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S GRA U O oU are now well prepared for
the rough and tumble of
bureaucratic politics, havingSEC D E F S TRESS E S survived 5 months of aca-
demic politics. I am sure you

Q U A L IT Y can now appreciate C. P. Snows quip
. .... . ...- that academic politics are most vicious,

but the stakes are so low.

I know you are anxious to get on
with your assignments, where the .
stakes are not at all low, and to put toSA N D A B S 0 L U T E work all you have learned here; to
leave behind long and rigorous days of
learning for the normal life of a pro-
gram manager; to relax with the
70-hour work weeks that are the norm
for the DOD program manager; to
leave behind nights spent in the library
poring over textbooks in favor of a
pleasant evening perusing a mere five
pounds of contract documents and a
three-foot-high stack of briefing charts.

lam sure you are anxious to meet .

the people you will work with-

auditors, inspectors, investigators ,
congressional staffers, headquarters
people, and others who will arrive
with a smile and a cheerful greeting:
''Hi, we are here to help you."

I imagine you are eager to test your

program manager skills-to find out
how good you are at writing
viewgraphs.' and how deft at mak-

ing lat-minute changes that are the . .

lifeblood of the management-by- ;-;.
viewgraph crowd.

You have all these things to look for-
ward to. Countlss frustrations and
myriad problem,,-problems even the
)etense Systems Management College

did not prepare you for. That is the im-
mein.ehy challenging and ditticult role .

of the program manager. It there is any
job in our government that make,, a
dirc(t and sizeable contribution to the
,.ht ns, ot this nation, this is it.

Better than most. you know our
detense is underwritten by the quality "
ot the 'capou stcutcm, we provide to
our combat torces. We rely on our
ability to equilp America,, defense

tortces with the high-quality military -
systerm, needed to deter a numerically -
,u~~~~Lptcrlor adversary. ) OU have been .. ".'.'
h s,'n to share that enormous repn-

tuio tdesay of. hV ~ bal n%
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system-were not the problem. It is
reassuring to note that all of the studies
of our acquisition system reaffirmed
the skill and dedication of our acquisi-
tion people.

I have told everyone who will listen
that it is the dedicated, professional ac-
quisition managers who found and
fixed most of the problems in our ac-
quisition system. A brief review of
what are now popularly called
'reforms" testifies to the quality of
leadership of the acquisition
community .

Much of what we are trying to do
today is to manage "things" so that our
leaders can operate more freely and ef- ,
fectively. The "enterprise" programs,
acquisition streamlining, model in-

sibilitv. ou have stallations, professional education for
ou acquisition personnel, show we believe

been selected foree p s eionse tat willo w ythat the real solutions to acquisitionpositions that will allow you to in- problems are to remove barriers to "-'

f luence directly the efficiency of our ac- prbesaet'emv arest
quistio sysem nd te wapon wecreativity and to foster an environment

nquisition system and the weapons we of encouragement and trust.
acquire. We have adopted many other in-

Today, as you graduate from the . itiatives to give our people more effec-
school that Dave Packard set up some tive tools. Among these are: muhi-year

years ago the only college of its 'procurement; baselined acquisitionkind in the Free World, I want to talk programs; a focus on quality that goes

a little about being a program beyond performance to include the
manager-about the challenge ahead whole range of factors that determine
and the nature of the business you are the value of our hardware to the
about to enter, soldier, sailor, and airman in the field:

At the Defense Systems Manage- reduction of military specifications;
ment College, you have not just Secretary of Defense Caspar W. Wembeger off-the-shelf procurement: cooperativeamind leaershi and dvelopd an SreArF D M Cauo ar;' xccior cotthe-self-rocourent;m; ''

studied management. You have ex- anti Brigadier General Charles P Cabell h R&D with allies; 2-year budgeting;
Sami ned leadership and developed an USAF DSAIC CommtiiaO ar~i, to P contractor self-disclosure programs;

understanding of the importance of s- ,raduatiopt Fort Be'Ioir 'a use of suspension and debarment pro-
both functions to the success of the ceedings; and the most extensive and
defense acquisitions system. The prices and refused to pay them. Our pervasive audit of defense programs
Defense Systems Management College ever undertaken. fesrorm

' management has been dissected and eru rtn
teaches that professional acquisition examined in infinite detail. Ever, ma- These are correctly cited as the solu-
managers must appreciate both -or think tank" has cashed-in on the tions to our management problems of

,,s disciplines and the qualitites associated trendy demand for studies of our ac- the past. But what is not heralded,
with each. Program managers must quisition management, which really what remains virtually unknown is
manage things and lead people. means they simply joined the attack. that these dynamic, cost-reducing pro-

Some people have not understood We now have results of the President's grams were not the creation of the
,, the importance of both functions to the Blue Ribbon Commission on Defense "gurus" in the think-tanks or the prod-
-Z- defense acquisition system. According Management, a host ot internal DOD ucts ot rounds ot congressional hear-
, to these arm-chair strategists, the studies, and legislation that has come ings, but ot the vision and protes-

militarys emphasis on management so quickly that we could hardly imple- sionalism of our a(quisition managers.
%,a,, responsible tor all problems ment one law before the Congress Vxs v, Baselining. tor example is rooted inthroughout our defense establishm ent. w riting another. n ,i o c y t m o m n n '

whether real or merely perceived. \e' should not minimize the in- itiative dating trom 1082 In fact, ome1

Within acquisition, there were prob- herent and historical problems in at- correctlv credit the President with
lems. The indefensible prices that a tew quisition management. In tart I establishing the tirt baseline -on the
companies were proposing to charge, directed a major review and B- I bomber. Two-year budgeting is

and that we tound when we came. acquisition practices shortly atter this another recentlV discovered idea but
reinforced the criticism tt the so-called .-\irninstration took ott ic It wa, it has been in my peehes ands
retormer. No one seemed tolear that our managers the men and testimon since early in my tenure as

remember that z'c had found those kwonen who nanage our a q Lisition Sec.ret,irv ot I)tens
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Clearly, the desire for excellence that These two qualities of leadership munity are urgently needed to ensure

underpinned the dynamic im- will determine your success as a pro- the American people receive the fullest :d"

provements underway within the gram manager. Absolute and un- measure of defense from every acquisi- >.,

defense acquisition community are not bridled commitment to excellence and tion dollar spent. To do less will com-

indicative of impoverished leadership integrity are the ingredients for pound the risk our nation faces in a

or a self-serving bureaucracy. The success. world hostile to freedom.

defense acquisition system, despite As leaders of the acquisition arm of You will be severely tested to main-
historic problems and the need for As the of the and afmoof

defense, you must be just as commit- tam the quality, stability, and afford-
reorganization nv derway, an ted to leading by example as is the ability of your programs in the years
by extradlordinarily dedicated and ledn yeapea steahead. You will have a central role in• ~~~Wing Commander who flies lead in the aed o ilhv eta oei

capable people. I particularly want to our effort to maintain the momentum
call your attention to the extraordi- first wave, the Battalion Commander

narily able record of our new Under- at the front line, or the Ship's Captain of defense modernization.

secretary for Acquisition who is in on the bridge. The very high standards In the last 5 months, the Defense

charge of the whole acquisition you demand of yourselves as of all Systems Management College has
military officers and public servants attempted to prepare you for the very

process. are the standards that must be emula- difficult years ahead. I have no doubt

I will not pretend that we did not ted within the acquisition community. it has given you a sound foundation
have problems in acquisition. I am sure I hope you can approach your ac- for success in the future. Your relation-
some problems will always be with us. quisition duties in this way. There is ship with DSMC must not end today.
But the problem was not with the no secret to success as a program This College can and will continue to

dedication and quality of our people. manager-whether you are an officer, contribute to your individual success

civilian, or member of industry. Each and the quality of our acquisition
As you graduate from the Defense of us must excel, must lead, and must system. Through the College regional

Systems Management College today, be above reproach. centers and other programs, your
I want to remind you of this. In join- education will continue. Perhaps even
ingor returning to the defenseacquisi- Your daily activities, though more ionly the resources of this-n rmeurigtotereeseaqus-importantly,threocsofhi

tion management team, you will couched in the lexicon of the outstanding institution will be
become part of a highiv-regarded businessman, must be governed by the available to you. The College'scree benom dedcart of sodir andy-eare

group of professionals. I am one of creed and dedication of soldiers and expanding research efforts and the con-
those whose high regard you have. officers. siderable talent of the faculty and staff

Your duty and mission is quite are committed to assist in your pursuit
There is no negative connotation to simply the acquisition of the combat of excellence in defense acquisition. I

the title of manager in acquisition. capabilities that will keep this nation urge you to take advantage of those
Rather. we properly understand that free. Your honor will be your most resources, just as I urge the College to

" a managers duty is an expression of prized possession. It will sustain you continue building its outreach pro- .
leadership responsiblilitv. in the severe tests ahead and serve as grams in all acquisition activities. The

In America's military, we value the the foundation for unyielding integ- challenge ahead is so great and the

successful leader above all else. And rity, the hallmark of the defense ac- stakes so high that we cannot afford

the defense acquisition system is no quisition manager. Your daily ac- to ignore this avenue for further

ditferent. The real job of the program tivities must demonstrate the urgency improvement

manager is no difterent than that of of the nation's defense today, and your I hope this graduating class and the
any Other officer of the government, responsibility for the defense of faculty and staff of the College will

whether a civilian or uniformed tomorrow, build on our accomplishments.
officer. The job is the same: to lead. This is a time of great challenge for Defense acquisition has made progress
Your responsibility as acquisition the defense acquisition community, in its effort to improve America's
managers is to lead a diverse team of Never before has there been a greater defenses, but we must go even

- profes,,ional men and women in ac- need for good ideas, nor an acquisition farther-and we must do so together. -

:*. (omplishing your portion of the system more responsive to those ideas. Let me congratulate you all. Your
*-° defense mission which i, providing Our reorganization of defense acquisi- graduation fromDSMCcertifiesyour
"" ,ur armed forces with high-cluality tion, our appointment of a highly-qual- readiness for the most difficul posi-
* military equipment. tried man to be in charge of the whole

system, have eliminated barriers be- tions within the department's acquisi-
I yiderehp has as much hearing on b s b

r tween program managers and decision- tion community and marks you for 'f_
ti s ot the program manager i meven greater challenge,. You, and your

! .,c ones onthe s f e .igra torme- families, should be very proud of this,', t],,, o the.,,.ts'.ot~~om at~ m- needed t(IpLt good Ideas into action.

m,ir,l-r. SO VOLr challenge I,, to be t at( omplishment. It i, my privilege, a,,

ide,.ir t(, mark the proper path tor Today, vur creative management I know it i, Di(k Godwin,, to (on-

'iir subordinate,. olleagues, and. in is, needed even more than before. OUr gratulate you on your graduation
",,tr e ( 'nt ra( tor,,. ' ',Ur (h,illenge Fi, al 1087 defense budget is 7 percent todav. 0

t,, tin th verv big '.t stindards in real term, below the tis(al vear 1085
l,, ih ind t(, d. s,mtr,1v n i t u ,r ind th ( onr . stilli sl, in 'A man"- judgment is no better than N

."W,,.vermnu (,,nmitnfment to -b,luti mwmv it belt' ,ul 1088 budget. The his information." "% .
-nt.,rtv bes ett ,rt, (t the ,(qui',Ition (om- Author .unknon. -
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A survey course on procurement
for program office personnel.

This one-week course is designed Lecture-discussions are punc- 2
to provide an overall understand- tuated with short case studies to
ing of the systems acquisition con- reinforce student learning.

tracting process from planning for CMPMC has been designed pri-
a solicitation through contract marily for DOD personnel working

-. closeout. It concentrates on key in a program management office
activities required to award and or related supporting activity. Mili-

_ administer a government con- tary personnel in grades 0-2 and
tract. Included are such topics as above, and DOD civilians in

_ program manager/contracting grades GS-09 and above are the
. officer relationships, acquisition intended audience. Individuals

planning, structuring contracts. with similar positions in other
. request for proposal preparation. federal agencies or the defense
" cost proposal evaluation, source industry are also encouraged to

selection, modifications, DOD attend.
cost principles, contractor profit, Point of Contact:
subcontract management and Frank Meneely
contract administration. (703) 664-6683

AV 354-6683

Defense Systems
Management College

rFort Belvoir. VA 22060-5426
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long with increased em- E N I
phasis on defense has come
an increased emphasis on
keeping defense costs down.
Control of escalating cost of A R

government developments and
elimination of cost overruns are primeA
,concerns of the program managers A I M A T
(PMs) for system, subsystem, and
component developments during all
phases of the acquisition process. One
of the prime considerations in controll-
ing cost growth is letting contracts in- L_._ N-
itially at realistic target cost with
known cost risk. Therefore, evaluating
proposals for cost realism becomes an
important part of the cost-control
process. The task of evaluating pro-
posals for cost realism may be more M A U
difficult for early development
phases-proof of principal, concept
development, technology valida- John E. Liston
tion-than later phases, due to sub-
stantial technology uncertainty and
program risk. However, the approach
proposed in this paper would apply to measuring cost realism of competitive Traditional Approach
any phase. It was developed and uti- proposals. The objective is to assure
lized during the Exoatmospheric more realistic contractor cost pro- The traditional approach in request
Reentry-Vehicle Interceptor Subsystem posals and contract awards at more for proposals (RFPs) and SSEB pro-
(ERIS) Source Selection Evaluation realistic target costs. The problem is posal evaluations require offerors to
Board (SSEB) selection process for the what to use as the standard against provide a cost proposal with a target
Functional Technology Validation which the cost realism of the proposals cost and proposed fee arrangement. .
, FTV contract award, is measured and how to measure cost Therefore, his proposal is a proposed

The Problem realism, program, and a proposed schedule and
a proposed target cost. Then, usually

This paper is about the source selec- the SSEB has a government point ,
tion cost evaluation process for cost estimate of what the effort should cost.
reimbursable contracts with particular Now the simplest approach to measur-
emphasis on the evaluation process for ing cost realism would be to compare

5

10.

.110

'I.

51

10 _

,,.7, Z= %:

7 (rn"' ",j



the proposed target cost with the model. Furthermore, I propose that to -The SSEB should be required to
government estimate. In this paper, I make the process more effective, the develop its own cost estimate on a risk
suggest that this is not a very good ap- offeror's proposal should be presented basis as described below for each pro-
proach and propose that a different on a risk model rather than the current posal (there should be a cost realism
method be utilized, method which is only a point estimate standard developed for each proposal).

