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EXECUTIVE SUMMARY

1. BACKGROUND. A reliable system to control the quality of procurement
instruments and provide useful management information regarding document
quality is needed within the Army Materiel Development and Readiness Command
(DARCOM). Therefore, the Army Procurement Research Office was tasked to
develop a qualit y improvement system for procurement instruments that
satisfies both requirements.

2. STUDY OBJECTIVES. The objectives of this study are to develop and to
test a system that (i) aids in the improvement and control of the quality of
DARCOM procurement instruments and (ii) prov ides useful management informa-
tion compatibl e with the DARCOM procurement management program.

3. STUDY APPROACH. The approach taken to achieve these objectives includes
the identification and eva l uation of quality indicators , a review and
analysis of existing software quality control systems and techniques , inter-
views with procurement personnel , and the synthesis and test of a system
that meets DARCOM’s requirements.

4. SUMMARY AND CONCLUSIONS. The Qualit y Improvement System for Procurement
Instruments (QISPI) as presented in this report has considerable potential
as a tool for procurement managers to control the quality of their instru-
ments. Document quality measurement and control begins with a quality indi-
cator (QI) calculation based upon the number and type of instrument defi-
ciencies per page. Standard control charts are used to determine document
acceptabilit y and track quality levels at the commodity commands . The QI
values from each command are adjusted at the HQ DARCOM level to reflect review
board proficiency and sampling percentages which results in the final per-
formance indicator (P1) calculation for all of DARCOM . System test results
from tests conducted at sel ected major procurement activities of DARCOM will
be carefully evaluated during and after the test to confirm the appropriateness
and utility of the system and to make any necessary improvements. Recommenda-
tions regarding QISPI implementation are postponed until the tests are completed .
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CHAPTER I

INTRODUCTION

A. BACKGROUND/PROBLEM

All coninodity commands within the US Army Materiel Development and

Readiness Command (DARCOM ) are concerned with the quality of their procure-

ment instruments . However , none rea lly knows just how ~jood or how bad their

instruments are ; nor do they know what their procurement document quality

trend is. This is primarily because the conuiands have no forma l

standa rd to measure their documents against and therefore no meani ngfu l

managemen t information on document quality . Without such management informa-

tion , procurement instrument quality control and improvement are at best

haphazard . The lack of the information also makes it difficult to state with

any confidence whether the present quality of DARCOM procurements is acceptable

or unacceptable.

To remedy this situat ion a procurement instrument quality contro l system

is needed . The system would not only assure procurement management that

their documents are of acceptable quality but also provide the documen t

quality information that is presently lacking in DARCOM. A previous Army

Procurement Rese~rch Office (APRO) report recognized the need for such a

quality control system and recommended that one be desi gned and implemented

in DARCOM in conjunction with permanent , full-t ime review boards.1

1 Nick , R . W. et al. “Anal ysis of AMC Solicitation and Award Review
Procedures. ” Army Procurement Research Office , Fort Lee, Virginia 23801.
September 1975.

~
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Additionally, any system developed to improve the quality of DARCOM

procurement instruments must also be compatible with the DARCOM Procurement

Management System (PROMS) that plans and controls its procurement program .2

The document quality informat i on to be prov i ded by this quality control system

mus t satisfy procurement management requirements at both the coniTlodity command

level and the DARCOM HQ leve l . To meet these requirements , the Procurement

and Production Di rectorate , DARCOM , tasked APRO with a project to develop and

test a quality improvement system for procurement instruments.

B. OBJECTIVES

The general objective of the project is to develop and to test a system

that (i) aids in the improvement and control of the quality of DARCOM procure-

ment instruments and (ii) prov i des useful management information compatibl e

with the DARCOM procurement management program . Specific objectives en-

compassed by this two-fold objective include :

1 . Establish a measurement baseline or criteria as to what constitutes

an acceptable procurement document.

2. Synthesize a system using availabl e statistical quality control

techniques .

2Wi l l iams , R. F. et . al. “Procurement Goa l Setting and Performance
Analysis. ” Army Procurement Research Office , Fort Lee, Virginia 23801.
July 197

5 . 2



3. Define a performance irdex for procurement document quality and

the tasks , targets , and methods of ana lysis required as in put to PROMS .

4. Test the system and make modifications as required.

C. STUDY APPROACH

To ach ieve these objectives the fol l owing study approach is taken :

1. Identify factors that affect or Indicate procurement instrument

qua 1 i ty.

2. Review and anal yze l i terature on exist i ng software qual i ty contro l

systems and techniques for possible application to DARCOM procurement

instruments .

3. Interview quality control and procurement personnel experienced in

th is area.

4. Synthesize a proposed system that meets the requirements stated in

the objectives and test it at at least one comodity command .

5. After any required modifications are made , submit recommendations

for implementation to DARCOM Headqua rters .

This report presents the results of APRO ’s research effort

thus far. A final report will be published following the system tests.

D. REPORT ORGANIZATION

Chapter II discusses existing quality control systems and techniques

and presents the quality improvement system developed for use in DARCOM .

Chapter III describes the envisioned operation of the system at both the

commodity command l eve l and the DARCOM HQ level . Two system test approaches

are discussed in Chapter IV , and Chapter V briefly concludes this report .

. ~~~~~~~~~~~~~~~~~~~~ 
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CHAPTER i r
QUALITY IMPROVEMENT SYSTEM DEVELOPMENT

The primary mission of the Procurement and Production Di rectorates at the

DARCOM commodi ty commands i s to make “good” procurements. A fundamenta l

assumption of this report is that hi.gh quality instruments will result in good

procurements ; if the instrument qua ity is controlled , the quality of

the procurements will likewise be controlled. Al though a good Instrument

wi ll not guarantee a good procurement , it does increase the probability of

one since it reflects the quality of the effort expended in planning for and

execu ting the procurement.

A. QUALITY INDICATORS

The basic function of a procurement instrument is to legally, and

within the confines of established general procurement policy , obtain the

required goods or services at the required time and place and at a fair and

reasonable price. The first step in developing a quality control system for

procurement instruments is to establish a quality indicator , something

that indicates how well the instrument satisfies this function. Once the

indicator is chosen , an appropr iate quality control system can be designed

around it.

A number of potential quality indicators were considered in the

sea rch for something that directly reflected instrument quality and was

measura ble and controllable by procurement personnel. They are summarized

in the fol l owing list:

4
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1 . Number of procurement solicitat ion cancellations.

