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PURPOSE

To examine , evaluate , analyze , and portray , with specific examples ,
the sources and nature of the Cost Analysis data base emphasizing
important interrelationships between processes (gathering , normalization ,
evaluation), professional skill requirements , the planning of future re-
port revisions , and the development of new data sources ; all of which
intend to improve the data base.

1
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Pr T .

IN TRODUCTION

Data is defined as “facts , information , or statistics , either historical
or derived by computation or experimentation , from which conclusions may
be drawn.” Without data , no conclusions could be drawn. Without data ,
Cost Analysis could not perform its mission . In short, data is absolutely
essential to analysis. Important as it is, however , little has been done,
to now, to analyze its sources or aature. This report attempts to correct
this deficiency. However , since no report can cover all possible data
sources , this report presents a representative sampling of the more impor-
tant sources used in the Cost Analysis Division . Such a sample is subject
to continuous revision and expansion , for which this report represents the
first phase. For this reason the organization of this report has been
designed to easily accept future changes.
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BACKGROUND

The basic objective of this technical report is to provide the capability
for a standardized , meaningful, comprehensive and valid posture in the S

conduct and presentation of cost analysis data. This data base will pro-
vide the necessary related data source on programs structure elements in a
concentrated , accurate , up—to—date and readily accessible form.

It should be noted that no amount of sophisticated statistical analysis
can compensate for gross inadequacy in the data base. Since the data
problem is a fundamental one, analysts devote most of their time collect-
ing data to make adjustments in the raw data to insure consistency and
comparability .

Without an effective capability of collecting and storing data it is vir—
tually impossible to develop an operational, or cost estimating relation-
ship. An estimating relationship requires a great detail of planning and
many manhours of effort in development. A basic foundation of storing and
collecting data is needed. In many instances gaps exist in data and some
of the information is completely in the wrong format. It also may be in-
compatible from one agency to another.

The level of accuracy is determined by the supervisor. This means that
the data should be checked before it is used in an estimate. Unfortunately
little, if any, information is supplied in relation to the level of
accuracy of data published or otherwise.

There are numerous sources of error that can arise in the collection of
data. It has been found that these errors originate from several main
sources : (a) sampling methods, (b) Measurement errors, (c) hidden in-
formation, (d) Poorly designed questionnaires/requirements , (e) data
aggregates, ( f)  classification and definition, and (g) the time factor.
These errors can arise in original data collection situations as well as
in published data.

Tremendous interest is being generated in the establishment of a data base.
This would allow collection of different types of variables stored in a
easily accessible system. Three areas of interest in the estimating re-
lationship field would include (a) data needed for existing requirement,
(b) data that is currently available but not currently required , (c) data
tha t may be required in the future , but not currently available. This
type of data base could be expanded at a minimal cost with little or no
effort.
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The basic approach in designing a data base system Is to make a Iata base
useful through an easy method of assessing, organizing, formulating, mod-
ifying and summarizing its information content. The improvement of cost
analysis studies and cost estimates is an adequate integrated cost data
base within AVRADCOM.
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ORGANIZATION OF REPORT

The report is organized to facilitate cross—referenc ing of data sources.
First , data documents are divided into sections representing general
categories of application. Then, within each section, data documents
are arranged in order of sources preparing the data as follows:

Department of Defense

Department of the Army
Comptroller of the Army

Directorate of Cost Analysis

US Army Materiel Development and Readiness Command
Comptroller

Budget Division
Cost Analysis Division

Office of Project Management
Individual Personnel Concerned

US Army Aviation Systems Command
Comptroller

Cost Analysis Division
Review and Analysis Division

Directorate for Maintenance
Directorate for Materiel Management
Directorate for Personnel, Training and Force Development
Directorate for Procurement and Production
Directorate f or Product Assurance
Systems Analysis Office
Weapons System Management Office
Should Cost Teams
Reports Control Officer
Individual USAAVSCOM Personnel

Other Army Sources
Training and Doctrine Command (TRADOC)
US Army Test and Evaluation Command
US Army Aviation Test Board
Product/Project Managers
Depot Activities
Field Activities
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Defense Sour .es (Excluding Army )
D e f e nse Resear ch Organ iza tion s

Defense Documentation Center

Other Defense Sources
Department of the Air Force

Depa r~ mer~. of the ~avy

Defense Contrac u Audit Agency (DCAA)

Field Opera ting Cost Agency

Government Sources (Excluding Defense)
Department of Commerce
Department of Labor