Shortcomings of Traditional without any knowledge of the point -The SSEB cost estimate mean and
Approach estimate's risk (probability of being ex- standard deviation and the contractor's

The traditional SSEB approach has c d). Therefore, here are some bid should be displayed on a risk rela-
e rolsrecommendations tionship (Bell) curve as described

sr e-The request for proposal should re- below.

-All proposals in response to a quire all cost proposals to be bid on a How Is SSEB Estimate Developed
specific request for proposal are unique risk basis. On a Risk Basis?
and therefore should not be compared
to a single government generic cost -The request for proposal should re- Before commencing this cost estima-
estimate. quire that all cost proposals include a tion process, the Source Selection
-It is not known where the proposed cost rationale section where the con- Evaluation Board, working through

tractor can document (explain) why the contracting officer, must cause* target cost number fits relative to a ..trbar t os number ; fitrl ie., oa cost numbers are credible and contractors to bring proposals in com- . -,

how optimistic or pessimistic is the reasonable, and schedule and program pliance with the RFP through tradi-
proposed target cost? Likewise, it is not are credible and reasonable. The of- tional SSEB procedure (if the SSEB

rknown how much overrun potential feror should be required to identify in determines the proposal is not in com-
ekistswn the proposed po a this section the program risk areas of pliance with the RFP or is unclear).r exists in the proposed program. St-

the proposal and the risk-reduction Then, the first step in the cost-
" -It is not known where the govern- plans. estimating process is one where the

ment point estimate fits relative to a -The request for proposal should re- proposed schedule is adjusted by the
probability of success number. quire all major subcontractors to bid SSEB for reasonableness (if it is judg-

Proposed Method on a risk basis and that this proposal ed to be unreasonable). Other areas
The first task is to define cost be made available to the Source Selec- may have to be adjusted if judged to 1 -*,

realism. There is no standard definition tion Evaluation Board. be unlikely to occur in the fashion pro- -

• that fits all cases; therefore, one of the posed. In addition, the SSEB must-
first tasks of RFP preparation should determine the schedule interrelation-
be the definition. The definition should ships that are impacted in the most [ ,.

to the off how cost pessimistic and most optimistic low-convey toteoferors leeletiats Tecabotmsu
realism would be measured by the level estimates. Then a bottoms-up

SSEB (and scored if it is to be scored). cost estimate is made on a risk model
I bas described below. (There are otherI believe cost realism can only methods or models of developing the

N be measured against a standard c o s o n ao is k bas i. t

where cost estimates are developed cost estimate on a risk basis.)

on a risk

10 -,-,W --
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The procedure for the bottoms-up
cost estimates performed by the Source

. Selection Evaluation Board requires
that each cost element (labor hours, Let
travel, manufacturing, materials, etc.) Hi = most pessimistic low level estimate
for each item of hardware or function Mi = most likely low level estimate
be estimated three ways-most likely, L i = most optimistic low level estimate
most pessimistic, and most optimistic. H total pessimistic point estimate
Since these estimates are performed at M = total most likely point estimate
low levels of the work breakdown L = total optimistic point estimate
structure (WBS) in the proposal, the
statistical validity of the bottoms-up
estimate is enhanced as the summation H + 4M + L
process evolves. Each low-level Then the mean 6 X - H,+.M +
estimate may then be input to a com-
puter program (usually a spreadsheet Let the variance of each low level estimate Vi
or data base management program) to
obtain results at the total proposal Then Vi = Hi - Li 2 for i = 1 to N where N number of low level estimates
level for the most likely, most in the summation to
pessimistic, and most optimistic point obtain total point
estimates (M. H, and L below), estimate

Having the above three sets of Let V = the sum of all the Vi (i = 1 to N)
estimates, a formula can be used to
construct the "Bell-Shaped" cost rela- Then the Standard Deviation = SD = V
tionship curve (see Figure 1).
The values of X and SD, the contrac-
tor's bid and the PMs budget are then chance of being exceededt. At minus (All of the following percentage risks
put on a normal curve as described (see I SD is 16 84. For X values not falling are calculated using formula and "look
Figure 2 for example). on 1, 2, or 3 SD, area under the curve up' table)

must be calculated. The formula (X- -Percentage risk 5 05 on bid of '
X) divided by SD provides the number P425M '55 b.h

Application of standard deviations that X is from S
and Interpretation of the mean. Then, this number is used -Percentage risk 8 02 on SSE13
Risk Relationship Curve in the standard statistical "look up" S436M point estimate
(Figure 2) table to obtain the area to be added to -Percentage risk 50 50 mean

The curve invokes the central (or subtracted from) 50 percent to ob- -Percentage risk 00 on 1NE *-.

limit theorem. It asserts that certain tain the risk of being exceeded, budget rik 0 ,n--

statistics, such as the arithmetic mean, In summary, any X value on the
tend to be normally distributed as the curve (cost estimate or contractor bid - The Figure 2 curve represents an e\-
sample size becomes large. Thus, it can be defined as having a probability ample of the SSEB risk model which
samples are drawn from a population of being exceeded (number on right) or %Vill be utilized to measure ,st realism.
that is not normally distributed (skew- having a probability of being met It includes the contractor , bid or target ,.
ed, the successive sample means will (number on left). This, then, shows the cost, the SSEB point estimate, the .
form a distribution that is approx- risk of the program being accomplish- measure of central tenden v or mean.
imately normal. ed at a given target cost (X valuel, and the measure of dispersion or stan-tagt(ard deviation. The mean and stan- L_:
-- The normal bell curve is used to
reflect the mean ( X), standard devia- -Creating the curve (the cost number,, dard deviation .ould be the SSB tan-

tion tSD) and make some statement are only for illustration). dard used to measure cost realism ot.f

relative to confidence of costs. For cx- --SSEB mean obtained from the for- the proposal. Frillustration dslcus', ..-a amle• he man pls orminu two -- SSE mea obtined rom he tt- ,ion and assignment ot risk dollars the ". ,.,,
ample. the mean Plus or minus two 11id= S4QM project manager , parametri(al der,-
standard deviations would express a 05 ed Projet Managers Etnit' PN1'
percent confidence intrz'al that the - SSFB SD obtained from the for- is ov'rlaved l t ingem , t rtsTerTvm x "

cost value wMld fall between. mula = 544%1 N, established i1 apturlim 01C ilt t.
The normal curve mav also be u sed I hori,o1ntal s(ale is, determined tt'rn bctw,en le bid o!( sI igntd ,".

to) reflec(t a tiot to c.n'ocd statement plotting 4- 2 " 3 'I) values (ontratt anId Lhi' I C1[- print st" miTk11tt I,.

umulative interval between zero and tr budget torf' tht. t ,
an X value or to express the idea of SSE13 point estimate (mos.t like[\ I
14 to the right or left (it a ,pe iti obtained tromn the ( ost esti iiate Strength of Proposed Method

point on the X axis. For exarmiple. it the model = $43tN (This is phltted .\ttur lvilohpirc .I dl i l tho -"
mean the relative value Is 50 50 At illustrite tha 'i t '. h, r4 \ ',,I mitt, ', .1 i ' .'. ,

i IU, ISD it is 84 1o '84 per(ent han(' to lt' sY,.LB 1'0 ' ,.''iWtts .is.,i th," l 1 1 th r - .i . ,:.. i . ,

, f n o t h e i n g e x ( le d d o, r i t , p e r ( n t n ) 1pnd a rct Il ( ( t i pIt k' ) t i l I t.1 '
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bid is from the SSEB mean for that
proposal, the more unrealistic the con-

SSEB tractor's bid. The other measure is the
amount of program cost risk dollars as

SSEB X indicated by the standard deviation.
MOST LIKELY The smaller the standard deviation the

POINT 49
CONTRACTORS less dollar overrun exposure one has.

BID Another benefit to this methodology
46 425 is that now the proposed contract cost

can be compared with the program
CONTRACTORS manager's budget which would show

,BID how much of the contract risk is
42550 50 budgeted, (Note that before com-

parison, items in the program
manager'sbudget notapplicable to the

contract award should be subtracted.
Items like budget for future known and ',

8 9 9 1unknown contract modifications and

__ _92__ I .I_- budget for contract cost im pacts due

364 408 452 496 540 584 628 to future funding profile changes are
364 41S8 452 +10 52S4 + examples as well as budget for other

-3,'25 -50 AREA government agencies, other support
.34 34-- contracts). Requiring contractors to

- .4775- .4775-, propose on a risk estimate provides an
- .4985-- ---- .4985 - additional two benefits. It forces the

contractor to bid more realistically and
it provides a better basis for the SSEB

probability or risk of the contractor's cost realism of the proposal); c) the cost estimate being more accurate and. '-
bid being excee;le !; b) the amount of value of standard deviation which pro- thus, a better standard against which

uover or Lnder bid relative to SSEB vides the risk dollar exposure in con- to measure cost realism.
mean it is recommended that this tractor's bid. The general interpreta-
point be the reference for measuring tion is that the further the contractor's Summary

If the objective of emphasizing cost
realism in the SSEB process is the
ultimate objective of awarding a cost
type contract at a reasonable target
cost and with reasonable expectation
of minimal overrun, then a change is
required in the request for proposal ,
and SSEB process. This change re- r
quires the SSEB cost reasonableness V, k
measurement process to be done on a
cost-risk basis and to improve the ,",4.
overall process requires contractors to
propose on a cost-risk basis with
backup rationale which support,
reasonableness and credibility ot the
-ost proposal. This, rationale must ad-
dress credibility of the proposed ap-
proach and schedule for sat i.fving the,
request for propo,,al, and must be ap-

--. plied to all major ,ubcontra(tor, pro-
-q posed b, the Prime as a a part ot the5 -'rime s proill . T-he m,1or -uk,,n

10 tra( tor should iKc rcquired tbid to,
the Primec on a risk basis and these III,-

"1,'.. dl, .ib i tt'd to the SSI'B 1y tile
'irvie ir- suppo~rtmig diitai E '~
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A DEPARTMENT OF DEFENSE CAREER OPPORTUNITY

The Defense Systems
Management College

has immediate openings
' , for a Professor of

-'Manufacturing Management

.00

D e fe nse syste m s-- ._,'%

*. acquisition
experience?
Teaching ability? Experience in
Research ability? production and * research

process planning, rsac

quality,
productivity,
producibility,_r__u _._..._,C all Debbie- -- -

Understanding of engineering and Johnsonfundaetaln DOD planning, process Slrragis(703) 664-3118 or
m a n u a c ~ r~ n ',/ ,c o n t r o l, a n d

manufacturing!cro n $45,763 - $59,488 AV 354-3118
production production Grade is GS-14 Or send a resume

readinessprinciples excepted civil or SF-171
related to systems service Personal
engineering and Requires a Qualification
DOD life-cylce Help middle baccalaureate Form to: t
management managers from degree in Defense Systems
Knowledge of civilian and military engineering or Management .-

, current DOD segments of DOD engineering College
production/ improve their management and ATTN: DCOS-CP
manufacturing effectiveness in 3 or more years of Bldg 202
policy practices. defense systems professional Fort Belvoir, VA

• and procedures acquisition experience 22060-5426
AN EQUAL OPPORTUNITY EMPLOYER
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and procurement in an attempt to and he more encouraged to enter the hibit a low first-unit price and a latl
achieve objective, One aspect of a markeit. There are econornic benefits pritc-reduction curve. In printiple a P
,ontractor ., ,trategv is pricing the pat- to be gained bV a buyer detecting pric- stlir could be indifferent to the two ;

tern of pritu, charged for units prO1- ing strattg\ Cu.itoitlrs detecting a strategi,,. A high initial price c oupltcd
, ured over t ime. I) unIt price s rernain -kini ming strattgv can delay pur- vith steep price reductionr or a low in-
tairlv stable We ttel a contractors 1has-, to obtain a more tavorable itial price Coupled with flatter price
pricing strategv might be related to his price in the tuture. An early" buver reduction could result in the Same pres-
tinancial condition and that doc ument- ot a new product Would prefer to ac- ent value tor a product and the same
ing and disc ussing that relationship LIuire trom a penetrator while a late- net economic benefit. Neither strategy
Might bC ot value to contracting ot- likt' buyer would likely preter to ac- is inherentl more prof'table. In prac-
tier and program managers involved cLuire trom a skimmer. tice, however, there are likely to be in-
in the accluiition process. Clearly detense acquisition, par- ternal factors related to tinancial con- ,

tiCularly' for major weapons systems, dition that may result in one or the
Pricingis specialized in nature. 4 The prod- other strategy being preterred.

Fir,.t 'iome background on pricing cicts and the market are not typical of Such factors mav be reflected in the
,trategy. There are numerous ways to prodicts and markets in general. Ma- firms financial ratios. Readers familiar I,'.,ti
describe or categorize pricing strategies ior weapons systems incorporate with accounting or financial statement %
in generalt but firms introducing new significant innovation with state-of- analysis are well aware that numerous . *-:.

product, or technology typically use the-art hardware aid substantial ratios can be calculated from tinancial
ouc of two c ommon product pricing uncertainty in development. Products statement data, and that these ratios
ippi oac hi': penctrat ion or skimming. involving significant innovation offer can be categorized in many ways. It is

ui-,scd by many authors, the two the possibility of "learning" over time not unreasonable, however, to .
trategie, are widely understood and and provide the greatest leeway in categorize financial ratios into tive ,
:-,cd by buiincss practitioners. The choosing a pricing strategy. 5 The broad categories representing five ,
kinnming ,trategy calls for high initial market for defense systems is unusual, aspects ot financial condition:

priic t ollowecd bv lower prices at later with a single (monopsonistic) buyer -Profitability (return on investment I
K, ,tes while t hl Penetration strategy and usually only a few (oligopolistic)
SiII, tor o low initial price with little sellers. Yet, varying incentives exist -Short-term liquidity
or Ti prntc' reduction over time. tor skimming and penetration within -Solvency (capital structure)

" Ihe' objet' ot the skimming this market. Sellers that penetrate risk -Activity (turnover-
tprogram termination before long-run-trate,Vgy i, to aciev,.e the maximum tr iain".....-

proit in the hortc,,t time by charging profits can be realized. Sellers that -Capital investment.

' highest price' the market ;ifl bear. skim risk program termination or cur-tailment due to excessive price, and Our object here is to sugges why pric-
c'1-r( r cldu(tion, occur in a series of risk competitor entry by encouraging ing strategy may depend on these

-tell t inmcl' to' provitC as inuc-h prof it
as p ss b e t ca ,s e T u , h a - the b ui er to seek low er prices aspects of financial condition.,"* . ,r
va , t,ib'c t .ki mmnu is a more rapId elsewhere. Hovever, a large monop- Profitability. As we indicated.