2. Number of solic itation amendments.

3. Number of supplemental agreements .

4. Number of bid protests and contract appeals upheld.

5. Customer satisfaction with good/serv i ce.

6. Number and length of procurement reviews .

7. Number and type of instrument deficiencies.

The problem wi th most of these variables as quality indicators is tha t

they are not reliable; that is , they do not consistently and accurately re-

flec t instrument quality. Since difficulties such as solicitation amendments ,

contract change orders, or protests and appeals can result from good docu-

ments and through no fault of procurement personnel , these vari ables are

useful only as rough measures of good procurements. Additionally, such

di fficult i es will not necessar i ly follow from a low qualit y instrument. A

competent contractor with a low quality instrument can still yiel d a good

procurement. Unl i ke most ha rdware quality measurements which are accurate

and preci se, procurement instrument quality measurement~ are i nherently

subjective and inprecise. Therefore, no direc t, exact indicator was found

for document quality .

Althou gh none of the variables listed really met what was desired in a

quality indicator , the number and type of instrument deficiencies came the

closest to sat i sfy i ng the requ i rements . The number and type of deficiencies

5 
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detected during review by a procurement review board is a direct measure-

ment of document quality. It is reliable to the extent that the review

board is thorough and consistent in its review. Document quality as measured

by the number and type of deficiencies can be controlled by the procurement

personnel preparing and reviewing the documents. A more detailed discussion

of this quality indicator is presented in Section D.

After the appropriate quality indicator was established , an inves tigation

was made of available quality control techniques and systems.

B. QUALITY CONTROL TECHNIQUES

There are a number of quality control techniques that have potential

application to procurement instruments . Rating schemes ranging from color

coding to letter grading have been tried and offer some usefulness . Various

statistical quality control techniques offer assurance of the desired level

of quality at the lowest overall cost. Of the many techniques examined , twc

sta tis ti cal techniques , the “C” chart for defects per unit and sampling for

inspection by attributes , appeared to have the greatest potential for appli-

cation with i n DARCOM .

The “C” chart is a control chart for attributes that shows the count of

defects following inspection of~the i tem of concern .3 The upper and lower

control lim its for the “C” chart are based on the Poisson probability

3Grant , E. L. and Leavenworth , R. S. Statistical Qua1 it~y Control ,
McGraw-Hill Book Company , 1 972. Fourth Edition .

6



distribution. Since opportunities for defects are numerous in procurement

instruments but the chances of a defect occuring in any one place are small ,

the Poisson distribution is a reasonable assumption . The “Ca chart has

application to 100 percent inspection or sampl ing and can be adapted to

quality racing schemes based on demerits per unit.

The purpose of a control chart for procurement instruments would be one

or more of the following :

1. To discover the average quality level of dccuments reviewed over

a period of time .

2. To bring to management ’s attention any changes i n the avera ge

quality level .

3. To discover those out-of-control high points that require action to

id ent i fy and correct causes of bad quality .

4. To discover those out-of-control low points tha t indicate either

relaxed inspection standards or erratic causes of quality improvement which

migh t be converted into causes of consistent quality improvement.

Sampling for inspection by attributes is another statistical tool

a pp l i ca b le to p rocuremen t ins truments . Briefly, sampling for inspection by

attributes invol ves taking a portion (sample) from the total product available

(lot) and inspecting that portion (counting the number of defects ) to

determi ne if the total is acceptabl e with respect to a given requirement.

MIL-STD- 105D , which is referred to in most government product specifications

,7
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gives a more thorough discussio n of sampling for inspection by attributes .
4

While it is normally used for hardware inspection , the principles can be

appl i ed to software inspection including procurement instruments. Sampling

plans other than those specified in MIL-STD-lO5D are also available for

consideration .

C. PRESENT QUALITY CONTROL SYSTEMS

Wh ile none of these techniques is currently being applied in DARCOM ,

all commodity commands have developed checklists to aid in controlling pro-

curement instrument quality . These checklists are used by the procuring con-

tracting officer (PCO) when he prepares the action to assure that it is complete

and accurate. The checklists are similarly used by a procuremen t reviewer

when he reviews the actions . Checklists have a definite shortcoming in that

they do not provide a quantitative measurement of the quality level of the

procurement package.

Most of the activities contacted outside of DARCOM also use some type of

document checklist to control the quality of their procurements ; however , a

few DOD organizations have included the checklist as part of a larger system.

The A ir Force and Defense Supply Agency have both developed quality contro l

systems based on statistica l techniques and are using them to control the

quality of their procurement actions .

4”Sampling Procedures and Tabl es for Inspection by Attributes ,”
MIL-STD-1O5D , US Government Printing Office , Washington , D.C. 20402,
29 Apri l 1963.

