn) | ..-‘xl S = {§§f
R , @ "“Laaded dlrect costs (includlng frzngéé..cverheSd{ ;ffwﬁfwmwffffiwh
‘ ete. Y | | ‘ ‘ T
This decisien shaul& he bawed an the nat&re af the proeurement.

bl
Person—hours should only'be selected if labor xs a msjor cost |  _~,Q§§



- "overruns.' f.‘f 7"‘ J*l~e'*“f¢7g~ . ev‘v<~l:”' :E'M

(more than 60 percent of the total ceet) Tige aﬁd ﬁﬁﬁeriel*~”, ;'yiri .
'v“contrecte shoulgmbe monitored only by us;ng loede& costs, sxnee’ | l,~}
‘;’ithat is how the contract vill be billed . I; general, loadeQ) : ".‘
.ua;rect cests ;ho _not be used unless satiefactory monitoring co
"j"‘can be obtained via °§e of the other ntethods'f S \! )

Fourth; establishment of tolerance levele muet be cen~ f .~

-~ . TRy

“?;'sidered. In’ general, en aeeeptable tolerance level would be a 10 U

‘. /.r‘ .'.‘:" L

7_percent variance arounﬁ the stendetd unless experience shows that
' _cests fluetuate more than,that on a mpnthly-baeis.; A toleraace

“level of less thegrlo percent would generate a needlessly ‘high @.f"

vvolume of exception report%ng. The tolerance level (standard) ‘ ;
"‘should be applied to- each ‘major ceet center.' It is importent to 'f;.i‘i ‘5
- kuw‘ :
fremember that this ie the medhaniem ;or early warning On centrect ‘;;

S
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. N . . . ¢ ' Lo v
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j-guidelines must not be burdeneeme to the vendor yet meet OSFA 8

jfrequxremente.f vendere shauld be- require& to. develop & management

.

Once cost centers. meaeures,‘and standards ere identified.

clear speeifications for the preceeeor must be developed. ‘The( *f'-i"f«f;;

plan for implementing cost cohtrol procedures. - _] ,"" o
OSFA ehauld then. evaluate the response received to the cost o ,(ﬁ

control guidelines.; This eveluatiqn should aﬁareee two questions:‘,

‘Can- the vendor implement ar fiscel contrel system meeting OSFA's TR

requ:.rements?z And shauld the guidelines be mo&lfied- to - k, o E “
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L hal . o * _‘ '~' ..l . . . . . i‘*; RN \ | . K x\:
acccmmodate‘the vendor?. In eValuatzng the venaor 5 respanse, L

the follawxng factcrs éheuld be cbnsxdered.

o f-o \Dlrect respons;veness to the guzdelines R
S, )'. ) ! ’ ‘,', - . ‘ ’ “ ‘) ‘ ,‘ - ‘. . ’ , - .
.V . " . e  Experience in perfanming thls functzon on-o her Ty
,mﬁf-'-{*fk 1ﬁ, *p”]contracts : 2t 2 -
“W*;”T;fﬁgg i e 3  1nhbvat1ve saggestxcns for 1mprovxng cost cbntrol F
R R R e A ) ) : SN
Qgﬁ;fﬁ_}-%_ S The ability of the vendor's- xnternal contract ¢ostlng o
S -rQF">:-_«j*~" system to. meeﬁ the requxrements R Cpred i
. A .;;;,.’ ‘ ) . . . N W . o - ‘. ‘ ) » - J?v‘g%
.{.{ RS Often, contractors wzﬁh Federal contracts will have internal '

3 RN 3 . ) B
. . S . ‘ &
:/« . - ‘ .

i vLﬁf--'eontract costxng systems that wxll meet the guidelznes- Thus. v,;rf‘

{f ,f-r'i ~f;mnst vendors wxll not have to develop a new system to rESpond to

& N T . ... -

- ._ foSFA requxrements.~ OSEA mxght request cop;ég of reports of cur-

: rent ;ystems. although snme vendors would be hesxtant to geleasa-

R ;mvs;wp msm ccm'rxoz. sYs'rsu 3 TR e L IR

g I One of. the flrst tasks ta be done should be to develop a

fzscal cantral system Thzs-wcuid be &cne Jozntly hy GSFA ana

’the contrak or.\ When evaluatxng the contfactors system. OSFA‘ c e

5; should nat : o L ;:“'_‘ . o D

; ;%v ':'0 , 'The coTprehensiveness oi the procedurea
‘ i é  § R Apparent defic&encies in the system f
é 1'foA - COntracths suggestions that should be anorpora“
ST These.?P??§NEFQWP§M§§SSE§§E§~2?.the-ﬁ??fﬁ???°’ and ED ““.:m~;““*mm@mwﬂwmg_;

N I3

o  § S hopefully. spécxfic agreement can be obtained.-al: S B

"et snpuld be develaped for each major cast canteé R 5@1 ;
. L «:":'...‘aa'ym

w"c will become the stana?éi by whlch petfcrmance will be ol

|
RS
e

4
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;]meééuféa. The budgets shauld be txed to the process;ng calendar -

'~Halang thh t actual productlon schedules‘*~1n th;s phas§ OSFA   :’; ;;
j;an& the. cent:ictor ahoula Joint;y develop a budget for each cost "' |
' weenter.’ The steps_ required to, accomplzsh th;s are:f" ~"7ff.:-:f
»‘MJ”Vgﬁ?szegregate fzxed costs from variable costs. whxdh vary o
«7 T Tin relationshlp to wo:kloaa (e SIS number of appli- o
‘cants) - - - , . i )
 1¢¥;;¢Develop a factcr fcr relatzng v&rxable cests ta work—‘ 
B '1oad“volume for bu&getary purposes = | ‘4
7This process can be done on a general levelt since.aud;t accur- " .
,7Jacy is nat requited, It is. ;mportant to recognxze that very few .
k"gjcosts are truly fxxed, and varxable costs usually do nct vary in R |
; 61réct relatianshxp,to worklead OSFA and the contractor shculd ’:f’&j_f;
ffremembar that the 1n1tial bu&gets represent a figcal cantrol o T
ffstandard to manltor spendxng, a workable tolerance level ‘can f; ' '  '“fﬁ
r:serve as an effectlve early warning system to potent;QI major | | -
{éoat overruns. The:efare, the relatianshlp between calendar and { S *5};
‘budgets should be thbught thrcugh to produee.exceptxon reports . R
| when & pfoblam occurs, but -not 89 oftﬁp ;hat the early warnlng | ‘ f:“
‘raports Q;E\pwoduced on a regularvéasis. - The final step in the f__ '”;m§
’";process should be to total the variable cesﬁs.' Multiply them by o -
the projected volume factor and adﬁ them to the fszd cbsts to. 
ensure tﬁat the pro;eéted budget equals ;he bié cost.- This;step 
©can also be"tied to tne prosuction calendar. '+ . >
| j E;rly warnxng systems can funetion only if they provzde‘the .
informatlou on a timely h&ais. Hnwever, ystemn requxrxng weekly '7:  ";§

5 .

7®orting wxil tend :o be inaccurate. 1neffz" nt, ané,burdensome~.i

S 37"« 36 A R
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| e 5 . : ‘QS .
- N k
f l(_v - - ; . i
-1to'the;cont;actog. Monthly rep 'tlng Wlll probably not provxde K |
llfﬁhé’infofmatién'an a,timely basi . Therefore.,a biweekly (cr __“ o 7f?
"bsemimenthly) system may be deszrab e. This choice must be made- ;.-\ |
 “by the: contractor so th&t xt can be e rofltted easx&y Lnto his B  -“';’
: ‘exxstlng account;ng system.ff':;,'ﬂ, f N T SR | i
R _  B Three levels of reportlng are needed.f.f _ . o
| _  ’*ib» | Deta;led reports fcr each c¢st center (ta be rev;ewaé |
SRS X ‘:'{i by the’ monitor) T , S o
o RS § ‘tNanagement summarzes (to be submitteé.io ﬁﬁé‘pf&fégé |
L PR - officer) _]_,‘4 ) ‘v_,, R B ERRE f‘ "‘ 
 -: Except;on repqrts (to ‘be submitted to the project; |
f : officer ‘and the On-sxte monltor) T e .l‘.;_ -
_ ‘:‘Keeplng the volume of exceptlon reports to a minlmud\Should be a o
':',f ff  fgca1 of both OSFA and the contractor. Tﬁe effethveness of thls‘ i'  '-’-;_
LA | ""tacl wilk be loat if the volume of reports is too great‘~ In all - ”.;, B
‘Jlikelihood? thls will xnvolve adjustments. spgc*glly.With_§~pgwr'{_v o (i
‘ B " -vendor. These adJuStmenta may anlude.‘ f"'fﬂ‘}fﬁ'  ii4ﬁ1,} 1 T
v;o,i Budget- or tolerance—level ad:ustments..’/ ) f R "j' )
e R&qulring fewer exeeptian reports for’ each cost center "i'v’ifqi
| (especlally on large contracts) . e o
Such adjustmenté shouidiga agreed to by both,OSFA and the con~ f. | Ehfm
. 'tractor..‘ g \\\*4#/?//, R " .“; .ﬂ‘, - ~ r',“""\ .  '}@%
. _i_ Exeéption reports shoulé lnclude an’ explanation frOm the o  ;; -
. contracter detalling . 1 “ o A lT‘T‘  , ;, ,:'" 'f.f..  |
i mm ;";-*;hmh;.m, Wb%&hﬁ:.ganatﬂit.nas a. one«tima only occurrence v V'ﬁ
| | | i‘. 0 ".Rea8on(s) for the problem . 2” o z;"ﬁ fﬁ_ *.: _‘.xtv.:'.l”fi
v {f:0' _;wh€n’1t cou1§ ocgur agaigi | | .’“ .-;}’;!, ‘L. ,.l o 'E
| ‘. e ér;pbééa-budgetﬁpdi?iﬁatiédé,(ié it‘cag'bg foéet) ‘ ' ”f
Lo - . 3.8 . 37 o
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Reports must be delivered ;Q beth the on—site ‘monitor ané
TS

" the-OSFA pro;ect officer en a txmely baszs to prevent surprlses. .

N

‘*The on—site monitor should also respcnd to detaxled questxons - L

-

4y

- We recammend a’ one week txmefreme The on-sxte monitor should be

contacted in person or by’ phone 1mmedzately when mejor (e. g.. 25
. &~ o

'*~percent) cost overruns are detected--prior to report issuance.-

f’ e .

—

‘eDEVELOP GUIDELINES FOR OSFA MONITORING

Auditlng af fxscal control reports should be the respon51—

ujbllxty\of the OSFA" cn-sxte monxter.. Detailed guidelinee for th;s -

"‘8

:ﬂ, procees wi;l ‘be lncluded 'in the ‘hext repart. Basxcelly. ;hey,

1nc1ude._. 7 , _
5~-eel}‘Se1ection»ef about 10 percent of the reports at rendom
‘ - for review, }' L R - S .