-r :un ,n Invct'stment. Firms adopting sonistic buyer like the Department of neither skimming nor penetration is. in
d 'i, 1 ng ratcgv mut keep one Defense, may be in a position to the long run. inherently more profit- I

Ili 1C,1a1 Ot comtit the risk ne thwart a skimmer s attempt at a high able: the central difference betwxeen the - -
thithat OmpttOit Irn, ma uniderprice and initial price by" encouraging competi- two is, in the timing ot profits. Skim- . -

c-it' nt ' tion through s.et ond sourcing. Detec- ming provides for high profit recogni-
tion ot a sellerc strategy can poten- tion immediatelV after prodlct in-

In toutra-t tht' ohc ti\ I ot the ti allv lead to ,ignificant cost ,avings troLuction: penetration offers the "
pi lietration stritc' is to tlc'Vx'eop, for the informed blxer. po,,Sibility ot cost reductions or price .
l" vd prT-,J ( t dimi nd rapidl v t h ocigh int'el and higher profit-, at a later -.

x initial prutt'. Onit the markt ur h'elin isthat pric gstrategy i -a fit a rc
"-js Iten pt,turt he h firm can take m, le tnliuenCTd hv financial con 'tagc. Since executives trecuentlx art

dition and that pricing ,tratlg ma\ oml nsated on the bais of profit ,".~ Td,i t u ' (,I i th e r p it I ,I i n rtc ,. l, o r -1 ". . %',,

. K h, tillt to uarn add lla he dctC ing tinamiial ratio, neasures, one might expect tontern
ut-t Tue firm s. t's.tahlish,'d iirket pun lx axailabl' before pro ,I t regarding the efect of pricing tetrate e o ,

' !iilt I r cntAnlI,, .. k, t intr t du ton on such profitabilit vx measures I igh g
l-in t n J ar1 t O' I protitabilitx' before introdiii ion of I"hf ni'lilru-,Ili PlrllInav be 1 "o wtcd l._ ""

Financial ix prtcuct max' he assoc att withdi (, ntnu n (I t t tl(I ' It11n1and t~r- highl-pltlt
"ili i il pttng Condition and Pricing .-," ":. r- P ~ -'] r Icii , I p t rl r ttt- i the ,h,.,t run fi- i, , "- - -

' , ii hai ,i t't xi's ti Stra teg\' bet ansi' ,t,. prIt it ptt'C t, Ill\ ,i'dx Ui Ii -- - .[
, .] r 'l , , n itt ii t ,tratr',,x It la h 1 It i he t ' t ,stratc'gis call be tfh lr fir overall ax rag1e p1ititabill.

..... ' - it, t t - IiinInii ,.. d t' ribcd in tfrm, of the r'lationsihip tx . l't'ntt,ttin ,xht'l tonpareci to
! ,'.i ,i ' . 1 o t 111 i ti t t 'r i t ,, o ,tir..t' t t II ct ' Of tlt' tk ilulili ll)4 il( r t'as ,t's t 'c proba hi)IlItx

," ' : . ,.'.:r't' '.x ]I ,~tl~l, l th*' . 1hi : ll '.t 1 un t,eitv d i tr t ' fp n' Fit t h]t ,~ , i tx[k I i tsl i liii.' '' "P, it t piutili i ut lii il Iotii1t t. ntit 101
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the level (it sales generated on assets%
and, consequently, indicate the degree

2to which resources or capacity are be-
ing utilized. One Would expect that
firms fully' using existing capacitv miay
be const'rained from followin -g th .e
higher-volume penetration strategv,
while firms not uLllv% using existing

5 capacity should prefer penetration to
jJ'increase the probability that their

intodutio. Gtnsquetlv weexpctcapacity' Is put in service. Consequent-

ti rmsi with high prot itabilitv to have a xweeectinsihlo-tvtv
stronger preference for skimming- aist rfe eerto

Capital Investment. Somewhi-at
Short-Term Liquidity. Initiation of Ianalogously, investment in new,, asset,

new% produ.cts may require substantial Imay indicate future pricing strategy.
Iout lays to finance inventories, produc- iSkimmers, should have less need to ex-

on voIlume and product-int roduct ion Ipand capacity, while pcnetrators., \-
o ts. Skimming, be)cause Ot faster pecting to generate volume through

Pa1Vback due to higher initial prices, is respect to long-run risk. Penetration low% initial price, have a greater need
ap1propriate for firms needing funds in strategy requires that competition be to expand. Major investment in capaI
he short run.- Firms, with a poor discouraged, and that returns be tV c ould signal a penetration st ratt g~

sirt-term I qtiidit v posit ion should 'earnedl over the long run to be suc- and, given an increase,( in new% asst ts

I' ave cater ditt i Llt v. or a higher cessful.* However, skimming, by front- penetration w~ould be pretcrabI I
"t o raising4 t unds externally and ending prof it, reduces thec risk st ratcgy to assure ti lizt ion (it thos

71,1a1% preter to generaite funds rapidly associated with future uncertainty in asse2ts. ConseqjuentlV we expeL I tilll
F r 'uh te rod( t. Cnsquetly .the product 's market.,' Firms with wihigrtostneinvtmntn

%tx pett fit Ili ms with poor liquidit V to greater risk may prefer to reduce utLF tie plait aWd equipmnrt rclativt toc)
a~ t ro ngtr Pi reercrin c to0 r uin(certainty. For these reasons, We C\- stn 1s\t orlvl ta it % t o--

V ig ect tfirm" With poorer sol vencv preter peneitration.

Iol,,ency. S ',,,I v meas~u res ro et t Measu res more debt It o ret cer To Summarize. WCt expCt t ft1m that
11" rt b l t~p it[db in skim asl 1mpargd to t ilmils

f1,1 jpitail -triui tir n i intlic ate Activity. It a firm has limited nmi- peneiti ae to exhibit1 mcasulres ot high"
's4 Analo)gous to the reasoning uft turing taipatitv a1 small \'oluit.e poitblt poor liquiditx poor

prtnt'dab'x unerli~udiv.tirms buLt highlx prtttitablt, mrarket appah solent 11101a1set ultilu'at~o "~Ii'd *

-a'i irt rnore higly evract shotultd ,i c. skimimingI may be thet moskt li't %cfltmuliitii ii ptlvltt

a obr tt itt raising nete c tinnii . tneticritn iir ts1r1k widt fioit '1: intI iu I ]o In t Ii t tollots in

0, r ki'I t , 1 1 tp%\ ) " J , r (t t '! :
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Slope of Price Reduction Curve

As indicated, the two strategies can
be described in terms of the relation-
"hip between first unit price and the F8DNrhAeia 1.2
subsequent price- redIct ion curve. F-89D Northrup 51 .885 6
Learning Curves can be used to F-86F North American 51 .870
distinguish the two strategies. Learn- F-84F Republic 51 .725
Ing curve theory!" describes the F-100OA/C North American 52 .839
decline in per unit production costs a F1//F1 ot mrcn5 8

mautctre xprincs ih ncea- F-102-A General Dynamics 53 .724
Ing Volume. The learn ing-curve con- F-l01-A/B/C McDonnell Douglas 54 .802
cept originated from the observation F-00NrhAeia54.4
that individuals pertorming repetitive -BM onelDuas583
tasks tend to exhibit a rate ot improve- B-52G BonnelDoga 57 .834
ment, but there are many reasons for B-52G/ BengrlDnmc 57 .869
reduLction ocstovrrepetitive A4 conl oga 7.9

:operations,: more efticient labor, less A4 conl oga 7.9
maera tom rduedsra ad F-105B/D Republic 57 .759

materiand hihefromreudsca an F-4A/B McDonnell Douglas 59 .834
wat n ihrproductivity fr 3A Lockheed 60 .718

Improved processes. Thus a learning A-6A Gruman 61 .829
LuLrve more generally can be referred GnrlDnmc 1.2
to as a cost-reduIction .Curve. A pe-ntRIM-24BGeraDymis6.93.

r~L~o a eetne ocpr-i A-4E McDonnell Douglas 61 .892
reduton n eextned ~ ponep tl RIM-2E General Dynamics 61 .930

lytote eaue t rcepe ni. F-40 McDonnell Douglas 64 .886
Thus1 learning curves can be used to A-7A/B Vought 65 .852
re-present price- redu t ion curves. P-3D Lockheed 65 .910

The learning-curve tunction relate', RIM-66A General Dynamics 66 .763
aI decpe nde nt varia bl I p riLc1 w it h a n i n- RIM-67A General Dynamics 66 .825
depe-ndent variable volume) as AIM-7F Raytheon 68 .773
tollows A-70 Vought 68 .950

S-3A Lockheed 72 .846
l ABF-15A McDonnell Douglas 73 .917

or in Ioc tornm AGM-78D General Dynamics 73 1.088
InP n - -- 13'n\ IAH-1S Bell 75 .891

AH-1T Bell 76 1.021
Wc 1 stepICoth tuntF/A-leA McDonnell Douglas 79 .860

P s h pic t h \hunt AIM-7M Raytheon 80 .880
Produc cCL aincd A- is the price ot the tfirst
Unit It prics are level as voIlume' IV B<GM-109 General Dynamics 80 .943
in( rc'ases then the exponent 13 is zero.
B is ne-gative' w.hent pr(cs dec line with
Volume. The slope oft he learning

Lrve 17% k s rclated to B as tollowvs: I ircratt and missiles) acquired by the ''fit" were elin-. Ied. Since the pur-
Department of Defense from pose here is to explain variations in

In 1 051-1080. Two publications, U.S. price-reduction curves, only programs .

In 2 .\li/itiiri Aircraft Cost Hanidbook and with well-defined price-reducion slopes

ULS , \ljlitiirij Mjisile Cost Hanzd- were included. An R2 value in excess
book 11provide a wealth of data on of .6 was used as a cutoff for program

o*e 't 00 Irmplies a borion etal per-unit costs, voIlume and cost pat- inclusion. Third, financial statement
lin e'ne m e recl( lon 'h loer te'rns tor most maior U.S. aircraft or data for the year before program in-
he 1 e ~i vi Ic th~'sl~e'the 'missile systemrs. Price-reduIction slopes itiation had to be available without

* 1 'whr 'ht, pric re'cii( t on r,ite [or (,x- using learning curves 1constant dollars,) unreasonableserh

e00~ lii in t(c(rttrpi~ I- n u The remaining group consisted ot 35;

programs,. IProje t icnt itir". the'
.1 ursl~iL L~e de U sO~esmanutacturer. the v ear ot proi'c t in

V.lresltl k ulp~ s~ Illindho~oks providcldata tior itiaticun and pritc'-re'.uc'tion slope,' teot
r( H i( I, R~F t c Wit%(1 III)+ nincmrots we'.ipo n V\'t1'tn prograrins the 351 programns are provicded in Table

Iu' ~ I ar tc, nIstn wit '.h ha to Im, three tilters to be in- FI 'slopes around .800 to .000 are' ((oTT

nutiten l~ 'lep'. ~lIl Lr lue in the' studcv First programsn MOn) tor comnplex high-tee bnoloct\
'.1 ~ ~ 10 .I !ou '~'t't wih sun'n u t rn ! It l. "t \'cir In o t Ller to )r iu( ts ith,' !more T (tt Inc

!o r (i tion Ik . 1. !11( 'In-i ttul 'lope'- 'ici oIncl m.~u' . I!' n ' l kt c th l i n l :T

k\e' e'-uirrtinc'i priee'ru'elu t: n LITe', C , ~ '' 1,('ci le'.cr'ninI, e urv'" tt ' "utt I (-t n!,t~i e% o? ti prode

for~~~~~' -5" ori t Irv CW )t J tII t-



1. Return on Assets Net Income/Total Assets -. 20
2. Return on Equity Net Income/Stockholders Equity -. 27
3. Return on Capital Net lncome/Non-Curr. Liab + Stockholders Equity --. 224. Protit Margin Net Income/Sales -15. Grass Margin Gross Margin/Sales .08

6- Current Ratio Curr. Assets/Curr. Liab. + .25
7. Quick Ratio (Cash + Mkt. Sec. + Acct. Rec.)/Curr. Liab. + - .03
8. Current Asset Ratio Curr. Assets/Total Assets + - .16
9. Working Capital Ratio (Curr. Assets-Curr. Liab.)/Total Assets + .12
10D Receivables Turnover Sales/Accounts Receivable + .17

11. Debt Ratio Total Liab./Total Assets -08%
12. Equity to Debt Stockholders Equity/Total Liabilities + .11

* 13. Curr. Debt Ratio Curr. Liab./Total Assets -29..
14 Non-Curr. Debt Ratio Non-Curr. Liab/Total Assets .18

* 15 Interest Coverage Operating Income/interest Expense + -.04

-' 16, Asset Turnover Sales/Total Assets -. 239
17. Plant Asset Turnover Sales/Plant Equipment -.03
18. Inventory Turnover Cost of Goods Sold/Inventory - .05
19 Working Capital Turnover Sales/(Curr. Assets-Curr. Liab) - .19

-. 20 Investment to Sdies Investment/ Sales + .25
21 Invest to Funds Investment/(Net Income -Depreciation) + .41 oo
22 Investment to Assets Investment/ Total Assets + .08
23 Investment to Plant Investment/ Plant & Equipment +.01%

* Significant at 10D
9 eSignificant at .05

I ina ni ial Ratio', and Lat h rati it a.. correlated %vith pri u rulatt'J In ..pItu ot t ht in..ignit it-ance t
(orrelation \nak~is rt-i n ltopv, Fxputu ,Jign.. thu. othcr ratio.. all c\xupt tivu havc

-~ ~ .1* i-..imling titn'. are relatud tt' pricing .ign, a, prudli tc. AHl ratio, within t hc

:7 .~ i ~ :: 'I ritvg\ in thc %-,I a\ afltiipatcd, and i t ivitv\ and invu..timunt (atcgoriv'.
~in~ n~i.ttn tin rlti n irc rcpttcd in thu right havc thu c\pui tcd .. ign All tive ratio,.

" h xt tin , al,2-wul tind- %%ith Linu-,puittud ..ign,. havu lIok% cr

i*h irc!intcrtitin IT, gwnr t rt-la ..
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What Do0es Nodel Tell Us';nl ~i tit IId,01 01 liiOI\it% So -.