8

_
_ _  •- ~~

• . •
~~~~~~~~ . -.



Specifically, one Air FOrce Logistic Center (ALC) has developed and

imp lemented a document quality assurance program that includes a combination

of checklists , i nspection sheets, and judgmental inspection of non-checklist

items in the procurement package. A review board records the defects (either

major or minor ) found during the review process and returns these recorded

defects along wi th the reviewed actions to the buyer and PCO for follow-up .

Monthly summaries that show quality performance and trends are prepared for

each buying division and are given to the division management for their in-

• formation and corrective action . The ALC review s 100 percent of the actions

equal to or greater than spec i fic dollar thresholds , which depend upon the

type of procurement , but it reviews only a sample of actions less than these

thresholds . A sampling system called Procurement Integrated Quality Assurance

System (PIQAS) is employed which uses the techniques in MIL-STD—105D to pro-

vide a practical means of assessing the quality of smaller dollar value pro-

curements. The tota l number of defects found during the review of the

sampled documents is compared with the acceptance number (Ac) stated in

MIL-STD-105D for the present sample size and desired Acceptabl e Quality Level

(AQL). The results , which show lot acceptability , are suninarized quarterly

and sent to each buying division for their information.

The ALC feel s that their overall quality program (1) is effective in

identifying probl ems , (2) is operated with optimum expenditure of resources

for the desired results , and (3) indicates that procurement action quality

is within limits of acceptability . The claimed benefits include improved

procurement quality , informed personnel , a practical tra i n i ng vehicle , and a

measurement of personnel effectiveness.

9 
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A second ALC has developed a system similar to PIQAS called Program for

Improvement of Contract Actions (PICA) . Basically, PICA is a sampling for

inspection by attributes system that Includes a statistical analysis of

quality performance based on the number of procurement actions and error rate

for each sample stratification. Stratifications are by buying section and

PCO . Confidence statements can be made regarding document quality and the

source of error can be pinpointed . Another approach under consideration at

this ALC is to use the F-distribution to test for significant differences

among sections and among PCOs .

The Defense Supply Agency has developed a System for Procurement Evalua-

tion , Qua l ity Assessment and Reporting (SPEAR).5 Similar to the Air

Force systems in that SPEAR is a sampling system, it uses MIL-STD-1O5D to

determi ne sample sizes and acceptance numbers . The SPEAR uses small purchase

and large purchase checklists to guide document review and determines the

sample size according to the dollar value of the procurement action. It

also classifies defects into three groups : cr~tical , major, and mi nor . The

percen t defect ive or defects per 100 un i ts is calculate d from the sample

as the performance indicator for each procurement action lot. Monthly re-

ports are prepared which summarize the performance achieved.

5
Gorski , W. B. . “A System for Procurement Evaluation , Quality

Assessment and Keporting. ” Contract Review Office , Defense Genera l Supply
Center. Richmond , V i rgi ni a. 1 970.
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The quality index for drawing packages , a non-government system for

software qualit y control , was also reviewed .6 In this system the number of

errors are counted on each drawing during the rev i ew of a drawing package

and a quality index is calculated using a negative exponential function. A

distinction is made between major and minor errors. The calculated quality

index is compared with historical standards for acceptability . Provision is

also made in the system for package sampling , package complexity and error

correction. A fina l quality index measurement is obta ined after allowance

is made for each of these i tems.

D. QUAL ITY IMPROVEMENT SYSTEM

After a thorough review of the availabl e quality control technique s and

systems, the control cha rt approach was chosen. The reasons for this choice

follow .

Sampl i ng for inspection by attributes provides information regarding

general quality and which instrument attributes are problem areas , but it

shows little about individual instrument quality . For example , assumi ng

each checklist line i tem is an attribute , a review of a sample of 10 con-

tracts might show only one deficiency in each line i tem which overall could

6Sargon , V. and Murphy , J. “A Quality Index for Drawing Package s ,”
Graphic Science, New York , New York 10016. March 1971 , pages 16-21 .

11
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be an acceptable quality level. But if that one deficienc$’ in each line

i tem was contained in one or two contracts, those contracts would be of

unacceptable quality but would be considered acceptable under the sampling

system.

Control charts for attributes provide information regarding general

quality levels and individua l instrument quality , but by itself, a chart

shows nothing about which areas of the documents are problem areas. That

mus t be determined through an i ndependent review of the documents.

Additiona lly, large dollar volume instruments cannot be sampled by the

commodity coninands but must be 100 percent reviewed , at least to begin with ,

and it is not feasible to review all small dollar va l ue documents. There-

fore, two separate systems would be required to accommodate this sampling

situation . Since indiv idual instrument quality was considered to be more

important than attribute quality and only one simple approach was desired ,

the control chart approach was selected .

The system structure was constructed by using the number and type of

instrument deficiencies as the quality indicator and the control chart as

the general approach . The “C” chart was a logical starting poi nt.

The standa rd “C” chart is appropriate where articles or subgroups of

articles have substantially equa l opportunity for the occurrence of defects.

The measured variable , C, is the number of defects or deficiencies observed

during instrument review. It might be possible to assume that each

12
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procurement instrument has substantially the same opportunity for the

occurrence of deficiencies , but it would be a liberal assumption since the

instruments vary so in number of pages and compl exity .

An additional complication Is that some deficiencies are more serious

than others . This was recognized early and is considered by the quality

indicator in the type of instrument deficiencies . It does not present a

problem for the “C” chart since an adaptation based upon demerits per unit

rather than defects per unit is available. Demerits of different numerical

value can be assigned to each class of deficiency , and the total weighted

deficiencies (demerits) per unit can be plotted on a contro l chart just as

in the basic “C” chart . However , acceptance of the “C” chart adaptation

based on demerits per unit was reserved until other possibilities were

exhausted .

Since no other exist ing technique suited the specific requirements of

this quality control system for procurement I nstruments , a return to funda-

mental statistics was necessary.

1. Quality Indicator

The quality indicator (QI) to be controlled is the number and type

of deficiencies in a procurement instrument. Since the complete Instrument

varies so in number of pages and complexity , a different unit of measurement

is needed . The individua l instrument page is an alternative . It is reasonable

to assume that the individual pages are statistically independent from each

13



other and have substantially equa l opportunity for the occurrence of errors.

This Is “more reasonable ” than assuming the same for the complete instrument.

Also, to begin with , only two types of deficienc ies will be recognized -

major and minor. Using this assumption and deficiency classification , the

specific expression for the quality indicator can be developed .

The number of major deficiencies (A), and the number of minor deficiencies

(B), on each document page are two independent random variables that can be

described by some probability distr~but ion (most likely the Poisson), but

the distributi on may not matter as will be seen later. A third factor , C ,

is introduced as the weighting constant for the major deficiencies . If all

the deficiencies on each page of the instrument are totaled , the QI is simply

the sum of the B values plus the A values weighted by C as expressed in

equation (1).

Q I = ~~~~B1 + C ~~~~~ A~ (1)

where:

QI is the quality indicator ,

A is the number of major deficiencies ,

B is the number of minor deficiencies ,

C is the weightin g constant ,

n is the number of instrument pages.

14
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A problem with using equation (1) as the qualit y indicator is that the

probability distribution of QI is unknown ; this would not allow the use of

parametric statistics. But , if both summations on the right-hand side of

the equation are divided by n , the resulting suiwnatiOn of means tends toward

normality because of the central l imi t theorem.

“If the individual random variables going into the sample
are not normally distributed , but their number is
sufficiently large , then the central limit theorem ind i-
cates that the sample mean tends toward normality , and
the distribution theory for normally distributed random
variables is ‘elevant. ”7

Since the number of pages in a procurement instrument usuall y falls

between 30 and 100 and averages approxima tely 60, the “sufficiently large ”