Bureau of Labor Statistics
Civil Service Commission

Cot~~ercial So4.rces
Research Organizations

t .merican S t a t ist i c a 1  Assoc ia t ion
General Research Corporation
J Watson Associates

OPNAV Resource Aaalysis Group
RAND Corpora tion
Research Anal ys is Corpora tion

Studies and Analysis Division
Other Commercial Sources

Publishers
Amer ican Airlines
Federal Emp loyee ’s News Digest
M c Gr a w - - H i l l  Inc .
Society of Aeronautical Engineers
Ziff—Davis Publishing Company

Public Transportation and Travel Division
Contractors

Authors ~nd Editors
Kenne th Mun son
John W. R. Taylor

Various
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PAGE NUMBERING

The system for numbering pages of the main body of the repor t has been
designed to

(1) Be consistent with the organization of the report

(2) Permit further expansion of the report without requiring a drastic
change in page numbering .

The basic structure of the page numbering system consists of three numbers
separated by decimal points as follows :

x.Y.Z

where

X corresponds to the section number.

Y is the sequential number representing the preparer source.

Z is the sequential number of the page within the group of pages
reserved for a specific preparer source.
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TABLE OF ACRONYMS*

AAA - Army Audit Agency
AACB — Aeronautics and Astronautics Coordinating Board
AAELSS — Active Army External Load Stabilization System
ASAH — Advanced Attack Helicopter
AAO — Authorized Acquisition Objective
AAWS — Advanced Aerial Weapons Systems
ABC — Advancing Blade Concept
A/C — Aircraft
ACAP — Army Cost Analysis Paper
ACO — Administrative Contracting Officer
AD — Advanced Development
ADEN/DEFA — British/French 30mm Aircraft Cannon
ADF - Automatic Direction Finder
ADO — Advanced Development Objective

S ADP — Automated Data Processing
ADS — Aeronautical Design Standards
AEFA — US Army Aviation Engineering Flight Activi ty
AFC — Airworthiness and Flight Characteristics
AFCS — Automatic Flight Control System
AFDP — Army Force Development Plan
AYPCH - Army Force Planning Cost Handbook
AFPRO — Air Force Plant Representative Office
AGARD — Advisory Group for Aerospace Research and Development
ART — Attack Helicopter Team
AJ-IW — Aircraft Hourly Worker
AIDAPS — Automatic Inspection Diagnostic and Prognostic System
AIDATS - Army In—Flight Data Transmission System
ALT — Airborne Laser Tracker
AMCAWS — Advanced Medium Caliber Aircraft Weapon System

— Army Materials and Mechanics Research Center
AMOS — AVRADCOM Maintenance Operating and Support
AMRDL — Air Mobility Research and Development Laboratory
A~~R — Aeronautical Manufacturer ’s Planning Report
AN SAA — US Army Materiel Systems Analysis Agency
APA — Aircraft Procurement , Army
APE - Army Preliminary Evaluation
APPS — Analytical Photogrammetrical Position System
APIJ - Auxiliary Power Unit
AQP — Airworthiness Qualification Program
AQS — Airworthiness Qualification Specification
AR — Army Regulation
ARDPS - Army Research and Development Planning System

*See AR 310—50, Military Publications Authorized Abbreviations and Brevity
Codes, for additional acronyms and abbreviations .
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ARMS — Aircraft Reliability and Maintainability Simulation
S ARPA — Advanced Research Project Agency

AR RADCOM — US Army Armament Research and Development Command
ARRCOM — US Army Armament Materiel Readiness Command
ARS — Aircraft Rocket Subsystem
ASARC — Army Systems Acquisition Review Council
ASCOD — Army System Coordinating Document
ASE — Aircraft Survivability Equipment
ASF - Army Stock Fund
ASH — Advanced Scout Helicopter
ASOP — Army Strategic Objective Plan
ASPR — Armed Services Procurement Regulation
ASTD — Advanced Structures Technology Demonstrator
ASTIO — Advanced Systems Technology and Integration Office (AVRADCOM)
ATAFCS — Airborne Target Acquisition and Fire Control System
ATE - Automatic Test Equipment ; Advanced Technology Engine
AVIM — Aviation Intermediate Maintenance
AVRADCOM - US Army Aviation Research and Development Command
AVUM — Aviation Unit Maintenance
AWLS — Airborne Weapons Locating System

BCE — Baseline Cost Estimate
BCT — Basic Combat Training
BED - Basic Engineering Development
BLS — Bureau of Labor Statistics
BOl — Basis of Issue
BTA — Best Technical Approach