[

-

‘p;fkahecklng for mathematxcal accuracy

'”;4.‘1 Review cf data for reasonableness (e g., verlfylng N
~ . that all three programmers reported frnm a cost eenter
“really are. there} ST . \

Ca

fraised by the OSFA @ro;ect foxeer. foliowing up thh contraetox

.?personnel ae required

The role of the OSFA pro:ect off&cer in thxe area shoala ~-‘_Z

*x

beszcally be ‘that - of a 1zaxson, responsible for:

° Review of repcrts for. reasonableness, request;ng

clar;f;catxon as requxred .. , T e

S s 4o o o me ..(_...-..._..a..——‘

e ’l s:Fmarxzing informﬁtion td‘menagement - .‘ﬂ‘:;m, N

. “el‘ Reconeiling reports to contrect znvoices o {Y,Jf;.“ .

i . . . t. . B . B .
EE B . o ) S . .o o Y,
( » N - . o ~ . . - .. N
v st e : . . : . ) . s
. . A i3 ! " -
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. ‘ \ R - L ‘ LT ‘ .
o ‘ Invox.ce reconcijx,ation should proceed smoothly (In the real
o L N;world problems wxll occur, ‘but thls is a theoretical dn.scus-

) sxon.) It ahould be a simple mathematmal procesa, of addn.ng two
L vreports for a month and compprlng t.he. total to t.he ;uwmce.i

:
>
.
R
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o CHAP’I‘ER 4 P

; sormzmﬁ QUALITY ASSURANCE o o .
'? 'An effectlve software Quallty Assurance (QA) system can e‘ S fi@
) ;ensu{e, thh;; r;:sonable llmlts, that all software meets ED ‘ j?f ,l.'ﬁg
| standafﬁs and spec;fications ‘and avqiés ‘the countless expenses e *-fﬁ

aﬁd delays 1ncur£ed when software problems are d;scovered after'

lt.he system is 1n “the production stage. - The problems that result L
.f::from an absenee of software QA are ebfious., &;nar saftware .fj
errurs can. cause majcr problems ;n the normal pracesszng cycle.“ ‘!}%
) ,For example,'m;nor softwaée errors in Pell proceas;ng can\ceuee inﬁ
SARs to be distrlbuted with false ‘1 formatzon, possxblﬂ causlng * ff:i
| 1ncorreet awards. jmn ertor detected in the productlon t&ge 5 :*;
"5 usually requxres temperary tdown of the system possx_'y dufzng 'aiﬁ
f peak QQeratxon. When the system is in productlon all new applica-, : "‘ﬁf
tlons must be reprocessed along with the backleg that acclmuiated J%ﬁ
whxle the system was shnt aown f cerrection‘ addlng ta produc-V; w?
tion costs. Software eorrectlo de quxckly ofhén cangp: be ‘,f ~e ei:gé
! tested as thorcughly as they shculd ve. This canaitxon often j "e \, Q:
| leads to further cempatatzonal prablems.f‘xi‘ : , \~"' " 7‘-;::;' ;.vfgi
| Th;s chapterfputlxnes strategxes whxch, if 1mplementea,   »3"f.'h1§
 cou1d :esult in an effe&tzve prccessor sqftware 0& system in R :}': ,Qg

OSFA.; In order to ggg§§m§§e_ggeggggggewg§_scftwar; problems, a . | -
number of buality Assurencelouallty Control teéhniques can be. ~; ;

13

i R

I}

utxliae&. Eeeh strategy has specific advantagee and dxsa&van- j.) 1':i;§f

' tages. whieh are discussed in detall in Appendix B. jrhe

1
- . ) X ‘dﬂ»
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following techn&qnes are oogﬁxdorod:

-~

e . Software testlng S |
* o . o ', ) !; ?“
. e Software verificat L : ‘
EETE satica - o
= ‘@ uLSoftware valxdotlo QA," e
! . . B ‘\ . .." 4
- ’ Y e gtInternal control £ jhn;ques LT A‘~" '“ﬂo? ;

”'Ip comblnatlon, these tqohnlq‘es can lead to effectxve verifi~"'

_* ;H[.af;vf*catxon of software oddz ions | ohanges that can merove

o ,;'overall effectmveness © éoftw re already in product;on. Since

::tlme and resources &de ated 'Quolxty.COntrol,are always

!

.:§¥;54  1}m1tedl_thi& dlSCUSSIO w;ll '.focgé;on29r§éti¢&¥’me£b°ds\
 io. Z'”?deé§énéd‘to-max;g;;e};he quality of the software. . .
< ‘ ) - : ' ‘ g
‘. QUALITY com'non AND:Q{JALITY ASSURAI |
: 5,i Qualxty Control in softw re ‘efers to t&g procedurog fol-
Ff - e ;owed hy the contractor to e! ure hat the software funotxons _
:g oL properly on a day-toﬁday hﬁ‘#ﬁ ‘indlu ng the performance of test L
“ ‘ f~.:;précedures for minor software modxfxo tlons. Quallty Control ,‘ |
v og’,refers to prfcedures that ShOuld be{f llowea hy the ogntraotor."
- ‘descrxbed in the seotion on’xnforma testing.: -,-‘ v o ¥,,‘5
i;: - '°¢”f ouality Aesupance refers to tHe p;ooedﬂres used by OSFA to 7
"o‘p.l_t*mverxfy tpat the specxfxcatxons fo software 6esign and modlficawd |
| . tion have been 1mplemented correc ly. ‘Since the oontractor is .‘
o almost solely responsible for al' modxfléations to the system,'
-m%;‘bm~f“m£he role of Qualxty Assurance 13 to verify qs carefdlxy ‘as Bﬁﬁ'

. ' .x"‘_ -
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sop'rwmr-: TESTING S R

. ;_ ‘\4; . : scﬂtware tqsting is affsﬂEE!bﬁhfhat shculd be perfoééed by

-

| the prcdessor. LBoth lnformai and formal tédhnxques‘are 'gpﬂw‘”

- !
. . . * v & ' ¢
» -

c:ons.tdered balc:w S U SR

M

o

-CQmputer—Based ?esting;(lnformal) T ff{ ' ETER L
>;,‘  ’ Infarmal ccmpu:er—bé%ed testxng can be’ perfq;ﬁed bY}Lh

contractcr whxle me&;fying«the systeh.  Ne formal rapertq or -

l’

L %3;‘ part of the narmal activxtzes of programmers and systems

analysts..

B x'~.‘( {
these tests can be perfarmed simultaneously ey

L ote N

Com

e

BN

oy
't

e

e S .- system . modules 'is rewiewed to assure. that the 3\1’08)’3&2&.-‘“‘«-;«; .

agproval erV,BD xd ne;easa:y This xnfcrmal test;ng shﬁuld bell

~ step. in the design and implementation process, the

o ‘ﬁ,

“

Four types of tests spould be perfermed as paxt ef th

ongoing modxficatxon or docuﬁentatxan process.. Often se%eral 0' ““

4
1:" § ‘

wal modules csmpxled separately. It is necessqry t uwA7}

check, that each module functions according to the
~ specifications from which it was developed. At gac

- correctness of the logical structure should,he con-.
fz§$ed by the coders and ptogrammers. a .

Subsystem Testing~-After completxng the unit t%st he
program module should be testéd as part of the tegt
the subsystem to which it belongs.  Subsystem tésys.

that normally execute’ together as a unit within ithe-;
overall system. Problems with individual madulen are

. for |

- not always identified until the modules are requi ed toN "
. . function w;thin the framewark of the subsystem.'r .

Integration Testingfﬁxntegration testxng checks éhe way
in which. all or some of the system modules are con-.
nected.. spec;fically, the communication between.ﬁhe

can receive and pass data between individual wodules. .
Similarity or cnmpatibxllty of récord and file formats

" used Qy the modules is-one possible soutce of problems o

1&entifxeﬁ hy this process.~ .o ..,W

~

‘~Cemponent Test;ng—-Component test;ng confirms that a

functional unit within the system performs. ‘correctly.

“,Functienal units or camponents aan cansist uf‘part orfh

-

R N

-

-,

Lo

~ evaluate the performance of a group of program @0 ules.fi':«

B
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wra L e o 1 e et o

v e e:rors havg oceurred.- -

. all of a subsystem or can Cross, suhsystems in a tom-
. ponent. test the functional unit is tested by verifying
. that all the parts of. the system that deal with'the .
‘particular functional unit can be executed to produce
_the correct results./®For sxample, in the Pell. ‘proces-
BoOr some functlonal unlts in the correctxons subsystem

requgsts.

1Comgpter~sased Testlng (For

fk B Farmal computer*hased testxng zefers to the thoraugh test~
ing that folXowe customer approved test plans. The tests.are
.“desxgned ts canfzrm that
Farmal t st;ng is uéually perfarmed when the

o e an ame— e ae .‘:‘.. — _/.

but before 1ts initial productxcn use. .

txans exactly

B )

system 15 belng evaluate

B N T IO R S, e mAaime eas s ma —de aiian ees

- The follawxng a:a four #Lfferent types Qf format'tests: ‘Jf

34'. '
: ‘7 “pose to intégration testing at the informal testing
e ., stages. During formal testing a mich moxe. ‘complete set

-

Subsystem Intqgratxon Testingw—Thla is sxmalar in pur--

11 system software meets the specifica-

,/,= ‘of tegts should be spadified to ensure that the connec-

I-f f» . tions between all program modules dre tested and .

St 'reported on. -Sometimes the output.of the 1ndxviﬁual

B . programs and’ subsyntems will be sufficient evidence of
‘correct operation. In othbr cases additional reports
must be Qifanliahaﬂ L L

P ' §m ' Protctype Testingf-Pretotype test;ng is used to check
s T e . the ¥orrectness of the basic design of program modules

Lor: suhsystems. Tests are perfqrmad on A system.which |
e is a precursor to the final system and may not include
M " all the “features the £inal system includes. | Prototype

testing can often give early insight into design prob-ﬁ‘

‘~‘i‘f‘ . rework 1n the fxnal system.
N . B
1 e . System Tastingr-3ystem testxng is done from detailed

- léms which can then be ramedxed early, making for lesa_~

RN
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v

1

L Aee
- - M. X

2

sonnel.™ All initial input and final output must be
correlated to all intermediate input and output.
‘system test should confirm that the system specifica~

‘T Tgustomer output “examined “thoroughly by qualified: per-mf

‘The .

tions have -béen followed precisely and that the sy&temf;ﬁ'v

<is completely operational. -If not, the system test
should identify the program unxts or subsystens wherg

arn
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b . - Acceptance Testlng-—Acceptance testxng ls almllar to DU o
N Lo stem testing -but’ it determlnes whether or not the = = .
. ‘ . system can be- accepted and ‘put into. productloa. _Each ‘ T
e ',subsystem is evaluated separately and parts of. the -
' ... . system. may be . accepted while others require further, |
ERCOU j'\-‘ modification or. corrections. When there are no bugs or
A ‘only very minor bugs, the: system {or ‘subsystem) can be .