criter i on should be met . Also the expected deficiency occurrence rate

should be large enough to allow the normal approximation. A further dis-

cussion of these assumptions and their validity is presented in Chapter IV .

The sum of independent , normally distributed random variables is also

normally distributed regardless of the numbe i~ of variables in the sum , and

constants do not affect the distribution ’s normality . Therefore , a further

breakout of deficiency type into more than two classifications is possible

in the future if desired . The resulting expression for a normally distri-

buted quality indica tor is given in equation (2).

7Bowker , A. H. and Lieberma n , G. J. Engineering Statisti’s, Prentice-
Hall , Inc., Englewood Cliffs , New Jersey , 1959. Page 66.

15
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QI B~ + C . 

~~ A (2)

n

where :

QI is the weighted number of deficienc ies/page ,

B is the number of minor deficiencies ,

A is the number of major deficiencies ,

C is the wei ghti ng constant ,

n is the numbe r of instrumemt pages .

This quality indicator expressed in deficiencies per page is theoretically

correct , easily understood , and directly reflec ts procurement i nstrumen t

quality . Therefore, it was chosen over the “C” chart adaptation based upon

demeri ts per unit.

It may not be necessary to resort to distribution al apDroximatlon for

the QI in equation (2). The exact distribution of this QI was determined

to be chi-square .
8 If the num ber of occurrences of major and minor deficien-

cies on any page are assumed to each fol l ow a Poisson distribution , the

resultant QI follow s a chi-square distribution. Therefore , the exact

percentage points for control limits can be readily calculated using chi-squa re

8Solomo n , Herbert. Unpublished memo dated 1 Sep 76 from Pro fessor
Solomon , Stanfo rd Univers i ty , to APRO regarding this distribution al
problem.

16
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tables. As the deficiency parameter and the numbe r of instrument pages

increase , the chi-square tends toward normality . The decision as to which

approach is better for this system ; i.e., the normal approximation or the

exact chi-square , is del ayed until after the test application is complete

as d i scussed i n Chap ter IV.

Once the quality indicator is established and its distribution known ,

the control chart can be structured accordingly. An example contro l chart

for the Quality Improvement System for Procurement Instruments (QISPI) is

presented in Figure 2 of Chapte r III.

Up to this point in the development of the QISPI , only those deficiencies

detected during document review have been considered. But to determine the

overa l l qual i ty of the procurement instruments , the deficiencies that go

un detected during instrumen t preparation and review must also be considered.

The performance indicator (P1) concept accounts for not only the undetected

deficiencies but also the number of documents sampled versus 100 percent

rev iewed . Whereas the QI values are measure s of incoming quality , the P1

values become measures of outgoing quality.

2. Performance Indicator (P1).

It is impractical to attempt to remove through inspection all errors

or defi cie nc i es i n a procurement instrument . Therefore , an unknow n num ber

of deficiencies will remair undetected in each document throughout prepara-

tion and review . In order to estimate the total number of deficiencies

remaining in the instrument from the number detected , consideration must be

given to the proficiency of the review board in detecting errors. Review

17



board proficiency is a function of many factors i nclu di ng i nstrument com-

plexity and time allowed for review. Since it is not possible to accuratel y

quantify and cons i der all factors , a simple scale adjustment to the quality

• indicator is made which yields the performance indicator in equation (3).

P 1 =  ~~~- Q I  (3)

where :

P1 is the performance indicator in deficiencies/page ,

QI is the quality indicator in deficiencies/page ,

PE is the review board proficiency factor (0 < PF < 1.0).

A PF equal to one is unlikely since it would indicate that al l errors

present were detected and corrected . Since all deficiencies detected during

rev i ew are corrected by the preparer before solicitation issuance or con-

tract awa rd , this P1 becomes a measure of the weighted number of defi-

ciencies remainin g in the instrument after review. It is appropriate for

those documents that are reviewed 100 percent. For that group of documents

of which only a portion is reviewed , an add itiona l adjustment is necessary .

To account for the deficiencies in those instruments prepared but not

reviewed , a second factor is introduced called the san~ 1ing factor (SF).

SF indicates the percent of the group reviewed . The resultant expression

for the P1 for a samp l ed group is given in equation (4).

18



P1 = - (QI)(SF) (4)

where:

P1 is the performance indicator for the group in deficiencies/page ,

QI is the average qualit y indicator of the sample in deficiencies/page ,

PF is the rev iew boa rd proficiency factor (0 ~ PF 1.0),

SF is the sampl i ng factor (0 < SF < 1.0).

The quality level of the entire group is estimated to be equa l to the average

quality level of the sample; therefore , the larger the samp le , the better

the group estimate. An SF of zero is not allowed since that would indicate

zero percent of the group was reviewed , an d an es timate base d on a sample

size of zero is not statistically possible. An SF of one reduces equation

(4) to equation (3) and indicates 100 percent of the group was reviewed and

corrected .

By combining equations (3) and (4) and weighting each factor by the

appli ca b le number of documents , the final expression for P1 is obtained as

shown in equation (5).

P 1 = (NL I)(~~~ - QIL ) + (NSI)(~~~ - ( Q IS)(SF))  (5)

NLI + NSI

where :

P1 is the performance indicator in deficiencies per page ,

NL I is the number of instruments prepa red and reviewed 100 percen t ,
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QIL is the average QI of the 100 percent reviewed instruments ,

PF is the proficiency factor (0 PF 1.0),

NSI is the number of instruments prepared in the group which

was sample reviewed ,

QIS is the average QI of the sample reviewed ,

SF is the sampling factor (0 < SF < 1.0).

If the proficiency factors vary between groups , or additiona l instrument

groups are necessary , equation (5) can be adjusted accordingly.

A descript ion of the planned operation of the QISPI within DARCOM is

presented in Chapter III.
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CHAPTER III

QUALITY IMPROVEMENT SYSTEM OPERATION

The QISPI discussed in Chapter II is presented in genera l terms , but

it was developed for a specific application in DARCOM . A system is needed

that aids in the quality control of solicitation and contract documents

and provides the required management i nformation at both the commod ity command

an d HQ levels. A description of the envisioned operation of QISPI at both

levels follows .

A. QISPI OPERATION AT COMMODITY COMMAN DS

All commod i ty commands presently employ some type of procurement review

board and checklist to control the quality of their procurement instruments .

To max imize ease of QISP I implementation , the exi stin g procedures are re-

tained as much as possible.

1. Checklist

The present checklist concept is retained , but the actual checklists

are changed so that all commodity commands are using the same standard to

gauge their documents against. Figure 1 shows the standard procurement

quality checklist. The responsible buyer or PCO completes the first column

of the checklist for every instrument prepared over $10 ,000 in value and

places it in the contract file for future review. Even if the instrument is

not formally reviewed later , the checklist serves as a valuable guide during

instrument preparatior~ because it covers all substantive items and considers

both form and content errors . A companion brea kout of major and minor

deficiencies is provided in Appendix A.
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2. Instrument Review

The present dollar threshold that must be reached before a document

is reviewed by a formal board is $100,000. Solicitations and contracts less

than this threshold do not receive a formal board review but are reviewed

only by the buying activity responsible for the procurement.

For the QISPI $100,000 is used as the threshol d between 100 percent

review and sampled review. All instruments exceeding this threshold are

reviewed by a formal board . It may be feasible to increase this threshold

once the quality level is determined and is in control. For those documents

less than $100,000 but greater than $10,000 (the small purchase threshold),

a percentage are randomly selected throughout the reporting period and re-

viewed just as the large dollar value instruments. The exact percentage

to be sampled is left to the discretion of the individua l commodity commands

since it invol ves the expenditure of resources and affects their final P1

measu rement. The results of this review are used to estimate the quality

leve l of the smaller dollar value group for any given reporting period .

A board member completes the second column of the checklist during

document review. All deficiencies detected are recorded and narrated on

the back of the checklist. A board member or assistant then records the

number of document pages and calculates the QI using equation (2). After

a copy is made of the checklist , i t is returned along with the instrument

and file to the PCO responsible for correcting the detected deficiencies .

The checklist copy is filed by the board for future use.
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3. Control Charts.

Once the QI i s calculate d , f3r an instrument or group of instruments ,