III Cn'IdltheIlllki~ dL'I)1Il~t,1t1 c measures are designed to retflect the
In gnerl te mdel temn~. rae',degree (it debt in a firm's capital struc-

hat 1pricing 'trateg\ i'. 'ignithkantliv tUre. The solvency ratio that roved
a'.'.o~ ited ith tinanciai (onditionI

J ri Llg('t, tat inan ta ratiomost important here, the Current Debt
ratio, emphasizes the tirm's current

a' aie htor Lit andliabilities only. The activity measure inJU11i xerx I i new, weapon'. 'v'tcm mla% th oe, netr Turnover, eae
Liku't Lto ev ting Lontr., tor prik - sales volume to 'a current asset-

ing4 t ategV. .-\ relat iVeVI 11111a11 to)ilet- inventory. Even the Investment o
ion ot rati' appear'. to C\plain a fair Fns ~ dct

arn~ntot he aritio inprie-the lvlof new investment in long-run
rt'dLkt ion rate,. ee

capacity, may capture Current aspects
Ifte indIVId al ratio,, in the miodel of operations; a high Investment t

irc intcre'.ting. . a group[ they tend Funds ratio can mean a firm is
to IinVolve 1mea'.ure ot Current asesgenerating relatively little cash flow
and c urrent liabilit iev. The Current from current operations relative to the

ratio comipare'. lijUid asst'. with near- amnount Of funds invested in new

rnat uring liabi] ie'. The Recceivable capacity. In short, each ratio can be I
,1reL colctevd. NOaseto
lioth are tradi-fia c l e

condition. i

SLOPE .7745 + .0469 (Ri1) + .0075 (R2) -. 3042 (R3) + .0007 (R4) -. 0051 (R5) + .1350 (R6)

Ri l CURRENT RATIO LIQUIDITY 1.08 .15 1
R2 +- RECEIVABLE TURNOVER LIQUIDITY 1.71 .05
R3 -CURRENT DEBT RATIO SOLVENCY 1.28 .11
R4 ±INTEREST COVERAGE SOLVENCY 1.98 .03
R5 INVENTORY TUNVRACTIVITY -1.11 .14 .

R6 INVESTMENT TO FUNDS INVESTMENT 3.56 .001

F Value 5.29
* Significance Level' .004

R2  .665
Adjusted R2 .539

% % % %j



Individual ratios in the modl can be Cited Footnotes kUt remt'nt Furt her Ret iei t andi I_
vIt"wed in termI. ot broader Loiit et'Pt 1 See The Pric ing [ec ision: Part tension, Naxal Postgraduate Sc hool
ile t ,, o liuiitx ratios and theW two~'1 h Technical Report, NPS 54-84-023,

so]lvenki., ratio, c ol lect ivel r'n Pa oresoeoh arrktn Monterev, Calif., September 1084.I h o rnerton 
(ui it'' !'X' ar keting E rir e o ntin o ot oi d i

d rC a to r , o t ris k . T h e a c tiv it v a n d inr 
i e r e -\[it o of C o st .O l lik e -vestmnent ratios are indicator, ort asset 1v be associated with a higher tirst unit

Uitilizat ion. For these aspect, ot t ian 2. [TWO good treatrrments are, Dean. price and a steeper price-reduICtion
cial condit ion the model su~pports OUr I. Pric ing Pioneering Produc ts. Joir - curve. Delaying cost recognition

1prefittions: FirmsI wit h higher risk in- ?i11 Of 1HdI4i;tria ECONrOMIC, (LIlV would permit a lower first-cinit prc
meiatelx before produlct introtiuIction i c 0 p.1017at sit r-bcit result in a tlatter price-recLicit

ended to p refer the skimming dulCt PoliCii Cor icctr't ; MA111 ho aid cci (rve. Evitdence tfrom Greer, (II Cit.
strategv. Firm-. that had significan t 5,tratcgyi (Aditison-W\eslex'. 1082). substantiates a relationship between e.

newinesmet n ss't o wre 3. Greer. W. Early i'ete tion t at dcOUnt ig metods Used by c ontrc
poorly Utilizing evisting assets betore Seller s P ricing Strat .egy. Programr tors, anti contractor pricing srtg
prOdiutt introtICtion tentietd to prefer Alanagcr (Nov.-Dec . 10851. Pages" .SeV'so C.Diioi on
penetration. 

o-12 provide interesting Stuix I in rela- 
I.rt:' 

5ti~ ~ - ~ uu t L
W\e cdt1 not findi Profitabilitv ratio,. inhpbtwe rcn s aevat Cut It, (C hallenge Books, 1074 1

to be slignitic ant lv related to pricing aetitigmtos.c o icusono h itne -

st rategv. at ter controlling tor ratilo, 4 One might question the degree to mar11ket see Olvev 1L. Golden I anti
trom the other categories. Given the wvhich contractor has control ot r, Ic - Kellv R. TV 1- Eo00Ji( ,i Ot .'Yatiolril
nat ure ott the sample (governmnt ton- ing st rategy given the spec~il i/d [X'it 1Avery Pciblishing ( .ocip
trac tor- this i.. perhaps not scirpris- natcire tit DOD contracting environ - li.10384
ng. Interviews, with major dee-nse ment . At f irst glance there max seem a.

contractorsI' reveal that contractors, to be little ability ot contractors to e 7 The clrccimstan(c Ucnderwhth '
tv n d to h a v ec th e o llo w, in g g o a l" crc ise a p ric in g tra t g it p t it s sk m i in a ti e n t r t i n re o t

- negotiated anti prices are tes to costs, appri priate ar i l-sc uei n Dean.
TO lctice short-term risk trom incurred. T"rices may' appear to be a )I, it. anti lamet' B A C ontem-

~clcmarket activity through invest- direct [Lunt ton of costs, with Ilittle' porairx Approach to Newx Prociu t %
meint in tiliversitietl act ivitites leewax' allowed tor contractor pricing Pric.ing in 13 Taylor anci G. Wills

T o employ properly tinant. al and clist retion. How-.exer. disc retion isC eIs 'Ic,~ IN aPi ) tpe res
* ec~c t v tveragepossible. The Cost ACocint ing Stan- 11)1 0 0

ciarcis Board 'CASBi spetifiecd pro- 8 De)an op c it,Tathieve operating ettec tivt'ness (cedures to gu tiIteLctOcinting tr

1) 0, lames op c!tanti ticicnc v costs, ot goods produced tJ or the

To ma na ge in an effective wax the goxernment but substant ial flevbi Ii- 10 \Ma ny act( ocint ing tests provlie aJ
prodcion. resouces, anti capital to tv exists with in exist ing stantlardis. disc( l,11 cisoit of basic larning- ci ryeL
a1 c h ic've acie[ ia ate ret Ui rn o n Even it prices, are, ticci to c o~tI the t Ie t heorv tfor vxa mple- Kaplan. R. Ad- -e
investment. ibilitx alloweud in ca1Lcuilatinl, costs pt'r- "(01 CI M~iriig.'mOirt At 0iioitlpi

mn i ts t lelibil iti.v in uiil rL I t n rn icfai 1 8 ,p .0 -0 e
Dc tense contractors have bee CL, t 4n rccs tn r'titIll 8 p0 ~ e
charaicterized as risk acixerse protfit iairtis tor deal ing with the t reaitment ot alko Wiomter N I eaTIrig C Lirxes

saisicrsrahe ha pott ti- home cittic espenst's general xic I,] Prduc, tion R'ite indi Progim C ,sts r Y

i c' Thte presence ot risk aindimnsrt t\cs" c iett i . iii .: pi
costs c ost ot 1m1aIti. Ii d 1 k 1

aisse't Lit i i/a t io n nmeasc i res in ouIr d pe.ibctt ltI- n aeil ,-
model antd the absence of protitabih iepe abl tat iUte n nicrispr. lee ta L; % .111Itw

tv atiIireco ,.ite t te oa I mit the contractort to thoost u on 'A:, Pat ('), 1111i'~ -8203)- 1
anio (ar consstn withcc othe( goals dlitterent. at c'ptaillC' pr 0tetkliiri's 'IT JiP \liaemc'n! onscilt Ing & RtNet'arh

~inl ch~iacc'rot it'ene ot rt ar hes In tlc'turmring ( ost I f~ itI inc P6 xi ad C r iw tori I X'

Our ohbtcctivt has btt'n to proci aI It kptaible Jilpio1, bC'sp ni l~h~' \)t.l-', fioi'o

- disc Lssion antd evidence conterning tht in assigning tost, t,, prour iii1's I% Ithil 11 '1201 \li-ni , r CInsl ;t In)
rr'la'ion'hip betwecen tinancial c oncli- a given peiod ind l iiicln k't' IPJ Ri 11ai ' ni J S

ti' wr indi tIntraic to'r pric ing, st ritigv it ri's I, lit territ muirii'tls o . i t in 1 ( i r p it 'nn ns.iit s
O )I T p rp o e i n p r c's n tin g a rn o tic .%a , p ro c d u rc 1- ' Iiti w n l #c i !i m 1 , ' n t l

a' (c'laiinship. 0),!r tinlinh ''- Ic:' ]i hi' tigini [)Ii !i:t, w '' I I. . 7 ' I. .
l-: t ' h t Tit1icr, I t r4i k i t i tr r h11'n ti r 0 I;('i V- d T~' '~ 

1
: I'

Ii tIr pric Ing tritcA v tiritktl I'triiils II px~l 1 1 '1:11 'i' Tt I I %
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tailed >,talttnillt oit Q hange.. it) 1in11 11rtan v be.In .in\ of the t'tlie r
:,1 I' siton diata W.., unavailable tol tandidate' mOdels. It 11r0%Ides a better

%I nn tirn partlcularl\ those troin bat or disc usion.
t~arue\ears ~a A e OiV -,7 We condufti ei a tactor analy'sis

rnen'lt lAtIo. is anl 1ttk'np't to detlatc, in- o l tll ifll se Of raio and except tor *t
kestflit ~ ~ ~ ~ ~ ~ 011 iiW ~t se~ Otr~ ~~~ OVerlip bet ween thle Current ratio

VC 1. 11 use o)neC-taJIle Vd fests Of and the current debt ratio, each ot the

4n t aanLe bca ~e ur ypohess sx rtio inthemodl i asocited An interesting Procurement Round
* ..pek it!Ld a directional relationship bet- %vith a distinct individual dimension of Table report has been prepared by one

slops an ra los tinncil coditin.f its directors, Professor Ralph C.
5 1,nadjuste'd I" always increases 1 8. Howvever, models replacing the Nash, Jr.

,I- :1o0!' ratI0 1osar added to a Model Current Debt ratio with the total DebtIThreotcnldshaattly
A mod ll be tound that statist K a - ratio and the Inventorv Turnover ratio Th eor concluds thatc a toally

I % t~plains all variation in price- with the Asset Turnover ratio were still new propritrrghsplcemoy
rid on lope siplx'by nclding in xces ~ 40.ing five elements is necessary to pro-rrd tin opcinil 'v 1,' vincudinL: n ecessof 40.vide the benefits of competition, while

no I I(- rti fo Id ted nume of 10 Dcftnsc Finanicial and lii'Cstittliit protecting the rights of contractors and
derlted o alow or he nmbe ot c~U'l.S. Department of Defense, greatly simplifying present regulations

ratio.. in the mnodel. Ju~ne 1085i. and contract clauses. The elements
1 C, \ t% ound several candidates tor follow.
best miodel. Mlodels including onl% 20. See for example Kennedy, I ., III-

tourf or tiye ratios actually had higher cct'tzn Contracts and Cost G roztl. - Establish a single regulation for use
F vaIlues and adjusted [ vaIlues Report No. BRMIL-80-5103, (Air Force by the Department of Defense and the

* ~ alota, high as the six ratio model Business Research Center, Wright- civilian agencies.
dIsCUSse'd in 'he paper. In addition all Patterson AFB3, October 31, 1083) and -Separate the proprietary rights
ru Tiok ocft ents in the tour andi tive Kennedy, I. The Appropriate Use ot policies covering technical data f rom
raIt Kmoel were signiticant at . 10 or Incentive Contracts, ' 108S5 Pt o- computer programs.

be t.'. owve. hesx ato oel cecedittgc Federal Acquisition Sym- -Permit contractors to retain com- W
h1,1 the' highest adjusted [U and in posiuIm. Defense System Management mercial rights in innovative work done

cldt's all ol the ratios that were im- College, Ft. Belvoir. Va., pp. 217-221. on government contracts. At the same
_______________________________________________________ time, this policy must (1) permit the

government to use all technical data
developed on government contracts
tor internal purposes, and (2i require
the contractor to license companies to
use the data in government competi-
tions.

V -Pay contractors a royalty when they
1'be S.Army Mteriel ommand 21.000 military and loO,000 civilians license competitors as cmesto

AM(C A 'lex~tndria V'a. celebrated it, whose mission was to improve the for the successflI completion ot a
Sth ianniversarv Au gus t 1, IL 7. degree of excellence in research. main- ueveiopmental effort.

Fstilisbed NIf8 la P Ic2 and activated tamn Cl dity of thought and creativ'ity. -Avoid violating the proprietary
be tol lo 'ing .'\ugus;t 1iasweig adapytsehrendd. rights ot contractors by controlling the
ceorizanizat ion oit the Arniv A% IC Todavs AMIC is, one ot the largest techniques used to obtain competi-

bet( ,tmI thi' t i rst ptact tinme major tield indl mnost complex commands in the tion . U
,mftn 'tt eDepa rt men oft hc .'rmv , spending almost halt ot the

reson..iblt' tor duevelopingII and total U. S. Army budget and em
-cppl';Ing m~atere and logistics for fte ploving more than a 000 military and

ArMV I 13 000 c ivilians world-wide. Its miis-

% .ion is to support thet soldier in the tielI T-he Troop Support Commnand s
I Ft: i.,nimbinei lt'gistin t umn 1,% managing '.%capon s\'sters and tI WIvoi r 1\D&[ C Center has aaded .