. accepted for productxon. It is not desirable to accept

. a systém-with errors of any type remaining, but due to o
o 70 . time pressure ‘it is sometimes possible tO accept pro- Ll
Tt gq‘ grams with errors such as improperly formatted output. FE
e e ~“ _Errors of this hature.do not affect the prqper func- S

L ' txomng "of t.he programs. ‘ -

v e%

v« o e J T : . ° ’ ‘,\ . -t . - ,'...“ ’ N * )
v Manuaerased Testing L ';,f y  -{v/*“ 5
f o 'I'hree t‘ypes of manual software test:.ng are gnseful :.n the \ )

evaluatian of the design and completeness of system softwane-,;

:¥~~¥;f?*»~“-Manua1 testxng uncevers erro:s well before the syst&m 13 in pra-- F
£ ] ~ductxon and is ong of the ohly.ways to discqver ¢erta1n types of ‘#k‘ k; !
  “;errors.. Manual checks can impzeve the mosg ba51c unxt qf the *\ R .
'ﬂasystem. the 1ndivxduel.prqgram.x Quality at the program 1eve1 PR “; o
"'fg®¥f7 refaects on the quallty qnd efficieney bf the whole system
Manual qualxty cdntrol is one af the least'costly methods of ;.
3qijwf”“ T:“i_softwure testing«nmd xs alse one ef thﬁ methcds mast seidem used.\ -
‘ﬁu ';1 { . mch. mcre emphaszs*ahoul& pe put on the folloving manual tech- e o 3
o "ﬂ;nxquesa 7-~‘Juv7.“ .:‘h ;fﬁt ";ﬁi‘ill f:¢ - a~,ﬁ"‘fj' -;’Lif‘_-;;
. ,#,.. t. . : N s - ,‘: :‘"’ . "S.
. ® Des;gn Evaluaft&n—nﬂesign evaluaticn refers to ‘the , L
gl careful examination of the system And éubsystem'design ,
o . _ by studying specifxcaelens ‘documents.., ‘Functional,. = -
o, : B L requirements, system sgeclficstions, and .program speci-
. R ficationd are reviewed in search of degign .flaws, inef: "
o .. ficient aesign, or overall inconsrstancxes in aystem o B
RS -q e _-_ deSign' o el EU PO -.,A--..,I.'..ﬁ.:.,-.-..-,.. ‘ .',‘.f_..‘. s i e ey e w.‘,_;'m--; 1. —_
‘}F“ o Product EvaluationééPrOEUCt evaluation refers to the ST ﬂ-@?
. ;{; review Of the ad&ualyprogram code and also.System  and i o
e . program documentation. The logic 'and:efficiency of the -‘{ o
e ff_ -~ code are examined by an,exgerienagd pregrammér other - PR
| ,"mx.‘"'_,4“" tﬁan the author of thp progxam. “This evaluh%xoﬂ should - -
. - L .j'_\«\‘ . S o . N R f - ) o * o e f . ’ -’
"‘, ~ . ' “' ‘,“'.i_, . " | -
] £ . .", 4;5. v‘ 4‘ e N
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- 1 . - SR t - ‘ . . o . ' T ’ - , ) b . . ! . .. B A‘
. s | | . . . A -
ba’performed before the ¢ puter«based testlng of - ﬁhe .

I - ... waystem.. Problems found and corrected at this-stage

B will sxmplzfy the later syatem testing stag nd - ': o | gufgk
’\\\\éﬁprove the quality of all the programs and hence of c
T he overall system. The accuracy of the software docu- /- N
4. ' .. -7 _mentation carm be verified at the same txme as the code
T is reviewed, . , -
; 5’ 'f;‘ e Structured Programmlng Technology-«Structurea ‘program- '
Coat “ v 'ming, also known as top-down progragming, can be used = -
. At . to improve the quality of the code, to atqnderdxze o T
. % ; - - .- -internal program organlzatlon, and to make program c¢ode- o
S g-.f@_u .. more easily readable:to other programmers... Programs S
o - flowcharted and written using structured programming ~ . '
e e " technigues contain fewer errors to begln with and are- R
T ‘much easier to debug because they are easy to read, - , ol
- eveni in the absence of program documentation. Another . .+ .
oL LT ‘structured programmning technique is the walk»through——
7, . . a set of technigues peérformed at different times in .the . .
L ' software development stage.. - The walk-through, executed - ¥
by a group of technical. members of a, project team, e R
- reviews the work of all employees. Program specifica~ : R
. tioms, test preparations, cede, and output are all = - .
o y . reviewed for correctness and campliance wxﬁh estab-' y
ST e T 1lahed étandards., : ; o - o
. SOFTWARE VERIFICATION AND VALIDATION :
) ' SOEtware verlficatzon and validation technxques can be used o i
. = by OSFA for qnal;ty assurance of the processor functlon. rhe o ' fj
" ) follawing techniques*couldhbe 1ntegrated into prQCessar . | o
: contracts, , ,,_;‘ ;. A o <‘J';_“;‘ 1;‘7gf;l'ﬂ.‘fA S - nii
; Verificéticm O R R L R
SOftware verifxcatzon is the processvof determining whether R
: : N : BRE
t A o
the reaults of executing,system acftwa:é in a test enyironmente‘, : ' J%&
agree thh the Original cxficaticns Verxficatién xs con— -
) o .4/ - N . .. ot
I j cerned witn tﬁe correatness of,the 1ngic af Ehe sofiware--””ff'“”“””f“””**
-~ thaé 15, making sure the baftware satlsfies the functional
§‘ ‘fif requxremants &efined in the specificatians. The fallcwxng Bxx __:fi ” u;
" &i v T ;‘ w‘\-\: ", b ) R “"‘ ,. s, ‘ '~r' - - : ‘ ,‘~' . N - ; Y‘
- ‘ . . " \ B
%L” 1 AR é~ 4__6 45 ALY X g
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“"module. “This technigué can be used in the systém

‘;teehnzques used to ver;fy saftware are normally used in

. L

”conjunction with each other and/or other techniques.‘

Dr;vers~-nr1ver programs are written to perform unxh
tesgtaing and some integration testing in the implementa-
tion stages of /software development. = They are super-
fluoys 'code that will not become part of the system but
are needed to test program modules. Driver programs

" are often used to gEnerate test data. and to drive a

groug of cher ‘pPrograms.

Test Data Base—-A test data base 'is a collectlon of -
.data that closely matches the actual data that will be
‘used in the production cycle 6f the software system.

The Qest data should contairn records and files that are
" representative of the varlety present in the actual.

i}

data, although the quantity is usually conslderably '

-less.’ It is also important to create records that con- .

tain .invalid data to ensure that the software properly

"_edits, flags, or rejects the data systematzcally

Deslgﬁ Verxf1cat10n—~nesign verlfzcatlon refers ta. the
examination of software specifications for the purpose’
of finding design.errors before the software is coded.

After !the contraftor has created the preliminary design’
~for the program modules, according to cystomer specifi--

cations, the customer reviews the softwang design. The
. customer is presented with detailed technical descrips
“tions and flowgharts of what the software modules will.
be like wheh completed. This avoids the creation of -

- useless software that would need to be modified ‘at a
higher coct later in the devalppmsnt stage.

Execu n An&lysis--Executzon analysis refers to the

" automated monitoring of computer-based software testing.

and the' collection of data from this testing. The data- |
are then analyzed manually and used to predict the dur~
~atiomn-and cost of testing and alsa the quality of the :

software pioduct. . ) .

Automateé etwork or PathtAnaLX§is-+Thiggis a'techhique

. that analyzes the program module source code to deter-
.~ mine the minimum set of paths through the code that

will make use of all lcgical branches of a program

IR Y
st
Nk

cee
ot
AR

Lo Lo,
P

R I

implementation stage of software development to opt;—
mize code eff;cieney.\ \

.



‘-Valxdatxon ﬁ ,[,

'-_executlng thé system in the
‘ § .

'_prahlems The syStem zn this case refers not only to the soft-

“ware modules but also ta ths hardware. user procedures,~and |

‘5 personnel Valldatlan is concerned with conf;rm;ng that ﬁhel. §u  “‘,f§:_

C e o .Dgglgp Valldatlcn--DesignIval1dat1on refers.&g | L
*'© ' procedure of designing a software system for 1nding . "“1

’ . o : £ ":_ ;'1
. o | -
’ VI . "" L ‘ v
e Statlstlcal Predxctxon*-In thxs technxque errors are - R
R inserted into the program modula code and the program o
4 - is tested gum-.s.l all errors are found. A confidence ’ B

SR factor is then eamﬁuted which indicates the effective-
o ness af the programm;ng and verzfxcntion prcces§.

”'VQ SOftware valxdatiom is he process of determ;nxng Whether

roductxon envxnonment causea any

A

”.specxficatzons and produc;xon enV1ronment information (used.

._initially in the desxgnxng of the . system} are camplete and | . «{“, :§
{ correct. Followxng are three commonly ‘used software valxdat;ont Y4 "
| f q“ Functxonal Testingr~Functxonal tests are deslgnea'go:' -

a very specific functional capabilxty 6f a program . .
.+ module or software systeni.. The emphasis of the func~ - L
.~ tional test is on the specification rather than the. o
' ‘'overall program module. It verifies that the user SR R
- requirements have been programmed gorrectly. The tesg&" BN

also ‘can: be used as a verxfi&ation ‘tedhnique. ' :

R

.- program ‘errors. This téchnique is similar to the . % 4
design verification technigue, but it occurs earlier in . =
the software development stage. Design validation is .
basically a review of system software plans which are w’
- analyzed manually to make projections for upper man- L
. agement .and customers on project status, existing Y ¥
- ‘-uproblems, ang whether oF not schedulea,arc being met.

- - Mathix Amslysxs and- Problem Statement - Langnage—-'rh:.,s - "”’f"”“f"‘%“’f‘*"‘""‘f
-+ technique makes use of a forms-oriented language or a e
formal syntax language to communicate the needs of the =~ = %

user. to thes analysts: The use of this tschn;que can_ S -
facilitate the detection and elimipation of logic .

_ errors by the user ‘because the qnalyst and the user. - .

wo:k closely in evaluating system requzrements. AR S

S
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'Internalfconﬁrol"TééhniqﬁéS‘ .
ORI Internal cont:ols arg statistxcs and ed;ts written 1ntq tha :
. ) RS . !* N . ) . ‘ i - "
N progrmn modules and des:.gned to perform. :.nternal checm‘:n the R S

- perfermance of the program mo&ule.‘ Internal cantrols produce A', { o
. ¢ "‘t ' R

“data to be used xn perfaq@ance manitnrxng of the program. SLx .

sA'

P :lnternal centrai te&hn5 ues are described here., R
R o :
L Limit Cheeks--lelt checks in programs can be used to
' ~ identify data and combinations of data likely to be .- .
. invalid. The\brograms use a. geries of software
ey T xnstruetions that compare certain conditions and refer S
N ‘ﬁ«’ t0 a ‘table that contains lNigh and low:limits for para- ‘Ll" .-
.0 % \_meters. When errors are detected spécial reports are - ° |
e " " creatad that report the error conditions to management. .
' v\\ o Appropriate actgan must be taken to reme&y the prob- ‘
B IBNS. : .