it is plotted on an appropriate control chart to determine if the quality

leve l is acceptable. One approach Is to maintain separate charts for

solicitations and contracts and record two variables on each. Each chart

would show both the individual Qis for the large dollar value document and

the average QI for the small dollar value documen t groups. Figure 2 illus-

trates this approach for contracts. The specific values for the means , UL

and U
~

i and control lim its, UCLL~ 
UCLS, LCLL and LCL5, should be determined

from actual instrumen t quality data using standard quality control procedures.

Control l imits will vary for instruments of varying pages.

4. Management Information.

The management information available from the QI calculations and

control charts includes a quantitative measure of the procurement instrument

quality level and quality trend data. From this it is possible to determine

if corrective action is necessary . If the quality level and trend is acceptable;

i.e., no out-of-control points or steadily increasing trend lines , no

corrective action is necessary . Procurement management can be confident

that their instruments are in control . If the quality level or trend is not

acceptable , corrective action must be taken to remove the causes of unaccept-

able quality . The out-of-control high points or low points are reliab le

indicators where corrective action is necessary , and the specific line i tems

on the checklist for an out-of-contro l instrument can be used to pin-point

problem areas. Corrective action includes such i tems as personnel training,

policy or procedure changes , increased allowable preparation time , or , as

a last resort , personnel actions.

24



-

U,
_j U) U) -~~_4 -~~ 

.. -~ _J
~) L )  -J

_J _J

~- N0 -~

\ ~~~~~~~~ 

6

\
/

I I—

‘-0

I~~ a) L)
1 %  I.-

L) _
~
j

aD .
~~ 0

I
, I I- I-.

‘ I N’.
I I C C
I I 

~ C—) t_)
S ¼~)I I
I j  -JF I 7~’. 

U~5 U)

L
><
w

- I  c’J
I L~J

.-
vs

— 
I 

— _ _ _ _

U.S U.S U.) U.S 00 N.. 5~~ U.S CsJ 0 N’. U.) ~~ C.J

C’J .-. .- ,- —

U)
w

C ~~ w
>- I- ~~ W— —— C-) C.) Q
__J _ , — -4

0 -. Lu~ ~~
~~ 0~ W W
— ~~- 0

25

- .

~

--. - .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- , - -~~~~- -- 

Peri odi c qual ity i nformation feedback at the l oca l level is also

availab l e and necessary . Reports which summarize quality performance are

useful to inform the buy i ng organizations how their instruments compa re with

other organizations . The reports also provide a convenient vehicle for

disseminating recent pol i cy developments affecting instrument quality and

discussing quality performance and lessons learned at the other comodity

coninands regarding quality improvement.

The quality i nformation availab le for submission to the HQ, DARCOM level

includes the following fourteen variables:

NLC - the number of large dollar value contracts reviewed

QLC - the average QI for the lar ge dollar va l ue con tracts

NSC - the number of small dollar value contracts prepared for award

QSC - the avera ge QI of the small dollar val ue contracts reviewed

SFC - the percentage of NSC that were reviewed before award

NLS - the number of large dollar value solicitations reviewed

QLS - the average QI for the large dollar value solicitations

NSS - the number of small dollar value solicitatio ns prepared

for issuance

QSS - the average QI of the small dollar value solicitations

reviewed

SFS - the percentage of NSS that were reviewed before issuance

LCP - the number of out-of-control points for large dollar va l ue

contracts

26
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SCP - the number of out-of-control points for small dolla r value

contrac ts

ISP - the number of out-of-control points for large dollar value

solicit at i on s

SSP - the number of out-of-control points for small dollar value

solicitati ons

Since contracts and solicitations do not appear to be statistica lly similar

enough , a separation into two groups was necessary . This doubled the number

of variables used to calculate the RI. A va l ue for each of these variables

is submitted to HQ, DARCOM by each commodity command at the end of each

reporting period.

B. ~jSPI OPERATION AT HQ, DARCOM

1 . Performance Indicator.

From the qual i ty data submi tted by the commodi ty commands , an

action officer (AO) at HQ, DARCOM calculates the performance indicator (P1)

for each using equation (6).

= (NLC)(~ - QLC) + (NSC)(~.
~~ - QSC~SFC) + (NLS)(~~.~. -QLs) + (NsS)(~~~ - QSS~SFS)

NLC + NSC + NLS + NSS

(6)
where :

P 1 is the performance ind i cator in deficienci es/paqe ,

PFC is the review board proficiency factor for contracts ,

PFS is the review board proficiency factor for solicitation s for

each comma nd , and the other vari ables arr as defined previously.
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In order for the QISPI to function properly, it is critical that the review

boards conduct a thorough and consistent review . The degree to which this

is accomplished is reflected in the proficiency factors . The method pro-

posed to establish and maintain reasonable estimates of their value for each

comman d is through periodic , independent reviews by some organization such

as the DARCOM Procurement Management Review (PMR) organization. PMR would

periodi call y update the proficiency factors throu gh an independent review

on a samp l ing basis after the board review. This independent review would

tend to “keep the boards honest.”

Once the P1 values are calculate d , they are weighted by the applicable

num ber of instruments for each command and averaged for the DARCOM P1

measurement us ing equation (7).

= (PI~ )(N~)

(7)

where :

is the DARC~4 Performance Indicator

N 1 is the total number of instruments processed by the respective

comma nds during the reporting period; (i.e. , NLC+NSC+NLS+NSS)

n~ is the number of commodity comands reporting .

28
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2. Management Information.

The DARCOM AO prepares one s~znmary report for presenta ti on dur ing

program review. This routine report shows the performance variables sub-

m itt ed by the commands an d the calculate d PIs for compar i son wit h prev ious ly

established ta rgets. The report also contains any narrative required to

exp lain achieved performance. Figure 3 illustrates one possible viewgraph

format for the P1 summary report .

The targets to be achieved should be developed from actua l instrument

quality data from the commodity commands. ~t is not necessary that the targets

be the same for all commands but they must be realistic. Each comand should

strive to attain its target and be judged accordingly. Between command

comparisons should be avoided .

Feedback to the commodity command from DARCOM HQ could be provided by

using a monthly or quarterly Procurement Information Newsletter. Such a

newsletter would summarize recent policy developments affecting document

quality and discuss quality performance and lessons learned at the MSCs

regarding quality improvement.

3. Performance Analysis.

The DARCOM AU compa res the calculated PIs with the previously

established targets to determine if the quality level at the comand s is

acceptable. If the P1 va l ues are at or below the targets and the number

of out-of-control points is not excessive , it can be concluded that the

DARCOM procurement instruments are at an acceptable qual ity level. There is
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no need for additional analysis except in the case that a particular

comodity c ommand is showing exceptional quality . It may be that something

can be learned from them and applied to the other commands .

If the calculations show missed targets , espec ially cons i s tently or

substantially, or an excessive nun~er of out-of-control points , further

investigation is needed to determine the causes. Are the targets unrealistic?

Has personnel turbulance been a contributing factor? Can the problem be

traced to a particular procurement group or is it omnipresent? Most of

these kinds of questions must be answered by the commands themselves to the

satisfaction of the DARCOM action officer.

Corrective action must be taken to get the performance “back on track”

once the causes are identified . This corrective action is primarily the

responsibility of the individual coninands. Investigation into the other

indirect quality indicators listed in Chapter II may provide additional

i ns i ght i nto why the problem ex i sts or whether or not i t trul y is a problem.

Before the QISPI can be implernente d~in DARCOM , a few remaining questions

must be answered satisfactorily regard ing dctual deficiency rates , per-

formance targets, and system applicability . The system tests describe d in

Chapter IV attempt to answer these questions.
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CHAPTER IV

QUALITY IMPROVEMENT SYSTEM TEST

Two different approaches are being taken to test the QISPI as designed

in Chapter II : (1) computer simulation and (2) test appl icatior at two

commodity commands. The system simulation is complete ; the test applications

are still progressing with a planned completion date of December 1976.

The prima ry purpose of both approaches is to test whether or not the

assumptions made to develop the system are reasonable considering the

ope rating environment at the comodity commands. If the assumptions prove

to be reasonabl e, procurement management can implement the system and be

confident that it is based upon sound statistical principles. If the

assum ptions prove to be unreasonable , modifications must be made to the

system to overcome the shortcomi ngs before impl ementation. If the operating

env i ronment will not permit the application of this system , i t shou l d be

discarded in favor of some alternative approach.

Ano the r reason for the tests is to establish realistic targets for the