I' t k rni e u kInt 1 l , ev I % t 'tjuipiiitnt trorn tht' initial (ontept C, I~ i;0 prodiit tion (ontlrac t tor th fit
.;t0-IAI t : t 'pn d~l '. Jc ,tl' nt'nt indl ttlding, through its .\rlM I. ito. (le'liit' lint. M arking 1

errree~it Itl let'lnrnr litt tw(it' to tinal tlsjta S\.ter lAN \ h F' 1,1 will 'l
-c r' ad .. gpvtunt hn. Ib.- l1 tlrirg he vt'ar tilt I3Slth .'rlnrv chi( It, kTlri\'r, tollo%% '-,lIt' pih

Qlirerr~i.tiOrtinint t liintl AM\( s0%1 %\vaI tour tire wun klt',lt'I thr'Ii~ 001jl il1'tit'' MLoItt'd

I i.. ~.rkcon C 'nt'ril > ,gna tr tt clt'lrating this sil\,'r anniversar% (-n tht( r.t! ot tilt' 1td ninetield
1, '1 Indl~ Ir r.; tii 1 5

t r\i it ' Indl tilt liitt'ntt-nnial oit the I'S ( on- it-' iing\t hi'11 Itc I AMI tlisl 'te

t'' IIthat
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Luring the past 3 years the these efforts, General

fort to streamline its materiel who was Commander
acquisition system and pro- of the U.S. Army ,-,
cedures for developing and Materiel Command, '"

documenting materiel requirements. In established "a goal for all
. this paper, I examine changes in the developmental programs not -"".

" materiel requirements documentation to exceed four vears-- that is ' '.

S sstem, and conclude these changes four years from a Milestone I
have a positive impact. Since problem program go-ahead decision (with I A

areas remain, recommendations are funds in place) to start of production."'
made for further improvements. He said the "four year developmental

goal is the heart of a larger overall effort
One of the Department of Defense to reduce the entire systems acquisition ' ,Acquiition Program Initiatives process from the traditional 11-15' "IUC Cci Initiatives) directed defense years to 7-1) years.", i

agencies to ''reduice the number of yer7o70yas'
DOD directives and eliminate our non- Therefore, considerable attention -
cost effective contract requirements.' has been given to requirements
Thi, initiative was the Genesis ot the documents supporting the materiel ac-
Acquisition Streamlining Program: the quisition process. These documents are
Army has responded and totally revis- the foundation for any materiel
'd material atqui,:tion policits. These development: without an appropriate

7al ,r , hange,, vvrt, published in Army requirements document a developmen-
Nt' :ulation 70-1 Sy'stem ,\c quiition tal effort cannot begin. Quality and
I,, v and l'ro(,edtres, dated Nov. 12. timeliness of requirements documents (J )4 -

., °r FPhis regul at1on makes tailoring art vital to any ettort to shorten the JI "
! tt !t, traditional a j sition litt-cvclt' at quisition process. In the past. the71,,,Jt,1 a-tarndird pro edur, and in- (umbersomne ,y,.tcn tor developing -. ,

t:,dL;(r, the, Arnv '_trtcamlinc~d A(- and .,taffing ret'Juirement,, dIO(Lun nts,/'-
ASAP, ' , tht primary often re,,uh d in dncumentt which did

'. :,,m ,,! ,tr(.anilnin tot h(, ,-r4 not 1(1adt UUtIV de,,(ribc, the reqL1Cst'd -
"'*(' ,''ttrt, It) (o int ln l v ith dtcvel],opnictnt o~r in( 11.dcd re,,JUirternent"- 2, "'m'nts ,I,,:

0 *, i " .. * -
1r%,

%. . %. %,,%
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which were in a nice-to-have category Third, the lagging process of docu-
or demanded high-risk technology, ment approval may make the require-
Without a reduction in the processing ment more difficult to defend in secur-
and approval time for requirements ing funds from the Office of the
documents, it is unlikely that the ac- Secretary of Defense and the Congress.
quisition cycle's length can be reduced
bv 4 years. Fourth, the needed system is un-• necessarily delayed.

In addition, there are imperatives necessri,, dlayed
which make increasing efficiency of the Finally, there is a great waste of
requirements process very important. manpower resources in the staffing and

First. as the required time increases restaffing process which could be more ,
tor the document to be written and ap- gainfully employed. 5 These facts and

prvd.tchoog aycane the need to meet time goals of I
"increasing the chance streamlined acquisition dictated an -

technological obsolescence ot the overhaul of the Army materiel require-

development. and decreasing the pro- ments process.

bability ot deteating the threat, My purpose here is to look at the , -

Scond the process length Army materiel requirements process as
it existed until early 198t). to examinediscourages, indst rv and decreases its chnigte oest

commitment to direct independent reasons for changing the process, to
re..arch and development /IR&D look at changes adopted and, finally,

tun,, to the project. to assess progress in implementing
changes to the system, The changes

-.- _ - adopted are more than cosmetic: they

j * I :,'uiit A,,lmcl Hakc are substantive and, when tullv irn-
, , t: ); , 1 C i P [ CCiot,), plemented, should have a major irn-

I ..: A, N-: o: F-1-11uatiot pa( t on the research and development
' PCtO t, , c [,i.c Ltt- and procurement portions of the Ar-

' VI 'h' t ' my udget, and oin the quIL v ,, o. ,
,i',l~ .', ,:'t ,', C O, :IU, ?Cf,' , thl" equ~pip nt provided to t'.S. ,oldicr, 1 Q "

, : .' ',,: , ,h ' -tor the nc,,t 20 v.'ar'.. Ca=t ., _ -: -7 '

% % %' ,

% % "% %
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It acise ot thu broad 'Cope of the ru- Armor tSc [1ool develop OplrIt IOnaI A,. nent 'nti !"ar! ;t It1
qUirumntnt prt(cus,. t his paper (on - c ncupts cluscribi ng holls each -.erv~ Re nent is thu least tavored I lUtlOn i n
kurns prima ril v thu m na tu riul ru- branich wvill perform its mission wvit hin %IAA Juctiicnunc E' ven it a mnatcrici
(luireutlt dOccimlunts and statting that cont upt. ThesueIfinctional c-on- soluiion is hoseun, a1 prouctiprv
and approval proCudurus tor these uepts form thu basis tor eac h branc h mnt to an u~ist ngL v\-tuci oicuI
ctOt umunts in these aruas duLalit V and mission arua analysis \IAA) which Is t otn 'iI an oitt - ,,he c 1 n on -

inmeliness tit thu cdocucinents art most an analytical utftort dusc ribing t hu ducvuopmun tal I turin t\lI)I MuLst be
a t tec td .To present a manageable c-apability ot that branch to uxec ute its, c onsicdurucd before cducicding oin a fluw-
to(Ip ic herein, training duev icc re- approved concept as a membur of thu duvulopment program.
qciiremuents documents will not hu con- combinucd arms team within thu cimn- Using the maturiel reuciremunts pro-
sideruci. uecauISe changes in thu re- brella concept. From this analy'tical et- cl,,, which existucd until la~te %larch -

cluiremunts process are far-ruaching, it tort. clutic jncius are icluntitiudi and are 108o thu clucision to i nit iate a nuw
- is important that new prcedcures be svs tucm s t a r tuc a m incd- bo g g n g

a~ssessc uarly in the implemuntation so locumuentation process. First, tor all
that necessary changes can bu macdu svstems, an operational and organiza
'butoru pro- lem areas dlevelop, to nal 0&0 plan was requiredl and

System Before Revision was thu program initiation cdocume nt
cisud to state thu purpose of the s\ sterm

Thu Army materiel acusto r-whure, how and by what organization
Icuss is strcictcired and designed to coor- it Would he used; and how it wsoulcd tit
clinate etfort,; of agencies to fielda into the overall force. It authorized
operational capability in the shortest fStN uncl expenditures for the concept
time. Responsibilities are generally q Ooevaluation phase of the lite-cycle
split between the combat developeriang enmoltCS i
and the materiel developer. The com- phases of which are shown on the
bat developer. usually the U'S. Arvtraditional process chart at Figure 1.
Training and Doctrine Command r// ;' The 0&0 Plan was to contain ten or
TRADlOC, is responsible tor tor- fewer pages, was approved by the

mil-ation ot doctrine, concep ts Commander, TRADOC, and was pro-
organi/ations, materiel requirements vided to Headquarters. Department of

ancl obctives, " It represents the user the Army (HQDAt for information,

po( ms unTvintemtiuacitin It the system was determined to be :

1\ proc us-v he Matu evielopemmsad, DO1 major (costs greater than 200
lv te 1S. rmyMateielComand. 1million for research, development, test

is respo nsible t or resea rth duvelop- and evaluation or greater than S1

uPnt. and .proutf ontqasyemn billion in procurement)t, a iustitication
resp'n-. toipprveclruccii umuns.for major system new start ( l\ISNS)

'A uc I)eby thesu ct it ions that the was required. The IMSNS is a three-
mall r plavucr in the development of re- analyzed to determine it they c an be page document which Mcist be submit -
L Uiremcn ts TI<AIX bcit. in real i orI elb i

v ~ ~ ~ ~ ~ ~ ~ oro esabis ben dtaecvl eint ~ . - xeloping new doctrine. ted to the Department ot Defense to
ait% ettort omet ktRA )0( reurmen \ training, organizations, materiel or obtain approval to start a major

from (onr'pt bytato theuh p
- tt O )~ ptin t a io t roighap- avor. cloctrine. then training then ot IDefense, it is, promcilgatecl to the Ar-

proal t he as c ane t te lstorganizations and., finally materiel my in the programn dec ision mcImoran -

PU Uireents~l nentt ra sytem development . This dec ision hierarchy lum ID\I . Issciecd by the Ot ti(c ot t he

The basis u eeomn I nsuires the most conomical solution. Sec retarv ot Defetnse in response- to
inaitricI req di iremnents is the c onc pt Atker each proponent establishes, thait tear s Army program objtc y

,ie eurements system ( R dpioi /sce i ecu eyaetr m Mrnoa ndl ii -lb I 'I 1 is t hc-
* whic h istepoks ythchcotrn a rct to TI<AIXC to be merged in- aut~horit v tfor program i nit iation and

raiinig organization and materiel ito in ArnIIV-tVIdc prioritized list ot cxpcnclitiie ot tfinds lor the 1 ik

,10tit int mu-. ire iclent itiec and correc tedo ll nd ustebtltlcclvop exploraition pha,,e ot t he
* through the analysis developmnrt and mitpaT11P he lit)l'. capstone systemn manigemen t mnokcl

ap1  tion ot operational t onc'pts ini nt an ( hM IAVrcs,.' IheIet Io -\re

I he 6 ( R -urep,'nsibilit of' the (om ds h1 bas to tot its prot s l'elmm In al uiIettr nis ocm;.en t i t it

-~ hit b''.ilour stats by dkul'pi t inl lml t't o l\ II( usot. s( ptti htort1 tInd w tionittsitioin
c rep 1'% boo. hep ArntIN I Iu an Iuu A n missions r j'ie I I T( r 'T I n apIoe h

itit) ini the tmmcrt 1,% Inal' zIn i i'il n)n thrist, pt ~iiit itip i it ' IRlAIl , i
i-tn71 jrd rcl;irc'm'ents in onctit lt i it it Tn t l prniiv m ienlta A t.( '' rer t -

pit'lc tedl oncat It tot rilrn 11Wdlondil( M

;t,:'.'s,, l'tsj it i~ (lat nli- t~ lm l ) ~~u!C
kir% t !1!
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do ,:I I . aidI to be a iprv,-d k U11 b\ I n'or!10 AI:;llti % sigrl!j I lic aut hOr ':'c aproVed is a tribute' to the tenaci
r 11 % c t% IIv (it i t ist a f tor %. as usLually an A-rm I fi%(t a tIn or tv tit a t ion ott iteCrs YOe it It a s Si

Oipt'rat Ions andl P lans Thet'r %% as no (I\ ilian tit equivalent grade. Itwa sent ble' for a development wiith a vurv-
h imt on agsbut it %%as to be kept ot the Ioint Working ( "roup l M ) on high-level interest to skip most stat I-

q a m"IIn 1 IumI a w',orldwide basis t or rev iew% bet ( re i ng steps, antl be approved rapidlyv
PIC reqi: 1re'd ope'rat ional apabil it% th K ftirst lX \'C mct ng of wh i(lh I )o U merits pro d uced in t h is man ner

,Il ulivit su pportedttthe t UlI-sC alt nmembe'rshi p varied but LIusual I j nt d - hOWt'ver. ot ten required revision atfter
t-A 'tpnt'nlt phaIse ot t he .C SNI ed T R A ID)0 H ea d. LI U a rt t' r s approval, -sometimres, at a high Liost.

asob or aeFnleghm RA AI)OC schools. TRADOC' In- Although time goals were provided (c 4,.

prTivt'd 11v HeatitiUartt'rs D epart ment tegrat ing Cente'rs I Combinedi Arms, month,, tor an LOA), it was apparent
oit *he Army . The doc ument six ma - Logistics, and Soldier Support A%\IC they. Could not be met and wvere not
w r aiilie'st' evcLpt tor the coordina- tiit AMC proponent Major Su~bOr- tracked. Goals becamne meaningless.%

ton inne\ %\trt remOVed betore tor- ' nat t c t Cn onm a n He L Li a rt e rs ae o n a samnpi I n g Lit 20 re-
%\ X adin to 0I leadqu,11arter, IDepart mient Depart ment ot the Army% test agen- Li iremn t s documents in I1084,

li! Ariiytor approval. cit's: antI interestedi major arm\, com - TRADOC estimated tformulation and

Fi~ tier t'Luiriiint as do nands lNIACON~s . Atter incorpora - t ooruiinat ion ot a requirem-ents, docu-
Fl Ct' CIiruirt adl tion tit st atting comnments, joint work- ment took 20-50 months . %~A

Otitor lt% -valut' items lwhtst' RI')FEF iggopIdatinotcr ert
(0nggrupan acd ion ottL- iSer rewrote \t ter completion, documents Liften -

'sSL~l no eceei S mll on erthe tiOCumen10t based on agremnrts wecre not high Liual itv. Miuch can be at -
CI!l!' tO Ur prUM rmtn t Lutsit and sta1t ttL the revisedi letter tit agree-triuetohepteslng. n-
i i ;1ion pc r ea r a nd t otalI List s. R I) nltnt with the loint Working Groiup. prientCed ttel a s aunthr, ndx

plil lt Lir1nn did not eCeeUi S30 oortinmt' he d p esonnel is uhrsadO
* '2' it'" tor thc ;'-,car progra m. Tis Based on comnments a Wodne thpesnl t urnoiver in TAO

e nLtO olt'nt servedi the demti)nst ra- draft letter ot agreement wlas wvritten. Lcombat IU evelopme(nt positions.
:n and validat ion andl t tll-sL ale Otften. a secoindi M, meeting was re-

it p~n utphaes t te 15MM ciuirt'c to ctoncur oin major revisioins. Efforts to Improve the System

uitems) The TRAD(C the coordiinatedi draft LOA was tor- It is apparent that the Army materiel
:'-'I inTI I cr a ndL t he k.\AIC Com wa r~l~ sd c irnlt a nCOLtIs1 I h roiugh requirements documentation system is
'- "t I 'u~~i oitlv approve this TRAD\IOC' integrating centers tt o tmlctdadtiecnuig

tis. -!i hse 4oal w~as tour page,, fRDC IC~. nthrsr act evident to petople wvorking with the
'11,11,IrJOC~iint c~~te j~ suordnae cmmad t AM __system. No serious change came until