~

L e Record CQunés--The ;nternal ecuntlng of records and the
B T "rev;ew of the cbunts is efsential to keeping track of
e s 0 7., 1 data within a system and verifying that the programs V}A' SRS
LT a‘]‘ﬁ*\ ‘'are passing, sorting or updating files properly. ";‘ I
St e ?Zq; ‘Counts ‘arel normally performed at least twice within a
= S e programp—once wheén the record fxrst enters the program
oo, v, - = . -and again at an appropriate point, usually immediately .
- h : befcre it is passed to anather file or program. : Lt fﬁ;

: _ B T Bateh Tgtals and counts~-When a sPecxfled number of . o
Y - T . records e processed tOge+her as a batch, as they are = - =
S . in Pell §ran t processing,’ it is necessary to keep track
S \ . * . of these bches as they flow through the system. This
A + ' 'is done by caleulating a batch total on a &ataxflgld S
T !’?common to all recorda in the batch. The batch’ total, -
o | &‘ ... batch count, and batch number.are then reconciled at
L - appropriate points in system processing. Any,dmscrep-'
‘ | . nnciBS‘must be researched and corrected. R o

P

® coatrol Totals~-Contrcl totals: are statxstics computed /
oo o T on signiticant .data elements before they are processed
{ . . 'by the system. _Totals on the same data elements are
A R - calculated again during or at the completion of proces-’
‘ L . " .sing by the software system. Control totals give an
Jrmesse e e e age imat @ “0f - the “niagnitude of the-software -errors in- tha*““”§~*-r"
| o | system. Record counts provide similar information but t
' : are concerned only with t volume of arrors--contrcl S
totals are conce:ned.with the vplue of . 6rrors. . - « ;
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- Hash Totalg—-ﬂash totals are calculatxons camputed on
" insignificant data such as Social Security number or
o o o serialized document number.
e . .7 .7 7 as the data-enter comguter system processing gnd durlng
- o . later system processing. Differences between these:
w,flhashaxotals indicate missxng records and sometimes can
be used t identify.bhe spec1£ic documents that are
misszng. Ei ..

'~ File Labels-~1nternal labels can be placed on magnet:c
o . _tapes to identify data records contained on that tape.
7’ 7. Header labels become the first record ori the tape and

~are not- read by the .program.
cessing ;mmediately and alert the production staff to
~the error. This will save processing time and expense.
- Trailer labels often contain record counts and-control
 totals, -as described prevlously. . ¥

. «

-

ADDITIONAL consmsnmmns

' f; 

The following are additlonal lssues that should be con~‘

sidered by OSFA when developlng QA and QC 9uide11neg for pro—

. :”\

cessor contracts.‘ e

peg

L3

Privacy and Security-~This is a complex problem when
large volumes of information are being processed :
“through a production'software system. Basic precau-
"tions should be taken at each step where the data are
~handlel by production staff. . Personnel must be -
" informed of the proper metliods for treating canﬁiéen~
“tial dAta as well as their responsibilities under the
- Pr;vaqy Act of 1974. After the data are keyed onto
| ‘ : tage )r disk they are not easily accessed unintention-
L e eIy
o A : v the ﬂata and software to only thase autherized to
‘ hand&e it. .

T

DA U

b

qupgter Systems Costs--There are numerous ways to

p \nin‘ ize the costs of operating a large software sys-

v -tegl,. Many of the previously discussed QA procedures .
‘ LW

.

a . : om the program module unit up to the entxre system.
. % o Although there is an initial personnel cost 'in imple~

o L 'N ‘ menting these QA techniques, the cost of operating the
S ,system on a day-to-day basis can be reduced frastic~

. ally It is “important to keep cen&ral pracessing unit.

(CPU} time and size to a mznlmum.

B S

Hash totals are calculated -

N

o security becomes a matter of limiting access to .

¢can be verified by program softwaré so that wrong . tapes"
The program can &top pro-.

N ) ‘ ‘ \ , . " . ‘ . :d

»
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AL improve. the quality and efficiency of the egftwgra_- S
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e T
"7 Software’quality &ontrol and quality assurance have an

]

" S

e ,
... be outlined ple e
-7 - -alized and flled in an organized and secure manner. -
. -Procedures.
. - all data prg

. marked with/its final destination so that operators and

-

N .
B . - .

. .
e
[ R

Lo

Program Change COntroLs~4Al1"grcgggmumndulé souréé.

" codes should be protected against unauthorized changes.
- The use of a secure source library system, like . )
. PANVALET, can help control usagé of a source code. The

object code should also be protedted, but due to its
nature it -4s not usually as easily modified. -

Y

Dccumeptitién~ébompléﬁe docuﬁent&tithfof‘a large soft~

ware system soth as the Pell Grant system should con-

iy

e

L

R i

sist of at least a maintenance manual, users’ guide, .

. . ‘and systems overview decymentation for nontechnical
- persamnel at ED. +» . & o7 Lo SN

_ Production Control--A detailedl plan must be written .
that "is specific enough to be followed routinely by the .
production staff bat flexible enough to account for the -

daily fluctuations of quantities and types of-data.:

- . Each member of the production team should be assigned

'

specific types of duties and authorized to perform only -
- these duties.” Wheén problems of any type occur, the . °
- .method and the person responsible must be clearly

'; ~defined.”

--The handling and storing of data should
in the production plan. -Data must be seri-

pata -

or. transferring data must be set up, and
cessed by the system should be clearly

"fff;prrcduction staff do not misplace any data. ' Careful =

P

4 -

. coNCLUEION &

- daily documentation of processing will guarantee that

—~

all new data units (tape or disk) will be easily acces- ..

sible when they are required in future prﬁsess;ngg
T e e L
Magnetic Media Control--in addition to the careful ,
organization and filing of tapes, previoldsly described,
‘they require additicnal care. Tapes must be protected

~-against environmental hagzards. Backups should be kept

for all system tapes. In order to reduce ‘the volume of
‘tapes procedures should be’ established for disposing of

|

" those no. longer heeded. ( -~

i

L ' . . . ! . -

-~

" important function in an overall quality control system for the

4

'ivétudenﬁ aid'prc@eSsér-£unct$dﬁ.”f1n'the”final chgpterrghe“te¢h#‘

* V’hiquésléuﬁlinéd here gtalapplied #o_the\?ell prcéesgor..'_va'
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( ‘ * The processxng funstan is ccmgosed of several production
steps. some of which, xnvolve manual activ;ties, Pa:ticular ,i' . ' .
attFntion should be paid ta manual Qtt;vities because-" | B
f/{ Q.ff *“f \4“o1‘" They are usually the slowest activxties in_ terms of,:'
N R SR processingu, . S T W «u
o s - ' . 3
. L e Labor costs are usually a very high percentage of
4. - total costs, so-for a given processxng system these
< .1 costs should be minimized.- , . o
. In processes with unevennessg in pracesszng (i.e., o T
C e " peaks. and valleys), the labor function usually Becomes B
T e ‘; most sensztxve to changes in level of processing. -
OSFA monxtorxng of manual actxvities for effkexency should - =
.5not focus on personnel effxcxancy ‘ Instead it should focus on '._, L
how personnel are fzt into the productxon steps.\ Thase steps s
.51 V[fffff£[were outlxned in a general way in Chapter 2~~that is, ths act;vx~ ¢ﬁ
ties should be scrutxnlzed for how well they use gersonnel Ln - V?
processing rather than far how/ﬁroductlve Qersonnel are.. The
; most efflcxent productlon process is the one that most eff1~:'-3\
cx.ently combines personnel and machanized devices. Top. much . -
* 1abor per un;t of machine resuLEs in excess capaexty..and labor ' ";\“wg

R costs-will be too high Too lzttla labor wxll slow down pro- R

cessing, and accuracy preﬁiems may occur..

e -

e e ~-~-Tﬁe~mcst-dzract way-to assess productivxty\xn“a' roduction
pracess 1s to begin by lcnklng at the dszerent prod ction st;ps | i
{‘_% 'ﬂ‘land the manual activities with&n them. ?hese ateps hould coznm i’;;'j,g;
-"czde with the cost centers ;déntxfied in the proces.fi At thls _— o
. | _./‘ . ‘
| ‘ oo ;/{’  ":' : i 2

.,
X
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' cf the prccess. 1ncluding the 1evel of incom;ng do&uments. Th;s.-”'i5“ ff
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\level. data on the number, cost‘ and time oﬁ pé;éénhé1;§n§$€6£é;ﬁ}f':‘

costs can be gathered and compared. | - CHILEI AR
-~ . 5 ST Ee T e T T
swacss IN Mamzroaxme paobucw:vrry - . ‘f"'.;g,._;};”vgi@&g;gﬂ*  i
'i There are two stages in . monltcring produativity. Thf'flrst w<w&¥%
_;gﬁg:is establehinq effieient pracesses for mannal act;vities.ﬁw *‘iff‘:
Thxs can be taken as a‘glven, or ;t can be varzed if it Ls detéfiQ¢X;f GHJI
mined ta be ineffxcxent‘ The second stage 15 the ongoing mon1~'_ K G

- t

torlng of resource requlrements and the mix of personnel and ,gﬁf,  ¢@£$§

PEEERT

mechanical devices over the course of changes in the parameters el ,%{f

u-.

two«stage approadh*zs analcgeus to establ;shxng measuras and w@ '1 R  ~L

M
P
E -

. stanﬂards._.j Co e B ,-‘~ =~_<3;;‘_ A

The establ;shment of standards must rely on the juﬁgment af_k‘”i

-

OSFA managers, exper;ence. and the abllxty af the contractnr to

¥

ke changzng the ratio of personnel to machlnes ahd seeing what

be flexxble. With a lack of 1nformatxon cn hzstorical trends cnf” -
productivxty, a method for assessxng maxxmum efflqiency must be ‘;-'7 J; :
devxsed,a Since mschanical devxces are Iaborusavxnga they shauldi,“f:f 1é¥

“be used as a standard of performance. The numbar of these :
devxces that can be used and the number af peopla who can use one L  f§
devzce should be calculated.‘ Observing work;ng patterns of idle. ”' =
‘time or overtime Eor g;ven levels of zncomxng dqcuments should

/-

give ‘a rough idea of how effzclently personnel are being use&. “" N TP

effect thxs has on processmng time shOuld give an xdea of the ,3:E"'

optimal mixﬁure of persannel an& machines., In act;vxtleﬁ whére T e

L. R o R A . f e ,f;
\ | 50 / -
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‘_’ relationships rather than seonom1es or dlseconomies of. 3cale in :

T VR s Rt o e b ey e s ————— e i e e L

“;the processing Eunction. That is,‘if fixed costs must be changed

. ' R N —ﬂ}‘- ,
ere are no machxnss, observxng processing or activzty t;me‘.nd

In thxs 1n&tial step, data should bs collected Qn the number

l;anﬂ type of people,_how much they work,‘the number of mechanica

- jdevxces avaxlabls. dooument volume, and turnaround txme.‘ Multx-.ai

! )

‘wﬁvaxlate statistics of rstios per unit of volume or ratlos by

P

‘turnaro?nd txme should be computed. These, then, become the
staadards to whlch subsequsnt measures are compared, They hold

iconstant varxablo volumes and turnaround tlmes. ‘ tT Ty

 The second stage of the monitorlng procedure is merely

,1collecting the same klnds;of data and computxng the approprxate'k

R

t,tstatzstics. If the relatlonshlps between labor amount and vol&me

' 2\ .

ifand tu&qfround tlms are stabls, then as" volume grows zt wxll bs%*v

8
!

'possxble to p:sd;ct how many addxtlonal personnel\y1ll be

‘1requ1red and what their c05t should be. TOtal contrsctacost fc;

‘k

-~ a small tlme perxod will be dlreotly estxmable,~ Also, if the B

'tstatxstics begln to vary 31gn;ficantly, it should be possxble for

‘maqagemsnt to plnpoint approxi@atelg where the bottlenscks -are

. : I
A A s

fand how to solvs them."',; R R f~§ : Tl -Q. ,?/ "F&Es t.