commod ity commands to strive for. The tests should provide reasonable

startin g poi nts for each command. As the respec tiv e qua lity levels im prove

over time , targets may need to be adjusted accord ’nqly.

A third reason for the test applications is to answer procedural

questions such as where in the procurement process should the reviews be

made , exactly how should they be done , how much time should be allowed for

each , an d wha t shoul d the sampli ng fac tor be for the smal ler  do ’la r value

instruments? Answers to these questions and others will permi t a smoother

system implementation.
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A brief descriptio n of both test approaches follows .

A. COMPUTER SIMULAT iON

1 . Quality Indicator.

A computer program was written which simulated procurement instru-

ments with random numbers of pages and random de ficiencies un each page .

A QI was calculated for each instrument using equation (2) wi th assumed

values for each parameter. The values for the parameters were varied to

determine how sensitive the QI is to each and what the range of vali dity

is for the system assunptions. All of the assumed values in this chapter

are based upon actual procurement instrument data from two DARCOM commod i ty

commands and one A i r Forc e Log i sti cs Cen ter . Adjustments have ~een made

where good judgernent dictated .

The frequency distribution plotted on Graph 1 for 500 instruments is

representative of the QIs that result from the calculations using the

current best estimates of the equation (2) values. Page numbers were assumed

to be unifo -mly distributed with a mean of 60 rages and a range of 20 to

99 pages. The number of deficiencies detected on each page was assumed to

follow a Poisson distribution with a mean of .05 major deficiencies per page

and .10 minor deficiencies per page . The weighting constant was set equal

to four . The infl uence of the assuned Poisson di stribution is evident from

the graph. Since the deficiency parameters are small and some .f the sample

sizes (number of document pages; are also small , this is to be ~xpect~~L
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As the def i cienc y pa rameters i ncrease , the distribution tends more

toward normality. Graph 2 illustrates this for 500 instruments with major

and mi nor deficiency pa rameters equal to .10 and .20 respective y. A]]

other values remained the same as in Graph 1 .

As the deficiency parameters decrease , the Poisson influence becomes

more pronounced and the distribution is well described as chi-square .

Th is is illustrated in Graph 3 for 500 instruments with major and minor

deficiency parameters equal to .005 and .01 respectively.

If the deficiency pa rameters are held at .05 and .10 respectivel y and

the number of instrument pages is varied , the distribution tends towa rd

normality as the number of pages increases. Graph 4 with the number of pages

equa l to 20 and Graph 5 with the number of pages equa l to 100 show the

difference.

Graph 6 shows there is little effect of doubl i ng the weighting constant

to eight with all other va l ues the same as in Graph 1.

The QI mean is not affected by an increase in sample size , but the

standard deviation decreases considerably. This is  shown in Table 1 . QIs

were generated for 300 instruments in each group va yi n c only t.w nul:)ber ot

pages from the data used for Graph 1.

Goodness of fit tests for normality for each of the q -aphs shown are

postponed until after the initial test application da ta is ava flable.
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TABLE 1. SENSITIVITY OF QI TO NUMBER OF PAGES

NUMBER OF Qi AVG . NO. AVG . NO.
INSTRUMENT QI STANDARD OF MAJOR OF MINO R
PAGES MEAN DEVIAT ION ERRORS ERRORS

20 0.3032 0.2144 0.99 2.09

30 0.3039 0.1718 1.50 3.13

40 0.2962 0.1445 1.95 4.05

50 0.3031 0.1331 2 .54 4 .99

60 0.3116 0.1187 3.17 6.03

70 0.2946 0.1105 3.48 6.71

80 0.2985 0.1019 3.97 8.01

90 0.2948 0.0966 4.37 9.06

100 0.3043 0.0910 5 .07 10.16

1 10 0.2965 0.0888 5.39 11.07

120 0.3063 0.0872 6.12 12.29
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2. Performance Indicator.

The performance indicator (P1) in this system is a measure of the

ntwnbe r of errors remaining in the Instruments after preparation and review.

It is a weighted average of QIs adjusted for review board proficiency and

sampling percentages. Table 2 gIves the results of simulat ing an average

coninod ity coninand’s activity for one year using equation (5) as the expression

for P1 .

TABLE 2. SIMULATED Pt VALUES

NO. OF QI FOR NO. OF QI FOR
PERFORMANCE LARGE LARGE SMALL SMALL
INDICATOR CONTRACTS CONTRACTS CONTRACTS CONTRACTS

MONTH (P1) (NLC) (QLC) (NSC) (QSC)

1 .1524 100 .2885 100 .2995

2 .1438 100 .2832 100 .2812

3 .1477 100 .2998 100 .2876

4 .1475 100 .2968 100 .2876

5 .1382 100 .2905 100 .2680

6 .1442 100 .3055 100 .2792 j
7 .1478 100 .3087 100 •2869

8 .1412 100 .3001 100 .2734

9 .1500 100 .3105 100 .2915

10 .1489 100 .2993 100 .2903

11 .1520 100 .2976 100 .2974

12 .1558 100 .2879 100 .3069
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The proficiency factor was set equal to .90, and the sam p li ng factor

was .20. The other data was the same as used in Graph 1. The number of

documents simulated are based upon estimates using data from the “Procurement

Statistics ’ for FY 75 and 76.~

Since the frequency distribution for the average of many QI values is

app roximately normal by the Central Limit Theorem , the frequency distribution

of P1 is also norma l with a small variance . The mean and standard deviatio n

for the Pt data in Table 2 is .1475 and .0050 respectively.

B. TEST APPLICATIONS

Two DARCOM commodity coimiands tested the QISPI to determine its acceptability

in an actual operating environment. During the test period they reviewed as

many con tracts and sol i c it at ions as the i r resources permitted us i ng the p ro-

cedure outlined in Chapter III. These test applications should answer most of

the remaining questions regarding QISPI deve l opment and identif y where modifi -

cations are required . Since one command uses a permanent , full- ti me rev i ew

board and the other uses an ad hoc board , t’e ,est should provide a better

understanding of the system ’s applicability under either approach.

9llprocurement Statistics ’ . Procurement Statistics Office , HQDA
(DAMA- ISP), Washington , DC 20310. Fiscal years 75 and 76.
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CHAPTER V

CONCLUSION

-1
T he QISPI , as develo ped and teste d to date , has cons idera b le potent i al

as a tool for DARCOM procurement managers to contro l the quality of their

procurement instruments. When implemented , it shoul d p rov id e the mean i ngful

management information on document quality that is presently lacking in

DARCOM. W ithout such information , i nstrumen t quality con trol and improve-

ment is at best haphazard .

The s imulat ion tes ts have shown tha t the ma thema tic al s tructure of the

QISPI is feasible. The results of the test applications at two comod i ty

commands w i ll be evaluate d to determ ine the app ropri ateness and uti li ty of

the system in an operating environment. Until the system test results are

evaluate d and the remaining questions are answered satisfactorily, recommenda-

tions regarding system implementation will not be made .

Th is report has been published to preseit the currently designed system

to potential users and to provoke them into thinking more about the subject

of procurement instrument quality . A final report will be published following

the system tests. The report will present the test result s anc any required

system modif ications as well as recommendations for implementation throughout

DARCOM .
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APPENDI X A

Di~ !1’1 NT ’ r  f~ :.’ol t4n . f ok/ MTr :I I
~~ i - f ~(I p’~

______ 
4

I .  Typ~~ o1 Contract/Modifi Ca ‘~i ur i/~ u l i c i t h ti  en/Ar r ier idnient

A . 1na~
I j I n ) F riatt ~ t y p e  of cont rac t  M ajor

B . Code Incorrect Minor

2.  C on t r a c t / ~’odi 1’i C a ti (  /So l ic it ~i t i o n/ Ar r~ -n u n e n t  Number

A . N L . l r A I Ir  o m l t , t e I I  Minor
B. in c or r e c t  number  Minor

3. I ssu ing ,  A d m i n i s t r a t i v e , Pay ing O f f i c e s

A. I nfo rm a t i o n  o m i t t e d  Minor
B. Incorrect information Minc~r
C. Incorrect code Minor

~ Delivery , Discount and Invoice Information

A. Delivery/FOB Point omitted Major
B. Delivery/FOB FI1Iflt. incorrect Major
C. Discount omitted or incorrect Major

(If no discount offered by Contractor , ommissi~ In

of “none” or “N/A ” is riot an error)
D. Omission of p lace for submission of invoices Minor

5. Contractor ’s Name and Address

A . Incor rect  C o n t r a c t o r  M ajo r
B. Address incorrect Major
C. Incorrect code Minor

6. Ship To/ Ma r k For

A . Incorrect des! m a t  iI~~ U or l e st  i n- 3 t i o n  o m i t t e d  . Major
B. MTT~ TRIP Data not ~I:ri~;~~.;~~,Int w i~~h that provided Minor

to tt e Cont rac t 1 t~~iIi ’ ’ i u l  i G t  I I~~ i~m i t  t I l l

C. Mark For i n f o rm n t . i ~n o m i t t e d  or i i I I ’orrect  Minor

1. Acoc iu t 1ri~ 
- r i . !  A p p r op r ’ i a t  I i i  ~I ~ 

- ,

A . A u  ‘i ? ’  - o c t l i e d  i ’u r H : ;  i i -  t -~v : I i I , ~ !, 1e
B . ~~- • 01~ c ¶ 1 1 1  A 1 I - u  1 0 1 1 1 1  I (‘( .1 1111 ’ 1 ~ 1’ i’ l~~~~ t I v  M aj or

A t t11 1 1 1 1 1 !  A l Il l u  ~ r ’ l ’ ! ~~~~ I - :  (01 ’ u r ,~~j M- , 1 11

A- i
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~
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h . Cont r a c t  /M- I I  i f i c a t  i ~ -u Amou n t. (Al so  Sect  on E)

A. C o n t r u l ’ t. p r i ce  ( u n i t  a r id  t otal , if a ~pl icab  l~~) 001 L I  t - : ~ (I!

II . Am ount , cited not , consi  st e n t ,  w i t  ii t h e  negotiated :i g r e  r~~ j i l , Major
or cuu p c ’t ft i~ e price

C. Insufficient justification for contract amount Major