TrII 4 tievices anti joint re' rsbitiae omnit C-- ettort,, were initiated to shorten the
an11- sp('( 11 L10L uments c\- all with c imrments, ttr TRADOC mat erie acquisition proicess in

dt hoetlIr L ategories, like the' ex- IieatIItItirttrs. There, the ac tion otticer respoinse toi the Carlucci Initiatives.
J t h Nlotori'ed i nt ant rv rtim the Ottfice tt the Deputy' Chiet ot Atfter assuming coLimm and oft

id peta IOpeati in Sttttti CobatDevlopent. RADOC . General William R . :
Ire- IRA)OC statet thetitiumet iner-Richardson made revisioin of the re-

Thu lin t vts tt rquienlnts all ani baed in ~tenal ntiintr- Iuirements process priority. He sensed

'',;T'n fiitt ildi cont using ,Int separate alsttgpraedatiatrttI A 'rnm trust ratioin with the svstemn anti

leIJs approval Wtoitk's prseted l'' thernan wih's aw Solution asaway tit short en-

i~ '~.d.is Iuhoi ',n rehe te t oi the IRADtOC re - ing the acquisition cycle. 10 He began
a~jo ~tin ~ Th'oltsvsem. revesvcuimlitee.Ne n eftfort toi si udv the sxistemii mthe

lNISN-~ a WA.an~i revisetd the Liticument anti sent it to the .lK( ) em wi hse~iitt' uppur- IN~\I tUdl 1w' the Army ') ent e Btiartd indX 10 ithilseaaespo-FAO onlilmantir t hr approval I)LebrI% icretI's'
!!1 odtl, n~ ind iannuxes. 'tiiort foirwardling ito ANIC Heaul- DCnb' 03 onufcivseio~r

o'ttit als at .- NIC ( the'n IARCOMI
iiwitinig it the reqLuirtemelnts tla tt's r staffing andi itithunt1ita - began ottIrs tuo shoirte'n the at (~I sitioin

di I:til, 'A a- i:t Ia miu'ir pruiblt'm lion After authcrntiL atiton by thlt AMNIC l nt c ,nidtewia( c
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Encouragement was provided by materiel acquisition regulations were - Approval authority is centralized at
lames R. Ambrose. Undersecretary of discussed and the need for changes a level too high in the Army. Authori-
the Army who felt TRADOC should determined. It was decided that Army tv needs to be decentralized. -.

, lead in developing the revisions, and Regulations 70-1 and 71-0 would be -There is too much betting on Un-
by General Mlaxwell R. Thurman, concentrated on, with all supporting proven technology.
Army Vice Chief of Staff, who fully regulations to be integrated with the proven

understood the need for reducing the two and published as soon as possible. -There is no quick, simple process to

,statting time for requirements The 2-week meeting established a con- document low-cost, low-risk .

ldotuments. : sensus on problems with the Army re- developments.

quirements system and established the -The entire process of doC umentation
In September 1084. the Army basis for further rewrite of Army is too complicated and time-

". Science BLeard Report o tle' Palil ol Regulation 71-9. Specific problem consuming.
7.' Pioctrst/g Rcqiiire t 'ints Doconietits areas with the requirements process Many weaknesses noted by the

Sti ,x7 was published. This report. noted by the study group were as Trainor Study were noted as major
hereatter reterred to as the Trainor follows: pb
Study. written by Dr. Richard problem areas by the Arm .stud

Trainor, found 10 specific weaknesses -Initial requirements in the group. With the foregoing guidance

in Army procedures for processing re- documents are too rigid and therefore and full support of senior Army leader-
ship, as evidenced by the following r'-'

1 Uirements document,,. Dr. Trainor cannot be met. Thev need to be writ- shas evdene b The ingqureensstatement by General Thurman in the
re(ommended resolutions. The ten as broad bands of performance.
Trainor Stu was the first published fall of 1085, TRADOC began its final

op es a-Requirements documents guidance is rewrite ot Army Regulation 71 -0 .
com1prehensive analysis of the pro- '

tems with the requirements process oo general and permits too much Ir t kw i n-Hum withgh tanereqtheresoentis eress discretionary variation. On the other In order to work well with in-

S Although many of the resolutions were dustry we must know enough to
not adopted the study was received hand, the documents are generally too give them good direction, and we
positively by the senior Army leader- specific and are hardware-oriented mtbe confident in demanding
ship and served a, a major input to the rather than pertharmance-oriented, tht our standards be met. We
,ubsequent etforts to revise the pro- -Policies on writing and staffing must drive the requirements pro-

,ess. In October 1084. General documents are too vague. cess in revolutionary ways. Our
Richardson directed his staff to pro- -Requirements are allowed to creep requirements statements must be
poe (ihanges to Army Regulation 71-o, during develpment, making it difficult simple and complete and include

.,I~7 Ot, Lti ZY's tmi R'- for contractors and expensive for the the soldier. This is not impossi-
, : o:~t, . :Concurrently, General government. ble.:7
Thompson directed his staft to ac- Fnal joint work-
omplih a major rewrite of Army -There are too many outdated re- In Februarv 10 8o, a

Nt' I ulat ion 70-1 S~totu .4-eqtiitioil quiirernnts still active in the system ing group preceded a general officer
I>,,>:, i, i:t70 'iicmh<i which have not been fthnded, consensus meeting on %larch 7, 108o,which hvntwherein the revised Armyv Regulation

-There is no capability to track 71-o was approved with minor
The TRADOC Headquarters and documents during the staffingandtap- changes. The regulation wastorward-

AIC Headquarters aw the need to Ue u t fds g i o

ensure regulations were coordinated, proval process. ed to key agencies March 27. 108o. tor

and they communicated this concern -There are too many proponents implementation in dratt form pending

t, Headquarters, Department ot the without an ettective honest broker, final publication. The regulation has

Army. which was the approval -Performance characteristics are completed final statfing and is in the
authority. In February 1085 ao ol tinal edit process prior to publication.

d~toriv. n Fbr~ry 085 Naior often overstated resulting in gold
(,eneral John IW'. Woodmansee, Jr., plated' systems. R l t ers
\r AssistantResults of the Reform Process

tfr Operations and Plans, Force NIACONs do not respond during Concurrent with issuing the draft torSoodination of rtL]Uui nent, ptnl na o'TR[OCIad
-l)velopment, directed his t to

to satt f cooinaio ot reuirmens plmetation11,TRADOC Head-develop a concept to examine the en- documents. quarters issued a letter ot insticuton .

tire materiel acquisition process to en- 1 Cost and schedule drivers are not , 1 Combat Ie'velopments Tailor-
"Ure all ettorts were coordinated and addressed d iri g do( iiment ing Process - Nlanagement ot Re- -

h it newv revisions met Arm' needs, development. qiiii ement. sIPocuments and .hortl% ..
\ftrt chsc usions in the spring ol 1085 The're, is need tor more senior ott iat r ftcitter a standing operating pro

n he pr'peir terum it wais deccided in ivol.up lt in the til%' oi7s t l:7 !v ~ NIanigM9U11'!t of Re- .

ilune that a 2-3 week tudy he quirements detinitin . l tI'.,tment, thin IIQ "
Tdul ted bl i pantl ot coloncl-Ic lt I N.I Mlc (. lt t\o dol luet-are Cr,.er',t',ti'~ .e' t I IQi'\ T1< .\IX() 1,,77 mii h H stpp,,rt 'n: ,h7  t~n 'n I, Ut , I: ,ItlI iiihin, t I pr,7c eturt's tu' he" "'':

i ntt II IQATA- fl 111h ouln
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AtlL plr a :lI Iun IO [if In I' I I Il. 1 :1 k I ( lti n chllirlittus tilhe let ter c
:lut'n t o it nUlenft - t h Ie t 11a I i t t 't I ailn I i ned , qu iit ton init iat; ve-' n i ;IIC IIItn a)t ndTIk let te C t0 ag 4reenIII n t

AN 7. and1), t iut 101 and MiOI on AN 70~-1 and the ta~t that ta;ioring of Ia C1%I ng t he opr at inalI a nd orga n ia
1!1-oIC,11,I Iretn rts I i~ . L;nMCIntI thC It L'-k V(I IV - t nac4 munt t I InIa~ pla an11d t 1 re q UIred o pu

''ti llnnu a, the hasisl tor rupor- mlodel ,IC -S\IM Is - thlte (I norm t onal apabilit v as thlu onl v r

CuLIt- of the it-torn' Itcc, I t ineut thaWn the CL Cs Cpt foIIn .A (ha rt quirements documnents needed to.,

shOwing the stRIC,1ilnu1d pt cu'ss Coin- tiorial -vtm aqiit ]in Yi
K,%Lhangc i n theL nu v \ 7 pared t o thli t radit tonal proc.ess I s a t ChanJ11ge I ipli e, t he p )ro(css
ata o kn "t thu e a 11 t CIIeld -ikgre 2 . In order to meet timne line, ot

pla RI~Va-'Itinm ~The new, operational and organi/a
ettor:-~~~~tina ola the rhe R'alintm flt at''I te lieurtnent tottl'tOfte tflholog.t vide-. a itoal that the reqluired opera- tnlpa steol

i-I . ~~ \ .0 onIsi 'reCd a tional c apahilitv he approved wvithin 2 teavne eu pe
:< V\\ ~, ~'n:+~ ~ ~ ~~ ~~ category ot tuinding tor all svstems, c\-

ioe' u h-i tot rot'a o o tional and organizational plan. The cp )DmjrssesadHI
7 L tII 1(V',)~~f nia - designati d acquisition progran,

N~ KI )A pIoy! Il i n theA INISN', is required in addition to the
- X tit t A A .\:ill\ long -ran tor oprtonal andi organizational platn .

'KI 1\ I)A P \I Th e I R RI} or program initiation (it Depa rt ment -
:;~ A:~'. u it '~or~t~zed RI ~-'- of Defense major svtns hscag

X, 111 P~icu !()r rmea nst that the o pcr a tIo n a Ia nil
S o'- otOt thc pro- organizational plan must serve the
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urItt0 ot ht' A-\rrn dit'sinattCi aotyui J tint %I-ttkink uro necit.: anti J!- \lJ It 'ul It i. A,;n tl. rn!I&..d
tI prtrurn lt FtI'II tnsl art' madt' 1e111p t I art'C !dt' to at oI r rd i Ii Iu III Ii P' Iit pLII 'hIier)tn

tor ' hII taCt that inrormiatr in noi mlajl k-01rumuIts and drsp L"u I hC Iat 1;I1(it t in,~ a: 't 'u Kt l o nt( r1,1%I,
I% I II no: bC available tbr a full rCuqurtd 11 ru'Viltd baseCd onl thu wm!i %%,, rklcrr.)x 'rrur

.INI atonral I. ala i tto. at t hat poinlt i t urotLIUp and t ,Ir 'ard t'd I t tor :h t boi h", I.;r s lit
ru1 1 unued1"" t ha t t he rt'tirud opur a- I Inimrandan[t to AM(t f i('adquar~itc n I t'rr I'nr ntI n Ih e

t:Onal Ltanabilitv mus .1t 11C updatted a nd andt to T I'A I ) C fI l'tCjurtr dnt'u rtdurtnut q~ um'n pro r-IC
apIv. byI% d,1 Hca d tjuIar t er, D e paIrt t h roIrg h intj:egraIt in g ucn tuvrI tk0 a~ aR tt1

Mit'r't ot theC .'\Fiml' betfore- ent ry in to p ro va I ThuL dot.u rimennt is, rt'v I 'wcd by ti- t I a nI Mhul r' I td
S i--., a It dCveop n t Mi'fe h I.\ )C I R . Thlk' RId, mus:t in CC1 1 'lL T1 cnt an 1I .A kC) -' ~ i K\ a1 t0 divrt -

It-;Ilion purrirt, tailoring, it[ rVtititruTi ILItIt' rt'prt'st'tatiin fro~m the prop- Inda 1n-hor to tither acit to, diiu

,111,1a1\'s!1 to inter nt\' t InIL' line' %% hich nt'nt school00 A\ 1CjIHedqii.arttr and
aru( i~kals not ret qr'irent, t'stablished thui A \ IC pr oponent nia 111r ILub0or Effectiveness of System Reforms
1: t hc [O 1c 2n euks tor an opera- dinate toniniand . Atfter the RI'W torn1-
toknal and ort can i/atonal plan. andi 3o mu Ln t a1re int 0rpo rated b) v thuc Bet ausu refornis are in a tdraft tagu

\t'k, t or a ret! u rted Operat IonalI TPADOC DCSCil atiton offl .cur. itf n mlmntto ea in lt
apabil r% . inor: orF by flit proponent school it Mlarch la8Co tinclings of thiI assess-

I heri' '.~i rgult o estblihesa major . The ClOC ument is. forwariuc to nit nt of Ivteii u rii r
Iux dote regun ulpat etali Netia thu proper level tor approval. prelimnrarv. I'n orter to accomplish C

nc%% ~o.11111M Opratinal eedsthe assessmient, I interviewe.d person-
S;tatemuitnt ONS , providing an oppor- The change in apprtoval authority i nel at Headquarters, Department of
tunitv tor cominanti and agent us out - one major inmprovement oft the new rt'- the Arniv Headqtuarter,,, Training anti
sItIC thu t, onribat anti niateriel tdevelop- cluirenients process. WAhereas l.OA.1 Dotfrine Commrandl Headquarter,,
mn:t ,ImnmunitieI to initiate the coni- formlerly hati tto be approved by Heati- Army, Materiel Coninandi: U.S. Arnim%* K

h~at det'l (puicni a tit Conibineti Arms Center: .S. Arniv -

pu"ratlna need [OF astatig qaurs.Darfnit Ivtermy foadvntranholLced.Ani
rNtm advancedoor .) Am Engineer

Sont orreo t a cluicicncv or m- tdevelopment cost,, exceeding S25 School' and U'S. Arniv Air Defenste
,IrI,%( a t-apalbi lttv whith impactS utpon million, now,, all operational anti Artillerv School. InitiallyV, a tt p