This kxnd of monitoring is actually eas;er than it sounds"

because the messures are based upon the assumption of stsble

f

L1

: érastxoal&y at some threshold level of document volume, or iﬁ the _,“-

- training fac:.l;tles\for personnel are not kegt at the same pacs

‘, - o ';!-f Y «
:\ ) . 5 . . o .

53
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- -lvgfas the need for a particular type of bersonnel, then the statﬁg § ¢.'Eg
L tics will not be accurata.. B ;Mix;_ f,s, Q ‘“' ' “5  }j"f.f;7fy“;
8 - TR
o ’ SR B E A
S TASK SCHEQHLING AND CQST MANAGEMENT ‘"» ‘jj' ” 0 ”"_;
| For extremaly large prOCessor contracts, OSEA should ‘con- N
x‘sider establishing..gointly with the contractorfﬂ task sehedul- B 1,5
. ing and monltorxng aystem that woul& enable OSFA projeeé mcnitors,fdv.t.lf
| f»f”t ,¥1f”;¢g1ff f5f"\.f:*, o ) f7r v,7lk7  ' f  5 5ﬁ+‘ ‘ ~;a
. S e ‘Monitor performancs on a prev;ously estQPllshed,.,‘, ) ;
D A vperfotmagce schedule -~ | = T,
. Estimate the cost zzéings of changlng performance Lo .
standards in varxo steps :.n* the producti}on process C
~ S 1 . L
‘ ~',u}¢n ‘Q‘qugblxsh a relxable mechanism*far estxmatpng etaff S
o requxrements for each step in the prcductipn prodess A
e o l Eatzmate ‘the ccsts af major &elays in the roductxon o ﬁf\
§ - . schedule, such as congressional delays in reconciling - S
' s “the program bu&get or fxnaleamily contribution e
. _ o .-: Schedule v g ‘ ! o s o . ' o s
ngi‘? Currently, a number -Of autcmated systems could| be used for -
£h1s\purpose.‘ In parthular, the Department of Defense uses'- -  _"g §
| thase strategzas for thé management of 13@9& éef‘ e'g:dje§€s;” ‘.w‘f '};i

Ty o ‘If OSFA were to use thisg

strategy. a varxety of optlons would be . *
 avai1ab1g, incldﬂingyﬁu \ *W‘ - L - ;‘,3.J- » ff",‘ | M

L

Y T Requzrlng ‘the pr essor contractor to establxsh such a L

O . system and to uUse \it for production control, cost , |
I S - control, and productivity management CRE T | S Q
L Q7 Establishing a ¢ost control schedulxng system in OSFA e
, ‘ , that could be u ed ko mcnitor the OSFA contract o 3 R
I 0' Issuing a separa'e contract for the purpose of cost “""k;, j;
T control .and scheduling of 1arge procassor vendor : SO
i cun%facts xn OSFA . . .,
) ‘ ~ . P
. ,g g | ” \ . w
‘ . ‘ # ‘X 54 “ : "’:. Y /
T
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ay _ . ' = L
Y ;';3. *Uf}1,‘  The selectlon of a strategy Sor dsvelaping a task sbhedul-
’fofi Vflng and cost control system~de ends on the goals af the  ;
)'f-{'i "iDepartmant.ﬁ If the proeessor ¢ ntractor maxntaxns such a. sys-M‘;}
3.// :‘ | | tem, -the fi:st is the most viable Gpthﬂ- Sin¢e OSPA does ‘not |
’}7“,3;;1 » currently hhve exparience thh such a system. the feasxbxlxty of .
;}f{v }}A ) }he';econd;;wo optxans is Ilmlte&.‘   \‘1 -. \-A  ‘ ":«‘u | H~fj»
| ' ;?.1wn?ff; - The uJe cf ‘an autamated task schedulxng and ccst men&tér;ng ;ﬁ_ 4 £
d‘é,j \_isystem hasfthe potentlal to iqprove praductlon eff;ciency for _ '1
e ff Tk' ;9manua1 activxt&ele If the&two-stage précess aescrzbed above were 2 |
W . N . -
ot :Wl,:;,used to GQVelop productiv;ty measures ‘and standard! thé;;\ ‘IA R
f C?QQf':jf”;grequlrements could ba entered 1nto the system and mon&tored as~\‘:'” ¢ff”
Ii_ o  (.part of thé overall system. In fact,“all aspects of qualxty < n*;j g
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IR arevious chapters identify areas in the processing AN o

\N?{v.o  o function where qualityrountrol standards‘and measures could be
\establ;.god. This chapter considers the ways in which the pra—,g‘

7\ ‘ "Mvo',f?cesso: functionishould be nonxtoreﬁ and how the inﬁprmatlonlg\
~\\Xg]1:‘» ‘ gathered for quol%tg control _can be conveyad to the managers oé o .
;ngg;_Lf the system. This ohapter does .not deal dxrectly with the quali v 'Q;j
L '?m;oouranco role of ED and how it 'should perform that tole., Thxsa_ K )
toélc wzll be consxdered in a second report. instead; this chagn 'f"fﬁ
ter consxders'the relationshlp between OSFA and the contractorsg_' . ;%;
| for prooessoochntracts. The three critxcal areos for: monitorlﬁgvo A |
QC componen’é of processor contracts are.'z;';:f f:‘ﬁ_l .i wfi
/7“f ‘]q4 / eporting -f?y-, 13' “'- I#i.‘ vfﬁ; i M?
; ST ‘ - T - . s
s ,ogio‘Monitoring ;A.',“o?‘_f"ifw?;L l;.rf;},‘ ' PRI "i'ﬁl
| ‘ob Correctivg actlon5ifﬁ»ffﬂwf;o:ﬁo7 o . ' .wf.oti§;f‘ y_f' fi_ﬂg
Qua¥/§y control~rggprting is the way ln whxoh the &ata colleoted\‘. L
@ éohg performance of the productxon process are conweyed to OSFA ;-
e se‘ i ;p?gers.' The, data should be timely. a&ﬁ accurately reflect. the . *;
’ u/#éhd;tion'of the system without overburdenxng the managers wmﬁh a - R
mountain of useiess statistlos.5 QC Monitoring is the method by S :
11 whzoh the production process is, evaluated.' Thls-involves who "‘-45$
| 'should do th@ monitor;ng and what roles the contractor and ED : o .
”f’*fshould play in the monitorlng.‘ Corrective actioniis the way 1nf"fw”f"TTf§
which problems lh the system can be cornected mdst effiolently.‘ ?
. . N L, T
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| QUALITY CONTRQQ,REPQRTING

o beﬁore the contfact implementation stage. This repart identifies

,”should,be taken, and who should make thae'decx 1on?

| managers shOuld decide which of the areas identzfxegf
CY“Cial for managing PUFPOBGS-f Information xelateﬁf

. areas shculd be reported reutinely to OSFA prOJec f

B

3
@g' al P .

&

c's

produce seVeral reports based en data colleeted j

describzng the condxt;on of the prccess. These repo&ns would _;_ ‘f@

-~

ccnta;n xnfcrmatiog on preduction eantbol, f;scal eo trol, ;i VR R

- . . . ~ .

software performanc ‘and productxv;ty. There would be a- great ;’”
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i .
-e,d . The reports should centaln only she most cr'cxal,"

.. ", information on a routine basis needed by mawagé:s-tbﬁ; B
;~1L”effect1vely monxtor the system. BRI b ey

be’ two-fold.\ o -.l-j“j'{“=~ ;"

’.,

R . = -

‘6 - Various levels of reports containing unique {nforma- .
7 ‘tion (or just aggredated -information) shauld be. geared . .
- toward different levels of management. S T R

For contracts subject to lnten81ve and rOutlne quality"ﬁf"'

centrol epeeificatiansf the types eﬁ reports should be epecified'i-”

.

N, FUR
monl-=, o v .

specifxc areas in the preeessing function that sheuld:f
tored In add;tzon, g;ven the unpredxctabxlxty of th; polxcy
process. addxtional infcrmatxon may be requ;red 'H ;evef, OSFA,;

Are_moet‘,' o

to these”

moRitors. .
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'f*Hbther“typés ef informatzon can’ be included in the Qc system b“t

repm:ted on only when o at.andards are not met. _‘ '. c .' g

OSFA managemenﬁ should decide ¥he timeliness,of the data : 4

v

and how then they should be reported\\‘The lag between the pro- -

S
Ve w

ductioncof data anﬁ the g‘nerated report shculd be minimxzed Ecr'»

crucial data.x  §. o

Fcr most af the large*prccessing contracts, numerous peoplep

‘_at ED need {o know the performance-of the processzng fhnction.

P

'Different?groups have different xnfarnation requlrements. Some

'who ara in charge nf contrellzng costs of automatad data proeess~

' ‘:grougs are related horizoatally, such as managers zn contractg

T

'ing.j Other managers are related vertically., Top management in

‘ l

o level hanagers of the system must 1&entxfy who should reqeiVe

’~OSFA shoula be concerned only uith summary reports or speqxal

’ 5

™

ted in the actual operatien of the processing stéps. while others

are~concerned wmth how the processing function is perform;ng in

must Yeflgct the &ivergence of the groups an& thair infbrmatldn

neeés. "In the development of the proce531ng functioa, the topq§

what types of reports contaxning what tyﬁés of 1n£qrmatlon. e
" The lower-leVel managers who mcnitor relatzvely small,\

well-deflned patts of the proce531ng function should recetme the

--—most-detailéﬁ xnﬁormatxon on &hose parts-routinely.«mmha infor-

_mation may be simply speclfxe costs wzthin a cost center-~or the

'numbar of applications re;ecteﬁ ar correcte& far all the camputer

e, . -
- N

[N

-

,n ‘probLems facxng the processor function.; Scﬁe groups are lnteres_ -

..