~~~ . ~~~~
‘ ‘ - - t i u t  I I  -a A u t h o r i t y

A . A u t l  r - i t y cited i nco r rec t ly Minor
B. No r io - - l at i o n  a u t h o r i t y ,  if requ i red  M a j or
C. Neg ’ i a~ v-f l  a u t h o r i t y  not ap p rop r i : t e  or i n s u f f ic i e n t

j u s t  i f i ca ti o n  t ’ur  its use Major

10. Other Sec ’ ion A Elements

A. If a- 1° source , omission of sole sourcc justification or - i~:r j o r
NCPSA and •proper sigr:’ttures/approvals

B. Orisslnn of Small Business review Major
C. Omission of DO/DX Rating Minor

SFCTI(~ ~
11 . C e rt i f i c a t i ~~ns and Representations

A . R e q u i r .  I! c e r t i f i ca t i o n  and Repre .3enta t ion  - - : a i t t t ’J  !~t h i  r
B . C i , au : : ~ n t  in the  la te s t  form r e q u i r e d  by ASPR or Minor

ot h , ’r’  r e g u l a t i o n s
C. T fl-’~~~ r ~r i a t e  pr ov is i - :~n inc luded  Minor

12. Cont ra,’fllr ’s Submission of Certifications and Re jrenc n t:lt ions

A . Cer t . iLc a t i o n  and R e p r e s ent at i o n  not completed Minor

- i ’ l l

1~~• i r i s I r u c t i -na , C o n d i t i o n s , N o t i c e s

A . Omi s ion of pert nei~~ in i ’ or m a  t i Ii I n I  - I ’