0 a 'n actopl hmnt ,. Al though organizational plans,, which replact' fte was niadt' to get hartd data on whether
* , nt rt: rnitnt*do c~itnt t ill lett' o ageemntfornist ~'f es.projects were nieeting tht' newlyv

tun hd toonu(an bu approvetd by the TRADOC t'stablishetl time gtoals. Because therte

* ( apton rurdireit'itstitum'nt C.oniiaciu. Dpar mnt f Dtent'were so nianv exteptional cases and Io
a ' t i gui/d ad tn ourgt'I by t major sv'sterns retquirte a jUStificaf ion few projects qactually started since in--

I~t "I tg" t o.Ius'otra oa fir majtor systerri new start to he ap- trotitc ion of thte ne'w svsen betcamt'
- an ' ua n,'"Ia tonlpat ah~ tl req i retl proveti by -tht' Secretary of Detenst'. effectivt'. this courseofatinws '

Theblllc arc fprpogampaosrigees abandoned as impractical. Findings,
- ' ~' I Pail t ~au rt'i r'tl than 5100 nullion in RDTF antd or therefore, are not only preliniinarv. K)it

* tiar':Its otmatrtu to ntorag 350 mil in inpro tiemen ma bt scbtect ive . Ntote that schools anti in -
I.:gttsit rstrii atrcrt approved by tht joint signaturt'u of the ft'grating centers other than those in-

p ot ot ' h 'I ( iii'hIsII.to a TRADOC Comniander, anti thu' ANIC ter\ ew ed mnay have had differt'nt e\ -

ch(itC ommiandier. 'lis approval level in- perit'ntt'. In spift' of these shorftCom-
I 'inlc !h 'ilt nwt atftinc lttefr ot in- ciit's niost s stt'ni anti will h(,rtt n ings, many, ifenis of infurct's arose

t;, e~ d ae.i io intn tht' approval process. The' 14X,, swr ii hthsoilti bt' 1.1seftfor niaking the
ittI tZa t '0 I .entt a dt inlinc t han tht' SI 00 nitllion anti S500 inilli % ne svttn work

hartttr/t bli tro'nt-t'nc limitI niiiit be approvt't by Hetad-
and' ont trit' t',r!mal staffing', tliartt'rI Departmitnt of the Arim, On ft'e posrti'T 'Idt'

;'(pat tit '%. tt pro' Anther niaior iinprovu nitrit in t he, Th inkcrt'ast' approval authority at
W i t . '.'Iftid nt t rotter it' tq it'i'f il itt pr' l(e\ t1 beloo% I iQI)A 5I '.t't' a, a iltaitti

rt ik t's' i establishient o t he nititiriti gain1 It iLts the usersI need by -:0t
SaIn'T'' nd In i'r dr. t'lopmt'nt pr o gramI re CIt'iV t ing clo, Icunt I appr 11ovt'i IlI IrtjI c K ~-

i]t~tinjg established K' the April it 06 nSOP Iv atid iit-tatl

I> ~ ~ I! II r, I' 1v i \ I M))( i ndlpiulatt toI i'A It X . lookI
- '' t I [%AD)( I, K nc it , It rt'thdir'sI that tat ht [)r, ,It Icrtc 0 to, I I 'hi' log,4an oi
I' ii.. A ''r "l poI n '.t oilrn Ire tht I t, ) ,\ tt~ itlt7 it )! ,i triKt
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nhanced timeliness and data TIMELINESS_______________________________
4.quality , enefit program

managers when contract per- m-
tormance reports are submit- C M- A N N E L I N G

tdvaelectronic transmis-A A

* sion. A system for electronic reporting, D A T Al
Associate Contractor Report Subm is-
,ion Interface Subsystem (ARIS), hasT
been implemented at the Ballistic T H R 0 U G H A N
Missile Office (B%10, Norton Air AT ~ A
Force Base, Calif. Using this system, A U T 0 MV A E D_
contractors can transfer contract per- -

* wrmance data directly to computerE L E C T R 0 N I C
data storage at the BMO, where it is
processled to provide briefing docu-

N ments for contract analysts. The
* system ulses Communication protocols

c hich de'tect and recover from noise ___________________________________
inte~rte-rence during transmission: thus,
standard voice-grade telephone lines

a 'n be cied~ Performance evaluation
I tr (Ont rac.t report s elect ronically vsub-

mitdcan he (ompleted about 3 weeksLiteatClu NcAae.UA
sooner than for those submitting hard- Lct ttant olone SNik AatUA

sreports by mailr %
1 he~~~hoa t ttmiI tog a cnto

.ii t revw' talt ldations, tt recent recognized the problem of timely data transmission system. Today, BMO
'str'et oman ereport data paying early in the dlevelopment of the Peace- receives the majoiyo't.cnrco

,ittnti'n to the contractor sestimate- keeper program. Contractors require cost -performance re port data via this
~'p~tinvalue,~ Rualizing the X amount of days after the closeout compu ter-to-com pu ter interface sys- .-

'14-,r11l briefing is within the hour on tit the accounting month to collect, tem. As a result, the program control
* c F enaprog ram ott~ ie stimate to analyze and report cost performance team can be ready to brief senior-level

iT h e prolec t and the ( ontrac values. Mlailing several copies of an management on cost -performance data
''7 rrLesponding %value the- analyst otten 300-page report Consumes time within 20 days after the closeout of the

n~esmany quest io'F' Why are- andt reates enemnies in the corporate accounting period. This is a far cry%
- ' j~ te c' ~In the, numbers? I-o mail room. Automated analysis of the from the aforementioned example.

report requires initial loading of the Requirements for
is ~s daa t he50 ays data and an error check routine beforeAuoae

rs J-o itt r Iac t in substantive data analysis. Reporting System
2 ia% wret give n t o In 10a83 the B\N10 Systems Intorma- Initiating an auitomated reporting

kt -pk,, and 7 days , tion I )iret torate set out tt' develop a system should impose minimal burden
't It rIIVetd in a Fridaiv means, to elect ronically transmit on contractors, using it. Since cost-

a d t ad he t n - L t - pe rt orm ncne report dat a via or- performance reporting normally, will p:
A r' \edes &inda rv tele phone lines trom the (on- be an established activity oft the con-

T! ' 1 1) 71 or~is "I e .i tratwtI tor taillity to the 13,\10 cost trattor using the srstemn should not re-
ittsp'ft .a''-anlyisonmputer 0bvioujsly the at- (Juir ex\tensikve moditications oft cx-

tiaj het'Ft', .'fl temrpt w _i. to tut ctnt the. miLdleman17 sting act(oUnting: and management
:2i ti 1il at insv aInd imrovle act uIric J prtedures, or reqLuire, ex\pensive sott -

f 1 Ae f5' I 2 If.nr show da ta t1(iw tro( cornttc w(%art, or hardA vare, Transmissi',ns '

,~ i, -i1~ K. F~i irtor t,' 0 .e MRN1) via (onventional and should leiossbl I rom personal-typle
' * K.* t, '.1.1i. 7.~ Ilt itl~dl paths Devel opme n! ot omp'uters eC(ii1pu~d With modems) usl-

I 1 t r f J: i ,s a:7 l). t~u ., 1! ingr vt'itegradle itelephione, lines The -

'4 o

11', J-,ll, z n .

1 17),! M X
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d-Cumulate on the line between trans- -

mission ot records are discarded until

a the start-ot-data sequence is detected.
DFnancal- -PADS Finally standard redundancy tech- IData Data4 )I - rs ca se
Base Base nique. are used to detect errors caued.

- I b v naise during reception ot the %

ELECTRONIC TRANSMISSION record. Vertical redundancy (parity,
and longitudinal redundancy checking

M/FRAME P 75.. i are used.or MINI • % ",

Mlain program modules and systemn
data flow are indicated in Figure 2. The
svstem s goal is data transfer for a con-
tract to the CPADS data base for use
by other systems preparing analysis

-DATA ENTRY and briefing documents. Auditing and
MICRO TERMINAL archiving processes accompany the

passage of a report through the system.

Manual Entry r Manual Entry The Receiver
Hard _,[Hard The reception program operates
Copy MAIL Copy continuously as a background process

b -'--<LJ---< [on the host computer. It periodically
CONTRACTOR BMO checks the communication line and

when a carrier signal is detected the %
program initiates data reception. The

interference effects 'noise') which can The ARIS System receiver communicates with the trans- "

corrupt data transmitted. The system, The electronic transmission system mission program running on the con-
9 tbcr.;ore. will require a transmission satisfying these requirements was tractor's computer by sending one of

. protocol detecting noise and allowing developed for report management for three 2-character control sequences.
to recovery frmithe Peacekeeper ICBM development These respectively instruct the trans-

* .- connection is broken before a trans- program. It now is being applied for mission program to send the next
:,- mission is complete, recovery pro-miso scmlt rcvr - Peacekeeper production, Small ICBM record, to resend the previous (i.e. an

cedures should allow resumption of development, and Advanced Strategic error was detected), or that the receiver
transmission without requiring retrans- Missile System development manage- is terminating the transmission (i.e., a .Missi on of data alreadv received

, misin t a d r d ment. This system is called ARIS non-recoverable condition exists, see
(Associate Contractor Report Submis- Table I . A log is maintained ot all

It Is important that system users Sion Interface Subsystem) and provides control sequences sent and error con-
urhave convenient access to qualified electronic submission capability for ditions detected: the data received are

support personnel who, in turn, have cost performance reports (CPR) and stored in a temporary file. Typical net
,tatus-monitoring capabilities allowing contract fund status reports (CFSR). reception rates are 5,000 to 5,500 char- _U
them to respond to queries and suggest The ARIS is resident on a Prime 750 acters per minute. This is about ten
corrective actions. It is particularly im-portanttha thessup u - computer system which supports the times the rate at which an expert word
.portant that theAsupport functions in- cost performance analysis and data processor can input data.

" ude test facilities so that new users o subsystem (CPADS(. When a transmission is terminated.
,,- . th ,vsten (or current users wishing to..-tet ste or urrntwsrs wii -t The transmission protocol used by the program verifies the contractor

les ,' an make test transmissions ARIS is relatively simple but effective password, contract number and report

ith('Ut intrtering with day-to-day for erri c detection and recovery at low type so that the data can be transter-
rn"r n " transmission rates. Three technique, red to the proper permanent tile tor

are used, subsequent processing. When this Is

' uritv ot data is a mal,r concern First a report is sent as a series ot done, the receiver spawns several

r the ontra( tor submitting reports shor records less than 250 characters parallel processes and returns to its
'nI the aigent y receiving them The ca( h, It an error is detected during the line-monitoring mode. These processe

-r" :de ,1,t a tlephome link to a computer reception ot I re(ord the reception handle the arhiving ot the dat a |i1
.'str- uppfrt irg sensitive data bases program instru(t- the' transmission re( eivcd prodiiu(,a hard pv or usc'

raist's impi r in questions (.ould ,I program to resend that re,,ord. Thus. by data entrv personnel and nt ate
-_mpettr cam a((ess to cost and it is not necessary to have noise-tree the data xerihcation process

tcndinI data? (. ould data for a (om- lint- ,onditions during the time it m [.it'riatn t Coloitl A bat : th.i
Pleef, program b ,btained bv a hostile would take to transmit the (omplete [)Xt;itv iomitrollc Balhiti, ,\l -i,

'art. ie syv.tem should allow only repo rt is one rec(ord ()#f:, c Nt ,'t ' , Fic H,, tal
,, r '.%,I%, :, , : a ,, p r~br,j!1 ,,, ( 71,I ( 7.1 t , 1,h ; , , rd is t' n , ".' .

%u l ,It:,,," ,t da-a ird] ihu! '. ca ' . I "lart '-.t;,,Ian( 11rc '.t.- cd , ..- ui .,' .,lhd, -. ,.' ,, '.%.-'

".-.",, ,--

•Ld( _*_%.,,"nj !bc I.(. .. .~i .~t~ .... in e d ,'ic"t, 1 I

n-'' I

L% .!



TRANSMISSION
IUnformattedi TRANSMISSION ' ,1

RECEPTION'- O
PROGRAM "-- L ProgranI t ic- Progra nI om fl LI -

,

cation

Data are sent by a program running
I ARCHIVED on the contractors computer to a pro-TRASMSSONMODIFIED REPORT

L TRANSMISSION - Unformated gram running on the BMO computer.

LOGATemI This means the contractor does not %
VERIFICATION EXCEPTIONPROGRAM REPORT r - log on to the BMO computer, norARCHIVE "-.. ! MODIFICATION" does the B%10 "log on" to the contrac- 07.-

ARCHIVED PROGRAM
REPORT VERIFIED - tors computer. Neither computer can -

AS RECEIVED REPORT issue commands to the other's oper- .
( 'Untormatted) ating system.

The two programs establish a com- ,
UPDATE " -  munications link solely for data trans-
PROGRAM mission purposes and the receiving At

program accepts data only. With this %

ARCHIVED FORMATTED scheme, data bases and operating sys-
VERIFIED DATA FILES 0- DATA BASE UPDATE tems on either end are insulated.

','DATA FOR f. ,
CPADS 2. One-way Data Transfer ,

Data received bv the ARIS system r' "AKRUDPROCESSES :0

BATCH PROCESSES Via Operator) are not echoed" back to the sender.
_____This means data flow only one way:

The Verifier record type: the program checks if they from the contractor to the BMO. The
are present. Cost performance data are receiving program sends only instruc-

The Successful termination typically related by line-item name to tio,.s to the transmitting program.
transmission means that the report has a master work-breakdown structure
been received error-free in the sense (WBS); line-item names are checked to can be made only with the approval of
that no loss or spurious introduction make sure they agree with the current the program control analyst. If prob-
ot data occurred. The verification pro- WBS for the contract Finally, checks lems are severe, the analyst will request
gram , task is to analyze the received are made for numerical consistency the contractor to resubmit the report.

' datafor content, and to produce a The output from this module is a hard- Alter modification, the report is sub- , -.
report showing inconsistencies in data copv exception report. mitted again to the verification proc-
that must be corrected before being ess. The report remains in this ..-.

ommitted to the data base. modify verify cycle until all exceptions

Records in the report contain a Ideally, this report will show noex- are resolved, and it is ready to be
Angle letter code identifying them by ceptions. Should problems exist, it will transferred to the data base.

tpe. The tirst verification checks each be necessary to modify the data. The The verification program requires
r ,d to ,ee it it contains the correct course of action followed will depend considerable computer resources.

p ::mber ot data tields for that type of on the severity of the problem. Data especially processing time. For this -
record and that these are of the cor- entry personnel are authorized to cor- reason, it runs as a background proo-
S '( t data t 'pe -- text or numeric. Cer- rect obvious errors in spelling or punc- es ,,o that operators may pro(ced to
amr ine items are required for each tuation, but scibstantive modifications other task, w.hile the \eritication

proceeds.