: the ccntext of the ovetall delivery of the program. The reports “ "
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"-fCQ, edits Ln the system.‘ Geing up ghe manaqemant ladder, the reports

sheuld be geared ta the’ma3or interests of each manager and the o

-

data aggregated to the apprqpriate level¢ For instance, a mana-;'

ger xnterestea in applzcant flow in tha Pell prcgram may waqt to

know only the nnmber af applicatxcns in the prevxous week‘ month, D

k2
.

and year-to—date ‘as compared te last year ‘at the ‘sane - time.\\Such_ R
a report 15 sxmple. but*&; glves the manager everythxng he - needa '
to know at a, glance. The reports éhould be chgrehensive but not \\\\~J> %

fllled w1th éxtraneous infbrmatxon._o'

Q“ALIT’Y Cﬂmaon MONITORING  ~° . -

The prccessor and ED. should.both mOnltor the processxng | J' L4

" E

' contracts. The roles dlffer in that the cont:actor should be N .
o more cancerned with the qualxty control pracedures 1n the system,‘ff {«,

   “£11@ ED should'play.a qnality assurance role and evaluate the““fv“

A

cuntractor s prmcedure§ Monitorxng shouid be done on several\ RESETTIP R

levels, rangzng from ;ndivldual g‘oductionfsteps or actxvztlesi‘:J'J*f}-W*ﬁ

L 4 4

w}@hln those steps o thé evérall systemsx Thxs demands that the

f,;',‘fjm' contractot monxtor and evaluate'the system in an ongo:ng way

\
A .-

R The most effect;ve means far an ongoxng evaluatxoa of the-

-

GET

J

system-is to have the contracton establlsh a quality control taadk:-
I .

zndependent of the productlon process~ Th;s team should spend

. ’;’o ) ‘ . : F"‘:"'/
viﬂ.‘ L . full txme evaluating the system and trcuble-shcotzng areis of
";Mﬁ"5w34-uw po;ential problemq_‘.The ‘size of the cnrsxte team ‘should varg PR

o -.(. o . . s s e e s Ll bt b e A el A e——— - e e e ..,«.-.T...-‘.._‘......,‘.‘..:.:
" -f;r-- depeﬁdxng upon*the 91ze'and gcmplexity of the prcductxon process.A E

G

The team shou%g'ubserve the proqags a@d try to ant;czpate _7-f“i.
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problems in it. @ way tc do thms is to have the team receive o .rf,r I

1]

.f‘xts own set cf reports from tha,systemsiﬁ great enough detail to

}f7  .1dentify potential probiems._ In turn, the quality ccntrol team B

P

] -

"sheuld suhmit reparts te the higher level of management of the
.__.contractor and to the ED managers.,vIn addltiqn4 thxs team should
"a‘act as an. intermediary between the ED managers and thﬁ contrag-'7- RN

i '1?$v; tor 8 managers of speciflc QC steps. - IR B .‘:[

". A prablem appasant in the ED mcnltoring cf pr003831ng con-'

r?traCtsr especiaLly large ones. is the Lack 2f intrmate involve-i )

o ment in ‘the daywtcnday operations, As was alluﬁetho earlier,’§m_*'_ '§§

i7‘r,‘ ~"rmanagers often split ﬁhexr dutxes between a numheJ of activirles.;‘ 7
\"As a result. they rely on the contractor and Qn reports fo: |

lnformation regarélng the operatmons.” Fbr large contracts, ED=:__er ﬂ ;é

should monitor contracts on—slte, esFecially when the acéual work _: '

szte is more than 50 miles fram Washington.' The responsxbxlity

N
i

of the an~slte mdhxtor shoulﬁ be to over&ee the operations in a ‘ff;

PR AT

£ 7S

general sense and to make the immediate declslons necessary from
/ED. In addition, the on~51te monltor should be the key communi- i
- cator of informaticn between the ccntractcr and OSFA and the o
| first palnt of contact for eaéh‘side, - o '.\i-f ‘ ‘;gw; '\‘~'§f

Although OSFA should be concerned ahout the effxczency and | ;

) weffectlveness of the precessing function,‘lt should not be o  f.* L
closely involved in’ its operatlon. Therefore, OSFA éersonnel o N
.ﬁ_;~~¢~-" | should -not. deal directly wmth the«qualxty.contrcl aspeqts of. . tha ,Nr;?wwfﬁ

contract. Instead ‘the contractor should be the resgonsible for

-

' . . . 4
= q . .
\ . - L *

* ) . o U

Véeeing‘tharrthg operatien rqns smo@thlyrrrzt is’ mare apprcprl&tﬁ
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‘ for OSFA personnel to evaluate the qualsgi centrol procedures'
and determlne hcw hey can improve opeﬂatxcns The repcrhs QSFA

recexves sheuld re ‘ect the klnds of quallty control procedures

! L
the conbractor ‘has put in Elace' When thg repo:ts show a prob~
¥
| lem, ED shoula step in and lnform the contractoq,that ﬁﬁe opera—

ngeds to be changed and then closely watdh to ensure its

successful axteratlon.

.“‘\ T 4
. -;“I‘ A :

QUALITY comaoz, CORRECTIVE AC‘I‘ION oot L P

i

A mechan;sm for 1mplementing change Ln the pr@cessxng func~‘

tlon should be establlshed, and yhen a change zs Warranted for

.
~

some” reason, co rectlve actxcn shquld be taken. ‘/gth the con—

e

tractor and,DSF shauld be told of the changes and’%heir 1mpli—»(\ 

’

, catxons. The ; ernal quality cqntrol team should be able to

xdentify needed changes and determins. with the contractor how to

make those changes._ The‘¥roposed methcd for monxtcrxng thf pro- T

R i cess shOuld aid the change pracedure‘ Th;s lnformatxon can be

»

passed along to the on—smte monitor whc can ewaluate‘the p:aposal
and nge some indxcatLOn of ED acceptance. Thxs can then be .

_ passed to the Central offxce of Ebégglch should make an ;nforme&

..

decisian, iven the infqrmatien -of the- cont:actor and the assess- .

~ .

ment of the moni tor . ? 7'1'
“2‘ If OSFA w13hes to inltxate corrective actions in the pro-

Jgssor functxcn it can convey Lts lnformation to the on-slte

and then gather the contractor s reactxon to the proposed change.
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) The}lonitor can then act, as an intermediary who knows the opera—
. -tian \ﬁll arxd yet represents _the interests of ED.
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B T PRQCESSGR QGALIT& CONTROL IN THE PELL GaAsg o S
R B ;ju' S APPLICATIQN svsway N B

=Y The isaues of quality contral oﬁ the processor function ﬁar o

. ’, ”\‘M' . ; . P

"’the Peil,enane“vrogram are cqnsidared explzctly in thxs chapter.

>

BT .which has twu sections: ‘qﬁf\ffanﬁygﬁ“”

YA ‘:' : \.“’ ¢

\\ ‘ :
S “\@'ﬁ;{

¥

B x;ﬁlj,Psll procesaor system ,r,w,.

‘, . . "r‘ e
'

gbf the vendor o

3

R &.;_:u...ku;u KA SN o
L kl;H;J S *;mqu\Tha development cf QC measures and standards\fcr the

‘g:hﬁﬁﬁ;;ﬁ i ggftf‘§_§f3Thg use cf a sampl% for imperéa  ‘
Cl ,:g"1‘“;;;55*‘“,,prd¢esso: functicn, S ;ﬂ; m;_q*g;
ey T e ‘ : B _5‘,‘_

5§flf{-5;”»fr;:_ thle mgéx of the data needed to mo&ltqr the~system   u7 7f1 e

effeetlvely shauld be derived frcm thg uaive&se bf applications.

+

some can be ob a@ned frcmxa,ﬁamp}e'of appllcatlons. - A sample can

§ .

be used in two ways=‘7;'t" 'gf;f“ A»,ﬁﬁi-;ﬁgf";“' ;*'T” .

g: a spet check of the gystem 1n the - product;on stage.
ny of. the measures and standards referred to in the = .
fcllowi - section rise samples of. applicatiens. SARB* A
and so g rth to check the accuxacy of the gystmn.g,,\g‘ ’:i ﬁf
As a free-standing slxee éf ; & preduct af ‘the system.af.
A sample of appllcatlons can’/be . usgd in a wmde varietx

“‘\: v,'hv of ways bayond management purpases.-
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IR - QC MEnszEs AND STaNDARDs ]Lﬁ,qf# A

w - e S :
[ g The p:avlons ch@ptars Qf this repart dévelap a ffam&““‘* T
 / . e for establishing a 5Y1fem of measures and standards of Per*wf“ | |

formance for diﬁferent areas of stuaent aﬁ? p;ocess;ng contracts. | |
. A . ' : ‘ [

The framewark prcviaes a uay tQ mthtor tha Pe&l procesaor o
& P i i , ) . \;~, Ce - »

contract in the fpllow1ng areas ‘; - TR g;?fx f"‘ﬁh‘ﬁ o P

N . S R - : ST . <]
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K >;Q'\,Prdduction Eantroi_ ;   ,  "»;- N )
f (,:'jl;':, }\§"'Fiscal ccntrol f.'_f'\,~"ﬁ -.{  ;‘ : r‘,d  f ,i j':i,  f;f§
t5 '§- j i.i ﬁ,o §"Softwarc quality assurancels»'ﬁii'  3 }:  : ' ,Z;f'M f o ';;;
| 1 ) e Producfg.‘ty el R “
 “"_: ';1In addltian; the cverriding concerns of QC reportlng, L ': ;,
o | 'ifquality of data. and’ research undetl;e the d;scussionng each of. :
=  ‘ the areas.v The guidelines established fer them take into acceunt.tr
i . o

- these concetns. 1f the eerrect measures and ntandards are ; S 'g
s N | B
lestablished. ‘and they are reported effectlvely,\then the system A

" should prgduce accurate data in the most effzcient methéd ;

LA
L

»pQSSlble.

'0

'5ﬁ‘ s g The framenprk propcses a methodology for develcpxng meaaures

‘ K 3 .
“.'W_;and standards fbr the gener;c sﬁeps of an¥ student aid processing.
FREE ﬁunctlon., The purposes of this chapter are to ldentify the
o 7'ﬁtff“7fcruc1a1 areas for. QC w1thin the ?eil applicatxen processing R
, R i
R functxon and :ecommend gh@delines to deve;op measures an& ;
’standards af thnse areas of performance. Appendxcgs to thzs o
cbapter contaln sample report formats and mcre sPecxfic QULGJL., !
-~ lines th§t can be used fbr the Pell contract. e “. 7
ngductien Contral | | \ S -
% , The Pell appllcatzon process inclu&es the roduction steps i ~
outllnea lﬂ Chapter 2. Consequently. the pr 'uction proceSs can |
. be broken &ovn into six steps..” - f ";‘ LS, ‘;';'7 *ﬂ:\ qk
'q> | Receipt Cantrol--rhe point where th /in(;ialfappliéan S o
TToTTRmnTeT e T on,'correction,“telephcne ‘call, 7? data tapé from antT T T
- E site cemes into the system‘ ;/ - , - s
- e ‘ . N
“ & Y- - S
| . L B
- :s‘ * o . 3
. x : ":”’ﬂj
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» ‘, ‘ Curscry Edit-aThe poxnt at which the flrst stage of ‘ -

B editing ie done on - the. applicatxon or tape IR m

N Y;-;‘;i” iﬁey‘sntry-—The poxnt at. which the data are, put intoﬂnc - _ 

- . “the systam i , o -

-(6 : Comgute~—The automatic processlng system/whzch s

L S conducts edits on the data for consistency and elso R b
ks . computes an SAI } - ) . T SRR

vA

;,fcv SAR Production--ﬂhether r not an SAI can. be camputed.
s productxon of an SAR.‘whzch is 'sent to the. applxcant

e Corrections Procesainq--Where corrections to data are |
,,; “‘a»' made in order to change the date on the SAR _—

PR W

The objectives cf a. prcduction ccntrol system are to-

Y ‘r'xf';;  f_QL Ensu;e that applxcatlons move. from one productian etep ' ij
S A S to the next in the least amount of time thhcut N
e o 'sacr;fxcing accuracy SN
‘ - . -“ o 3 - . . ;
BN I Bbep track of where the applicatlons are 1n the , (\f ;
- exerprocess at any one time SRR ) L LN
E S ,'5,13 Achlevement of these ohjectives aepends on effegtively ',Uv f; a
: 'c,monitorlng the prcducticn process. To acccmplxegféhis. the 7§ﬂf S fhfﬁ
“ﬂ“g:ncesearLe‘reportIhg system‘must shcwe '_“”‘“”?fo‘”.j R ok
-{ »_Qy;e_The mdvement of applicaticns through the ﬁlfferent Qiﬂ-‘j  :j"§*
: steps' | . | ~ -
<§nf‘?.The time for each step or group of stegs e - “p -ﬁ;
o B The accuracy of each step monztore&‘from an overall | s
\ f" . _ perspective - . o S o IR
| \\\w;/‘c.ff'Measures anﬂ standarde ﬁbr activitiee in eech . «‘  ' v,lj E
RN < production step . ‘ R
: , ’ ‘ SR
In recexpt control, co}_ting the 1ncoming applicatxans end | L
Qf-‘ T preparlng them for the: “ini ial edit;ng are. the two’ ereas of | L
waww;mwﬁ”mwﬁ_”gpncern.' An inltlagmgggat idm;equxred o reccncile with the L;\‘y,‘, i
‘ ) o ) 7 3‘;%&;
(2 ; . . ‘ "
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. aGCuracy cf the qu entryn( The measures of the bacqug'xn key

.; entry should be set up at specified lntervals in ghe pro&essing ?M

“ ‘number of phone calls per apphzcaticfﬁ This measure would B "‘,f/_?

indicate how the whole system works and. is understandable to tQF

”‘appllcgnt, and prOV1de a pr$\>\£10n gz\fﬁe number of calls there o

Will he at dmfferent 1evels af vctume proee‘

if tha apprapwxate traatmant is applied.