B. Inc  I i ~ :;i1 1n of i r i’g i r b e p r i a t c  m V :  r ’mu t  ion M i n I - n -
C. A m b i g i - u n  i n f o r m - i t i o n  t .ii n -r

i - - u  v ic tI m

A . I t .  r I  -
~ ‘ t o e  • - i ’ :, Os i t t :-

( j  .‘~~~. 1 s - ~ , I - , ‘ - i kr ‘ l I t  1’ o ct  1~ fl : 1 1  Rt-: ;t’ rI - t i  ~~
‘ r’ ~~~~- n ’  I , ~~~~~~~~

F.A . I - : ; i rI 1~ , ‘ r u t i n l I r i  a ’ i n )
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15 . ‘ ‘

~ ‘~I~f S I ; I  u -i ’ ¶ 1. I I - r !  00

A. . l’t -  r t i n  ent  f~i ci  or :: l i L t  ted Major
I . f l i ’ i : t  V I  ( ) r I I - r oV i : - , t  r t  a n c  om i t t e d  or i n c o r r e c t.  M aj or
C . F a c t  I r n  I n .  r r I I I :  i ot  i - m t  w i t  I E v a l u a t .  ion P l n n  Major
L~. i;v~,i~~~t i o n wei gh t  a o l . f o r t h  in c o n tr a c t  Minor

~ I_ I~ C t t ~~ i’ ~~c I i Of l  D J~ I

i~T~cT J
i f .  l i n e  n r r I  ~ub l l nc  i t e m , Number

A . CL 1 h / ~ U It C II I~ (n ml ci- ) - p i t t e d  Minor
B . CLiN/ t ~U R C L I N  (r lur r lIc r )  incorrectl y identified Minor

iS. N o m e n c l a t u r e , NSN , Part.  Number , Quantity

A. Orn i s n io n  of d a t :  
- 

Major
3. In(’ o n r c t  t i c : : - - : v1 . ’ i t a r’ e Maj or

- C. Inco r re c t .  Il~ or - r ~ l tu inb er  Ma .ior
B. Incorrect t4u a n ’ i l y  Major

IC) . O t h e r  Sec t ion E El er en~ t a

20.  0t-~~c: - 1~ 
- 

~~ - z i  and S~ u c i f i cat i c ns  including Rev i s ionc and P a t e s

A. De scr i~ -t i o n  or Spec o m i t t e d  Major
B. Rev i s ion/ da te  cr ’~t t t c d  or u n i d e n t i fi e d  Major
C. incor rec t  d e s c r i ;— t  ion , s p e c i f io ut i o n , or r ev isions  Major

21. Brand Name or Equal Statement.

A. Statement omit .t ed Majo r
B. ~ t a t  ‘ ‘m : n n i  i nc  r i - oct Major

22. Other Sc-I ion F E l e r r I - n I  a

0 ‘‘1 
-

2~ . Preservation , Pac kaqin g , Pac king, Marking

A . m I t  n i t  i - n ;  - I rit v t  or in c o r r e c t,  M~ k

A- 3



S I - ’ ’-
‘1 ; l I ~ I L V I I ’l/ or I ‘t i -  l (  - rn - n i e o  P:, to

A. In format ion  o m i t  ted or incorrect Major
B. Place and ret}ioi of d e l i v e r y ,  if 1 013 d e s t in a t i o n  Major
C. Place and m ethod of delivery , ii’ FOB ori gin Minor

°~ f l i  I D; I
25. Iriapection and Accept ance Requirements

A. Inspection and Acceptance point omitted or incorrect Major

26. Other Ininpection or Acceptance Requirements (i.e. Fly-to-Buy ) Major
omitted or incorrect.

SEC t ~~~ - T

27. Special  i r l  v i s i ons  
-

A . Option , EPA , Incen t ive  a r r a n g er ”  ri ~ , F .A . a pproval , Major
Warranty Clause , CF’P and a p p r o v a ] a , DTC , Award Fee
Provisions omitted , incorrect or ;,r: ;l i gu~ i :a

B . Sp ecial  Provisio to ;  ambiguous  or : n - 4 g r - - - t ~r i a t  e or Major
proper appro’.’als not, ob ta ined

C. Technical liaison clause omitted or incorrect Minor
D. Other Special Provisions

SFr T 10:~ i(
28. Paying and ACO Instructions Including I~~O 1ff ‘- r n a t i ;i

Minor
A. Information c-mitted or incorrect

29. Other  Sect ion  K Elements Minor

SECTII~ t t
30. Requi rn - - I \~ -nera 1 l’r - ( V  I a i omis

A. Provision omitted or not current Major

A r t  i f  i - n - i A pp l i c - t h i -  5. -n or :  - P r o v i s ion s

A . P r o vi s i o n  ~~ i t 1_ n- _ i or not. c u r r e n t  Maj or

~~~~~ A~-p r u p r i : t ~ e Alter ot ,icmi t o  S t - n & - r : t l  l’ r - v i : , i o r i a

A . A l t  n i — i t  ion ‘_‘mi I i -  o r  i n c - c r - n - - I . Maj o r

A- 4
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-~ APPENDIX B

STUDY TE AM COMPOSITION

Monte G. Norton , (Project Officer) Industrial Engineer , US Army Pro-

curement Research Office , ALMC . B.S. Industrial Engineering, North Dakota

State University , 1969; M .E. Industrial Engineeri ng , Texas A&M Univers ity ,

1970. Prior to joining Army Procurement Research Office , Mr. Norton was an

Operations Research Analyst with the Defense Logistics Studies Information

Exchna ge (DLSIE). Before that , Mr . Norton was a General Engineer with the

Sa feguard Sys tem Comand , Alabama and has been a Government subcontractor.

Frederick W. Heiwig, Procurement Anal yst , US Army Procurement Research

Office , ALMC . B.A. in Economics , Univers i ty of South Florida , 1963; Master

of Comercial Science , Roll ins College , 1970. Pr ior to joinin g the US Army

Procurement Research Office , Mr. Heiwig was a Contract Negotiator (R&D and

Production Contracts ) with the Navy. He also has had similar procurement

experience as a Procurement Officer and Contract Negotiator wi th the Air Force .

Edward T. Lovett , Procurement Analyst , US Army Procurenent ~esearch
Office , ALMC . B .A. in Psychology , .ill anova Univers i ty 1 969; M.S. in Con-

tract and Procurement Management , Flo rida Institute of Technology , 1974.

Prior to joining the US Army Proc urement Resea rch Of fi ce , Mr. Lovett was a

Lo gistics Management Specialist with the Directorate for Requirements and

Proc u remen t , HQ DARCOM an d a Contract Assistant with the US Army Electronics

Comand at Ft Monmouth.
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