Data Base Updater

The ARIS transmision,, are re( eived

in rather tree tormat in order to spare
- Invalid Character - Line Disconnected the sender the overhe.,d ot Ired record IL
- Parity Error - Record Loss and field lcngth- Data bav,, how,

.'.'.." ~~ever irrp o'.e tr]t l rYlt q r c w"

Checksum Error - Ten Consecutive Requests quirements on data % ,hi(h is tran-

for Retransmission t erred tk them ithe pda ItV prog4ram -

Time Out tir,,t ta,,k is to rtorm at the dtai t %

Invalid character' One not in the allowed AHIS set. ( 1l\I ) pie'It(atinr i dah. t, ,

Time out 3 seconds of inactivity on the line. teen ,, it t ', <.i . ,: ,
Record loss Successively received records don't have successive numbers. .- .
Parity and Checksum errors indicate line-noise interference, - '' , , , , ": , .

.J.
:.. -.:.. :.--; : -..--.- -:-i " . - . . . -: --- ::
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MONTH 1 MONTH 2 MONTH 3

DAYS

IBRIEFING

ELECTRONICt "
TRANSMISSION RD B

V

TIME * 4- 22 Days - i'

BRIEFING

,.', I k'k

MANUAL -,.L
RRE E V D B

Close of End of Report
Accounting Period Preparation Period

B = Briefing Document RE = Received Data Entry

D = To Data Base E = Data Entered

R = Received V = Verified

* V', Utilities At each stage of a report's progress system imposes no restraints on the

% 4t Certain program modules ac- hrough the system, a time stamp is contractor's hardware software con-
complish tasks that are not apparent entered in a status file. This status file figuration: however, the present trend
to the contractor submitting the report. can be displayed at a terminal or is toward the use of personal-type

These utility programs carry out printed. It provides a snapshot of the computers to transmit data files which ,

auditing and archiving functions and current month's activity, have been down-loaded from the main

enable the data entry and support accounting system computers.
starts to perform their functions The Ballistic Missile Office believes

etticient ly, the improvement in timeliness has been

Data modification is done using a dramatic. For example. time-lines for

spe(ial-purpose editor specifically two contracts, one using electronic
designed to handle data in the ARIS transmission, and the other manual
tormat. This has proved more efficient mail submission (Figure 31 show earl',
than general-purpose text editors. availability ot useful management data

S Maintaining archives is an impor- aftorded by using ARIS. An additional

\..- rant function of the system. Immedi- benefit arises from elimination ot

ately tollowing reception, a copy of the manual data entry Decreased person-

as-r(ei ived report is transferred to a ,t1 reL1u ircment have resu ted in an-

tit, in an archive area of disk-storage. nual savings ot more than $200.000 -'. -

Reports tor a c-month period are re- In summiarv ARIS has proved to be
tamed in this archive. Reports for a ,,imple-to use set lr e t'letronic
,arler periods are stored on magnetic trinsmission s\vstem These eatures
tape Ihe t mal version of the report How Well [)oes System WA'ork7 ti~cltcr %%i its \'trit i ation pro-
it,loing modititation. it an', is I -r ni thc ontra , pint t % i, ,,,]:., i,, t u ',isht.d it a, an 11.-

.. m~arlv arhived Should question o the ,'4tni h., 1rn as.\ t oi- pt, ,ant ',i'UI tor hannelng manin
Iita int gritv arise these tw versi,n-, Tvl a tr up tlies to1 ne c , im 5r, i '. . 10 1 p1gram inlaa i tn'mc

ar i.ailablv tr comparison ir ;0 h, O d,j %" I in tht, ARI ,  , ,-rpe r a"

-., -..............................................................-....-........ ....... ,"...................



L hi' paper describes the Air R-SAT G
Force S,'stems Command
AFSC, formal long-range plan-

ning process Vanguard. The
AFSC is responsible for all, .6

research development, and acquisition
ot all new U.S. Air Force weapons

sytm.The AFSC considers long-A FC
range planning of critical A_.FS _C_.

importance-more than an academic F 0 R M A I _

exercie. The USAF ability to continue F" 0 R.M A-~:~ZT LIONG-RAN-GE >
to confront successfllyI potential # ,.=

adversaries possessing numerically
superior forces demands state-of-the- L A N N I N G
art quality weapons systems. Because , L A.- I N G

- the cost of research, development, and
• ,% acquisition ot new systems is con- r- L,.

tinuallv rising while the Air Force
budget is shrinking, decision-makers Joe E. Collins
are forced to be more selective about
approving requests for funds. The
AFSC realized that a new approach
was needed to gain support for Long-range planning does not deal withresearch and development efforts. A y .

formal system was adoptedthatpro- future decisions, but with the futurity of
vides an explicit plan-rooted in
historical tact and concisely presented- present decisions.

Vanguard was initiated in 1978 to Peter Drucker
provide a process for documenting the
u sing commands needs and for focus- lated future environment are imposed mission plans in which the divisions
ing research and acquisition activities to develop estimates of future funding have particular expertise. For pl ,,ns in-
in AFSC to satisfy those needs. It has levels. Vanguard helps guide technol- volving activities closely associated
evolved into AFSCs formal long-range ogv efforts in Air Force and industry with more than one product division,
planning process and a principal in- labortories and identifies alternatives a lead product division is assigned.
strument for dialogue with Air Force for future weapon systems that will The sub-mission plans are based on
wartighting organization,,. meet the future threat. requirements defined by the com-

Vanguard is a highly interactive Vanguard is one part of the complex manders and planners of Air Force
proces,. Development planners at effort to identify future Air Force needs operating commands-in conjunction
AFSC product civisions-located and thereby provide focus for research with guidance from the Secretary of
around the United States-work with and development efforts. It is not an Defense and Headquarters I.S. Air
Air Force maior commands to measure attempt by AFSC to dictate to the Air Force (Figure 2. -

programmed capability against the Force which systems to buy. Neither Since the weapon systems we
threat, and to identify futurecapabil- is it the 'final word to industry on ex- develop and acquire end up in theitv ,hortfalk in the Air Forces mission actlv which systems the Air Force will hands of operational commands, we
areas dFigure . Prodct division plan- buy and when. However, it is the most want to start with a firm appreciation
n-r,, identity developing technologies intensive and comprehensive look at of what users needs are. We do that
and uture weapon systems concepts to the future of which we in AFSC are primarily by meeting frequentlv with

met those needs. The HQ AFSC aware, the users. One of the most publicized -'

development planners integrate prod- failures in business, ha', been Ford s "-'-;
.it divi,,ion inputs into an overall plan Sub-Mission Plans dsel automobile produced in 157.
and n turn. review~ that master plan ai

'.:tH all participants. Mission area plans corresponding General consensus attributes the failure 4 ,
to the ten mission areas in which tibe to incorrectv forecasting the potential -

\'inguar i,, a threat-based, user ,Air Force tornulates its budget (on- market. A case' tudv ofthel foreasting
,,rwnt(d requirements pull, planning ,titute the core of the AFSC planning error revealed that the car industry , -

tm fFi, al orstraints based on structure (i.e.. strategi( otfense market tolecist did not 0,onsider what
-n. ,r i I.xpt-rience and the posttu- strategic defense tactical,. The tIoun - the .ustomer wanted rather oniv ."-.

dations for the plan, are a series of sUb- what the mlanutacturers in Detroit had i

'It'-:' pi { 1 m thi, artitli r mission plan,, which provide a greater onc luded the ust omer wanted.:
,,,: . ;i' taiitho, tmn l tot hdegree of detail. Development planner, V.i uitd, , col- to undct tand .% hit

t;: , I ' 14; 1 Iit 1i t \ s( pro diu t iI,, % ion, ire respo K I i F \l si p i s; V 1I"

0' 1 jt', t , [)'t. tl ti , L si tle ftor the preparat ion an d i,,t imtcn Ii,,,l ,. - ms, i ee ds . .'.1d

nmaintenan(ce of the spe fit sub di..( us themn %s th tet u, .i

i= = ' - - " - , .. . . . . . . . . . A . - . . . ,k • ,,&\k
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!r' t l lor L I ilk' IIAt'
an-.-.nthc: dtrern~e beteenourAERONAUTICAL

1p1raCt'c t 11 Iblitict'I nd ta.-. that SYSTEMS DIVISION
a-a e t~. opi -h~d(ASO)

I'tdu i'% 1110n planner>: hen pro BALLISTIC fELECTRONIC
p.-~a .e o atema y wapon1 MISSILE OFFICE SYSTEMS

-. em-oi~~o-to 01-t'et ealh dct!- (BMO) DIVISION

ct '-nlogic-. t rom hot h SPACE
\r lah.ratorjes and industrv DIVISION

4nIII .TroU:~hol_!t thi-. phase the IS D)
iret- :atJII Ltcn-trained.

t-ta ni~~nae ln AEROSPACE AMMN

~Lli, diiion Ialternative MEDICAL DIVISION DIVISION
Ife tOr'wardecl tLI IQ .AFStj (AM D) (AD)

* or~ o~pl~wmOt the %Vanguard mi11-
-.0 avea plan".

%laster Plans

-. ~nplans aire con-
* IacclK ~I'Q AF-,C planners into

t, 'c m;--on area plan,.. An Ottice Ot
nr mryr -ptnsibilitv at IiQ AFSC is
a .. gettor eac.h Ot thc m ission area

<a-. This grouping by mission area
n r th e separate SUb-mission SYTMDEPUTY FORI

* na. esinto cohesive packages that PORMDEVELOP-LBRAOTE
al m-.on nedsFigreS TORIES ELEMENTS

am:,in arc as-emrbild in a two-step r (SPOs)
toce-.-t I FirK planner>I propose a can-

22-year nvecs tmen t progtram
~:racllonstrained. The

annaed ttal estimTated cost oth Lh
a aewapoin system acquisition

n,)at- ;rniallv exceeds the pro-

ail)~ f aah-tinancialI resources. priority goals, overcome mission area -- They provide tor regular and tormal
deficiencies, and deliver the capability coordination of needs and Potential

he .ecnd te plns re needed to satisfy fture mission alternative solutions, between AFSCI; !, ad ncl delaing e J sit or re qutirements. a ndc the opera t ing coman rids.
Operating commiandisrqieeti- c se(,lco the invystTmaunt pro- Fhe [-[Q AFSC development plan- aeeacae ntecneto )tn.

ar17, *t h~ vdl (Iet mt-r needs within ners brief the final, constrained mission IXepa rt ment and A'Ir Stat t guidanc.
CL I I hrtclget (instraint-. In area plans, to the produIct divisions to Alternative svstens tostsy

it, I \a.ngua rcl tiscal con- ensure the plans are accurate. operators, needs are analVieCd and
lo . ac 20yersat hoe eaonable, and exctbe orinp arat ivels vi VAiated wit 1h the

t; ,,n!l;ncls that AFSC exC UiteCd ope raItorsI I, F h( %I den1)t I % teU Itn oIIgic' L
ihn ve-.tmn t tuncling Two TN pes of Planning -hIth I must be niat red to scippoit

-t,,,',, a 2 pn en arnual1 real 16, JIttr'to Pill1. %'a n9cta rd ltuture preterec sVstettis thee' arTU
\incn~~~ard, thndx is o ents, the requLirements pcllI It provIied toI AIVS(aoatre tol 11,c

'nil reall Ierowth p toetcd repod totenn mrn r- :n dtxeloping tec hnIlo)ei ]I :nvettr i
'at a 20earptrnl recpondst pann ' the wi l n t

opt I;at n d ml-. rt [1 ~,( -C in t rrqpla.er e ) 10( Ltln tiatcgt\1.

r- atn w tt Itfh t hc I <tr InIg t hc nex t tv It ace k h itt-. I h.; c n I .0
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more' fret'ntl% thamt ti hu v. . . **are 'o t %Iware 1( cqLI I I Itm m Ia nage r
I hi- art t I I'c ontai n, gUidance on t* V I I I *

........ t...t wrt d'vl M A N A G E M E N T
NManagement goals of the softwar

development process are to produc

0cost-effective, reliable. modifiable anLtCi ~ ~ti.)?U
maintainable softtware Consistent with
e............rror tolerances of the svstem. T he sfttware development standards..

ntrofthe sotvr -eeomn generally are designed around top-
process provides many opportunities dow.%n development this is, clearly not
tor a misdirected management em- the best choice in all applications and
phasis to exceed required goals in one environments. In general, the proc ur-
area at the expense of another. For ex- ing agency should strive not to
ample, excessive emphasis on software prescribe a 'specific methodology to the
error reduction could result in software contractor, but should evaluate the
that is wNell below- the error tolerances methodlogy' proposed by the contrac-

-~of the system but has an excessive tor to ensure it is an etfective, unitorm
development cost and schedule. In and disciplined approach to softwarc
other cases, the emphasis could be on development resulting in software that
minimization of development cost and is easily supported and maintained.
result in software that is difficult to Whichever software methodology is,
maintain during the life' ot the 5X'stt'tf. chosen there musI't be a consistent
This article addresses softtware systematic. and structured approach to . .

development methodologies, manage- deal with each sottware development
ment issues, risk management. and activity requirements, analysis, design.
sources ot assistance for achieving the code, 'integrate, and 'test . The
desired software acquisition goals. methodology must be documented and

ISoftware Developmentprwdrsmtbeflod
NietodolgiesAll well-structured development

* methodologies Will Include several
- ' - -here are, many sotttwart' dtevelop- phases; of development. The six phases

mt'nt methodologies and as softwarte
det 'lo 0pnnnt te( hnologv e'volve'........
m'ore methodo()logies, Ire likely t(' ap1
pea ir T1hc c n Irit tor k II o t t %

wr-developmnrt Imt' ethodIole (I I.: I..

mu cthoklIogit'' %,\,rk better with ter-
!ain tvpe" of appln( ati'n' othlers- work
ht tt t, r % i h (e rt a in la ng9UAge' I ht' 'n

4. ruj r -, pcrln ' ic ~ t 'm I m U ' -, .

i n nutt h n, c ' i V cu i om '. k, t t t,1
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