The ‘key entry step i the start of the a‘tdmated system.f It

§fﬂ:1thal to co t the number of applicatlons going znto the Q.

system ana measure the backlog at this point. as well as the

I

calenﬂar.‘ &nd the key entry accuracy should be measured wzth a e

‘t..

jsample of appl;catxons throughout th$~year.

[ - ' .
. ' . o |

b / X
/
'counts af applicat;ons at other polnts in ‘the process.q-Also.. f‘,f‘f
the appl:catiuna must be put into the pmoper form.po they may be o
easxly reviewed for errors.. The eritical measure}%ar this step |
is a count cf the incoming applications at specific times.“
' In the ca:e of telephana calls, the number of completed "f" 1j
: calls and the accuracy of the resPOnses are-of cchcern. _The time Ry
g a caller is oni hald awaiting assistance should be m&nrmized.
Once a calleg is ccnnected to an operator, the caller should
recexve helpful information.~ From a management perspect1 e, the ‘_“ 5
" measures of this activity'include a count of the phone cal's that‘
| are put on hcld.v For an accuracy measure, a selectlon of t ',s  .
of questions should be developed and individuals should ca’ in \\
‘to see if correct answers are given. In addxtion,.to measure Ehe“f \J3
effectlveness of the actrv;ty, ratxos cOuld be dev&loped ofﬂlhe L /ﬁ¥’ f
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in the ccrrect way. 50§t” re quality assurance determines the» :
control poiqt of view. the . '

V'éffiéieﬁtiy-for diffefént7VO‘ |
tlmes particular edlts\are us 

~

data transmltted from the compute a‘e accurately transferred to

the SAR.'%mich must be nalled out algng wuth the proper \.:g", B

infarmatlon tn the correct applxcant. Counts of SARs bexng
produceﬁ and the numher of SARs mailed Out shculd be kept, and

spot ahecks should he ma&e on the accuracy of ;nfo:&ation on the

SAR. Fina;ly. this step in the system should be used*as a p01ntfﬂwﬁ gﬁ

Eor txmlng how Lang it takes an applicatlon to make it through
‘the system byzfellcwlng a sample cf applicé!ions throhgh tn@
R i '*,

process to thexr £inal &estxnatlan.

\\\E
The corractxonsrprocess must dispase

o a RS TR
most expedient hay and ensuf& that the' carrect data are\entered =i ﬂ&¢ N

samplxng of anoming co:rectiong shou&d be made o

: “ - r K “(‘ ':‘\" .

to see’ whether the correct data are being used.‘ Tha g&uhﬁs of ,sg s
e e Sk
| dxfférent types of correctiqns should be tracked fot torrective L 3?
I, vt A5 e e e = SRR RS L VR PO (U SO B
. - . 3 ) ' N “ 0 - Nt ,.'-: .‘ : ‘.\ .
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. - In Summary,;the types‘cf‘iﬁfdrmation on the differentl/r~—in R
| yaspects of the aystem can be combined xntb the same cr a small | :

‘f number of 'epo:ts. Appendix A contains a serles of sample pro~ ’

<

| " thdse vaLxdated. and so fcrth. Nhlchever way they are grouped, e

';. ,;“he bagzc 1nforma%§on Qﬁ thezr statqs should be 1ncluded. f . ;%

. \"' Fisecdl Control iﬁ”f"‘ :ﬁﬂ{g{‘vf“. ‘l'(‘* IO _.‘ o L
e o  ‘ (The appllcation/pf ;'fiscal coﬁtral syégeg to. the Pell ot
{y&“w ¥ application processxng sYStem appearfuin Appendix B.” Te aﬁe- \ f"ﬂmgé

'rguafflywestagiish a ﬁiscal contrcl system,,the cost of each

(‘ ;‘ v 1 .\‘; . ) ] [ by
; ,~b¢¢a-sﬁyx«af #ha’system and not Fos 9arallel» The StePs f°f *“”
“QEnsuxing th&t ghg carnect Lssues a:eraddressedfﬁy the’ managers S

are outl;ne&‘;‘ the appendix The issﬁes ane grouped 1n€o two f}*;}<

i

; “zfétebéﬁﬁ?iﬁféheﬁéfﬁé.bﬁiéadfessed'infthéfquiaﬁiwf

é: and 2) thase °3 4?:Q 

tb’ be adﬁregsed after basic’ agregment has been qe hed with the o
O cbntrattor. Appendix a,alsp ccntaxns report formats 1 .t éah¢béf, N
,qsea ﬁo MDnitgr the cosﬁ»centers. These formats whlcb are 1 S
| / : ‘ T e ps \"‘ “ ' K : S ! ( ‘ . s ‘ : ‘ .’ )
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general to the spedxf;e steps but can ea.' y be appliedfﬁd"_é-'\'j %Jyﬂf

speclfie pnes,\are fqr the lnuhr level

tragk of specific functhns./ The re‘“ ts can be scaled to’ A; “:
control for the level gf volumé thu alrowing nagers tu gave iv u“
stand&rdmzed eosts across volumas. ““fﬁ ‘ . "ff-"';;'; fﬁ
50ﬁtware Quality Assurance : éf‘? yvrt. IR

g
'e of th}se t{sts I;re .

of data.

A‘ i "

1sadvaq¢ages,, The lx

'gwis.e,emmoe;\’am 3 S

necessarlly b%*used. é depends on the type

*

of software and its yhrpcse.‘ Also, there 1‘ a trade-oﬁf between T

the-increasaﬂ‘accuraay of a test gnd xts cos,

be done on- the cemputzm;\algorzthm fot accur cy and effxcxency

for large voiumes of &ata.‘ Also the ed&; “chebka mnst be’ 'f}‘ff“~”'f“f  .
' o © Ve

thoroughly teste@ ta enaure they produce the‘Eorrect e&mt far ;he

carrect CondltiQn-- En managers éhould &ecxde wiﬁk tests are ;he o
' AR - AT " o
mﬁst cost—effectlve and give the esxréﬁ results.p,‘ T

o - o ,:‘w.r e e o L o
Productlvity "‘,2 , _‘_,; o S .:.“,‘1 LT
‘ ! - . "' to - < B Y ¥ ’(.&
g e e ™

The Pe;l applicatxoq;processing system contaxns several’ 1.

,, ‘] ‘ R

-
-

&

manual,processes that reqq;re signiflcant amounts of l&bora

~

T
slnce labor costs are generally higher relative to ethe: Eypes of

ea e e~ SRR | S v o o -t — “—-— e o Srms - - N e —

i AR

costs in-a prcaessxng sy@tem, they must be closely mbnltared.
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The manuel Froceseee muet be efficzent, in terme of not - -

) a
monitoring purposee, the productivity measuree can- ﬁollow the

structure of the~cost control measures, exnce Iabor coets are

[ major cosﬁs in the steps in which they. occur.v

¢

e In the Pell applzcation processing eystem, four poesible ¢

‘that shauld be sent back to t"" m’*’“""‘“”"

therrectxons require a letter or eome other type of special

.'-

ereas mey be ameneble to productivity measurement. In the

informetion receipt step..epplicetions muet be taken out of
‘ v

envelopes end put igto homogeneoue g:oupe for further processing.

\

Also,.epplxcaots who heve problems or‘went to-check on the esatus

of thelr epplioatxons may telephone the processor. In the SAR

productxon step. SARs automatically'generated must be put 1nto
nvelopee elong with the other informatxon sheets~ Finelly.
{ <

QC measures end stenderds fbr preductxvity repor ehould
s o /

'creating bottleneoks in the eyetem. and be acourate. For / ,j L

K2y f< ﬁreck the number of person—hoﬁre reqnxte& to complet each step,
. AR the acouracy of thexr vork, and the number of tra eot;one they
: handle. “Statzstice ean be geneteteﬁ uszmg produ i 1t¥ and .
. A
' . fiscal measures thet produee standardlzed mees ‘
. ‘reletlve to other coets in the system. They € - i
" quickly the hanual process 15 performed.\ Appendix D preeehts :
" TN o
, . K]
S sample report.. formats. ﬁor;omonieozim prgdegzi_glty- ES R SOV SO S R S
4 - f;‘,i"‘f - */“'f.~f;"f'7 S ;k* o
S SRS o/ T R PR
. S R -
' . : = 7-8 .0 | \
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actions take place durin. wf':‘ f i f';‘w;" Thlg should be a

regularly repogted stat‘stxc ’ _ e Second.

accuracy of the Proeesl; o/n
' ensure that the process utilxgeéﬂi

without sncriﬁicing accuéaey.

“QC Gu;&elxnes

Guidelineq for- th
Pell procéSsor~ 

e :
Ry
\:‘ ‘ cantraat, It is esaentlal )
~ ,ﬁgﬂkffxﬁf system and a system ef me&g('am‘ntffot:M, -
;ﬁi? 'fit' Eﬁoduat&an con;ralj ca

xfg;t*-.‘ | Fiscal contgol y"" |

LT AR o
PRl . AR ‘4»41

PrOductivxty

- .rf ;Q‘.._." ’ \ ) " ’ ‘*'4‘,’, S v W u‘ 5 4l
A N ?iWhile ﬁhe contractar sh
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Llﬁhe use'of a gost schedulzng Syﬁtem*
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gtven and the teohnlcal appendlces provide a general back~ o _f

..

~ground for sgecifylng the typee of meaSuree the contractor should

develop as part of the Qc syetem.h Appendlx E dlsplays the mini—

mum. requxrement OQPA should require for effect;ve monitoring oﬁ
‘ I

the- Pell contract. N _7tu‘ﬂ '; ,‘;-'? _‘,’- }f&.w o f

Another aspect of QC fog,thé Pell processor contract xs the

' task schedul:ng and cost control §ystem ueed.aa part of the B

project menegement plan.‘ Extremely large proﬁuctxon*contracts.

‘llke the Pell processlng contnapt, benefit from a systematlc

aagroach to these issues.‘
,control, fiscil control, and productivxty can be impraved through

The requirements for such a

‘>syetem should 1nc1u¢e the following capabilitieék.

e A cost contxol Gantt chart for each phase of the "
o ~ process -or function. that dispiays the schedule status
. of activities to be accomplished within the BaSeline
_,Coet Estlmate (BCE) funds. available’ .

A v
L

A~ cost ‘status report ‘that lists Elxed,and vgriable IR
costs with assoolated activities .i

S

~

A resource analytis report which describes. ‘in

‘ ) dollars, the status of funds (budgeted or actuall
. , w1thin each cost cente: of the BCE

-

S for each cost center of the BCE a

A coatwversus-time plot of bu&gethversue@oblig&ted
’ET
r

. \ itical path of the act1Vities management network
- .~ that routinely reports planned and - actual achlevement

. ».“.
. o D

speolflcally, the areas of production  ¢'

l." /

- a tual Cobligated) funﬁs,

of planned project activities

The outputs Mould full; describe for the OSFA Project

The expendxtures, obligation. and -

o St i

ey
A



‘sv_ﬁffﬂ' ‘ :eeLloeetxon ef BCE funde by the centrecter eheuld be etered in
the date beee fer such a syetem. enebling the contractor or OSFA-

meneger reviewing the pr03ect to cell 1t up fcr a review..ej;-

-

‘j enelysis, or update.ef preject stetue.. Thxe type of teek and
*f ccet schedul1ng system is widely utilized by the Department of

Defense contraetors are . easily edapted to the prccessor funetion‘

o

| - The purpose&of thlﬁ ehppter is to epply the generel frame« o o
work develdped eerlier in ehe report to theff&il epglieaglgn  f;;*;

L}

procesexng fu%et;on.. Thxe chapter 1dentifxee specific data
,Jf: 3 ‘;  necessary to effectively manage the contrect and to enirre &he
contrector is performing to efficiency Appendxces A. B, .and D
contaxn semple reparte for each of . the crxtxcal areee in the -

proceeeor funutxon. In erder to preV;de a’ ceherent picture of

- .2,’" -

e how'these reperte can: be ueeful in monmtering the Pell proqessing

contract, an exemple of a package of the sample reporte ﬁor a’

-

e

‘“:‘eample coet center ie preeented gn Appendxx F. SThe ihfo:metion ';)

\

¥ "
receipt ceet centex has been used, but thie uet of forme can. ‘be

v
.- . . - .

;4(:‘<

' aéopted to other cost centers.;J
This example shows what kind of infermation a manager wOuld
:eceive frem a pertieular cost center. The packege of reports

on the cost center would be incluﬂed in'eﬂlarger peckage of

.PI. : by
f the packege of statietxce on the coet center ere the following

*

a R b e R Ak o A v - @ A MR hh = nmmrreAeh e e 40 e & Aeveee A Cemere s 8 St B Sw R e n e S ra C e S = e e = mrerrs b
" 0

kinds of reports.”

o Production control etatistmcee-whese would give an
~~ everall indichtion of the activity level of the cost
' center. In afidition, thefaccuracy of the particular
step 1is dleplayed as an.ifdication of how effic;ent o
this step is in cempariso to othef*steps. : R

I/

-1 SRR

;f-‘ s ; . .ﬁ | ‘. | ﬁ73
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e 'Fiscal control stati'tlcs—-This would give a breakdown .
. of particular kinds Qf costs incurred in the cost

i] of the. system. Current efforﬁs 1n this regard represent, hOhP o ‘»;
iﬂever, only a start in the wide‘varlety of uses for a sample.cf,"

vaery SOOth record is: now being pulled and tracked through the-'

uses. of the sample.

AR center. Also, the di ferent costs are standa:dxzed'by -
oA volume Lndicator. - . | .
- :A;Productivity statistics*~This woul@ given an 1ndicat10n . o
. of the efficiency of the production step and the . | ‘“*&Q
: accuracy of the step. _ | . o
. e Cost control statist1cs~-These would provide a temporal.!
: ‘“»f‘.*settxng for the flow of costs throughout the proce551ng' ;
7 year. ° By: having , indicators for how. much of the total o .
»  .budgeted costs should be spent by a particular point in -
L4 -1 - time, should agi ve ‘an  indication of how'the actual T
”-'w;’%_;‘Spending flow lS proceeding._ G e STr
',.QC SAMPLE ,' L, '
o There ara several areas of the processing funct;on uhere a o .

'Vsample of applicants would be - useful ' in monitoring the 1ntegr1ty

*

‘\f-‘

-system. Whlle this method may be sufficient to satisfy some Qc ‘

’1nformation requzrements 1t does not go very faé in. the potentxhl )

[

Currently, most of the 1nformation needed about any aspect

of the applxcation processimg system zs obtainod by accessxng the

'”‘ent;re applicationxdata base. Appllcant profile statist;cs. man%,

agement reports, and corrective action reports are done by the

. record in the agplxcant unzverse.; The tablos ougrently groduoed

- - . . L / ) : o ] e

orocessor who writes a'statistiCBl program that readsagvery '?

A ey e A A A ————

are, by and large, syeclfxed at the begi%hiog of‘the céntract\and

- -
-

programﬁed xn as part of the ‘ystem. Aocoj?ﬁng the entire . ‘- \?

o f SO " f » 7-12 . 5 _
-t . . . L/ ..* " ., »
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_ characteristics of the qgglicantagggulation.m The tables are'w

st

w - *y \ , b ) ’ } o .

progtammed Ln as part of the system.- Accessxmg the. entire e

appl;cant population has the fcllowlng dlsadvantgges.j Such aiw_f

..process is~ s *i

‘. r'Exgensive~~The cost of producing a table is directly ~;

'+ related to. the number of regords read by the

!’ _%-'camputer. - ‘ o | - o
. e \ijnflexible--The policy process cften changes during
% . . the middle of the processing year. 'If a.specific

”-~tab1e is desired in the middle of the year.'a'~
negotiation with . the. processor is necessary
' specxally program the table. . : ‘ .

™ Unnecessaily DEtallegf—stng the entire appllcant

population can'giv £ detail abaut the applicants down
- to any. specifiéd level. Much of the .detail may not be

. ‘absolutely necess _far the purposes of the ED .
. managers, o

For ED managers. us;ng the.&pplicant population seams to be aa

unnecessary expense for the gains of added detaxl and automatxc.

X

prcduction. Instead, a statxstically valid aahb;e ef appfxnapts

could be used to provide the necessary statist;és ‘at-a reasonable o

§

o cost. f;¢”l".'  ; }1«“1§ ‘ ; _q{f.J{x §i_y  ! %
|  _'A sample (or samples) ‘of appl;cants can easxly be used to
perfbrm the ﬁcllowlng Eunctionss ' §‘1¢ | ‘ -
~ Q"f'Applicant statistics IR f': | “‘“ o .‘. k‘
\3.l Corrective actions analysis :,M ' | o f.- ¢§:
e \ Management reports R . . . . Q .

Thé current set of applicant profile statxst;cs produgedtr"

quarterly by the processor, pravxde a wealth of data about the

\

st

. - i e n ' , [
o N 713 SRR
. S5 :
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g However. et‘timea the appropriate teble does not exiet.fThe- Zil. L

. a large amber of the questions thet ariee throgghout the‘yeer};jeifﬁltf
The eampigmb |
t Tere produced to prcvide a compatible eet of déta.“,ﬂr
'greups of indiq}duale who have specific characterietici.‘ JH7Qf{{;f%yznr+
7depth enalysie of their charecteristicé and their trensecteon;' 3
,.waithin the system require a dete bese ecntaineng the correet date‘
*’elements. A specielised sample of epplicentexstratzfied by the;w
“&eei:ed cheracteriptics would provideﬂED‘ﬁith the neceésary data
| to perﬁerm the enalyeee. The eamplimg ?recedure sheuiﬁ be.maée
‘lpert of the syetsm and be as flexible as-poseible to allow ED

staff to °h°°93 a Particuler sam?le 03 applicente-to anelyze.e‘}‘geefaﬁfx

short turnaround useé Since the management :eports new ere |
'epecified early in ;&e grocees, chenges are difficult ta produce‘jfe:‘
'uin a. short timeframe gnd.at.minimel expense. Ineteadl e“sanple e

x . ; -
e:' L ‘. 3 f‘
i » : : b (:. . i“ B o . ' ’ ' v ’ ‘T. . . o . . .:)l
L D ":f‘ . ) : o " : o . L e \" "?’,'...'
S S | T
useful in their exheustxve ddtail on all aspects of applicents.f IR

Lﬂformata of the tehlee are specified at the beginnipg of the year‘.‘, 5,?
nd are dlfficult to change.‘ Statistics be’ estinatéd from the ‘g‘.ff‘*f:

| ! 2 ,~'u)@xf

i~existing tablee. If e semple of applicants were available to ED -

etaff, the eppropriete stetistics could be. produced with.

'reesoneble degree of accuracy and 1n a timely fashion. The

A

ould be drawn at the same time the quarterly tablee l@ﬁwgf

J .

/ q.' .

Cerective aetipn analysis requires infbfmatioh ebout smell
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Specific management regprts ceul& be producgd by sample for
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T of applxcants could be used tc pmoduce the reports that. although
L 3“‘ﬁ they “0“15 he samples, reprsent the entire pnpulation with a ?'1}"

| - A , N S

re&sonable degree of ACCurgcy.l 'rp N - o R

| “’.efruses gﬁ a Sample - S T e

-

ZTQ prOperly mon;tor the Pell Grant applicaﬁfon process,
: JKLQdagawthat qan be used to aSSess the perfbrmance of the system are’ ._ F@
5ﬂf:f.iﬂﬁ ::“re§ﬁirﬁ§ Thie information ineludes- S .' ' ..‘ §é
I Turnaroupd time |  }1_.v ' i  : ;'  : _ "‘¥;'j'f J77 ”.
nata entry erro: 7', ”‘, n - ",“ T

‘fg,'w,* ! ’ e
;¢ q;u;; Effectiveness of edlts and valxaation o

Much ef tﬁxs infcrmatxcn is exthe: unampilable or ;7,3,‘; S

'f;'f  extremely ¢ostly and dxfficult to obtain on a program-wxde basis.

v

‘can be use& to select cases»an whmch to

715&};if?"‘ hksample (oftsamples)

perform NOSe‘dﬁtaileﬁlanalysisn Fram the anaiysls done on the; ?

, "samplen 1nferences.gpncenning turnardund time, data antry error.QT

% k -~

1

J‘xy

.

effectiveness

?

('

oo .

cf w&iidatioh qnd edits, etc., for the entire

PLOZ

s

\lcant pﬁpulatihn and suhpegulatlons.‘ e
cdrréntly. thls infyrma”ivn is generated by passing the entxre C

appdicant lee ﬁhx§%gia
Mueh of thzs data

vaiio&s frequency table~producing pto~' ‘ ‘L, A

;5;*  ﬁU‘. gramai

effid;entyy&—an& with

S ticai mplee 'I"hg inform
- e

could haweVer. be generated more"
‘\ . .

i

h‘gh degree of accuracy. using a statis~'

Prafile sampié”ineludesgiﬁﬁﬁi

‘ ‘l',-.
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The coét centers of the contract .
. must be identified and a method

for monitoring costs within the

'”"center develaped.

Development cf a methcd for what

. costs should be measured and n% .

they should be measured..

‘Tolerance ranges for types of
‘costs shanld be determined in
order to produce an early warnxng
‘system fpr monitoring.

A

‘The costs vary with volume, and

80 the unit of volume should be
determined  to standardize the

'Jcost levexa.
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