CAA — Concepts Analysis Agency
CAB — Cost Analysis Brief
CACDA — Combined Arms Combat Development Activity
CAIG — Cost Analysis Improvement Group
CARDS — Ca talog of Approved Requirements Documents
CCDR — Contractor Cost Data Reporting
CDEC — Combat Developments Experimentation Command
CDR — Critical Design Rev iew
CECDC — Cost Estimating Control Data Center
CER — Cost Estimating Relationship
CERCOM — US Army Communications and Electronics Materiel Readiness Command
CFE — Contractor Furnished Equipment
CFP — Concept Formulation Package
CC — Center of Gravity
CICS — Control Integrated Checkout System
CIP — Component Improvement Program

10
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CIR — Cost Information Report
COA - Comptroller of the Army
COB — Close of Business
COEA — Cost and Operational Effectiveness Analysis
CONUS — Continental United States
CORADCOM — US Army Communications Research and Development Command
CPO — Complete Provisions Only ; Civilian Personnel Office;

Contractual Procurement Office
CPR — Cost Performance Report
CPU — Control Processing Unit
CRT - Cathode Ray Tube
C/SCSC — Cost/Schedule Control System Criteria
CSE — Common Support Equipment
CSTA — Combat Surveillance and Target Acquisition Laboratory
CTEA — Cost and Training Effectiveness Analysis
CT? — Coordinated Test Plan
CV — Coefficient of Variation
CY — Calendar Year

DA — Department of the Army
DAPR — Department of the Army Program Report
DARCOM — US Army Materiel Development and Readiness Command
DASC — Department of the Army System Coordinator
db — Decibel
DCAA — Defense Contract Audit Agency
DCAS — Defense Contract Administration Service
DCP — Decision Coordinating Paper; Development Concept Paper
DCPR — Defense Contractor ’s Planning Report
DCSLOG — Deputy Chief of Staff for Logistics
DCSOPS — Deputy Chief of Staff for Operations and Plans
DCSPER — Deputy Chief of Staff for Personnel
DCSRDA — Deputy Chief of Staff for Research , Development and Acquisition
DDRE — Director of Defense Research and Engineering
DEPSECDEF — Deputy Secretary of Defense
D&F — Determination and Finding
DGW — Design Gross Weight
DIMAP — Digi tal Modular Avionics Program
DOC — Direct Operating Cost
DOD — Department of Defense
DODD — Department of Defense Directive
DODI — Department of Defense Instruction
DP — Development Plan
DPS - Dynamic Propulsion System
DPROC — Draft Preliminary Required Operational Capability
DS - Direct Support

11
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DSA — Defen se Supp l y  Agency
DSARC — Defense Systoms Acquisition Review Council
DT - Development Test
DTB — Detection Time Variation
DTC — Design to Cost
DTUPC — Design to Unit Production Cost

EA — Economic Analysis
ECCM — Elec t ronic Coun ter Coun termeasures
ECO — Engineering Change Order
ECP — Engineering Change Proposal
ED — Engineering Development
EDT — Engineering !)evelopment Test

— Enlisted Man
~-1I - Elec t romagne t ic  I n t e r f e r ence
EARDCO M — US Army Electronics Research and Development Command

S EST — Expanded Serv ice Test
EW — Empty Weigh t
EWL — Electronic Warfare Laboratory

FAA — Federal Aviation Administration
FBW — Fly—By—Wire
FEBA — Forward Edge of the Battle Area
FF11 — Fast Frequency h opp ing
FR — Fl y ing Hour
FLIR — Forward—Looking Infra—red
FMS — Foreign Mili tary Sales
FOD — Foreign Object Damage
FORSCOM - US Army Forces Command
FS CTEA — Flight Simulator Cost and Training Effectiveness Analysis
FSP — Full Scale Production
FY — Fiscal Year
FYDP — Five Year Defense Program

G or g — Gravity
GAO — General Accounting Off ice
GCT — Government Competitive Test
GFAE — Government Furnished Ai rcraft Equipment
CFE - Uovernmen t Furn ished Equi pmen t
GFM — Government Furnished Materials
GFP — Government Furnished Property
GLAS — Gus t and Load Al l ev i a tion Sys tem
GLLD — Ground Laser Locator  Designator
GNP — Gros s Na tional Prod uct
CPU — Ground Power Unit
GS — General Support
GSE — Ground Suppor t Equipmen t
GTV — Ground Test Vehicle
GW — Gross Weight
G&A — General and Admin is t ra t ive
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HE — human Engineering; 111gb Explosive
HELLFIRE - Helicopter Launch Fire and Forget Antitank Missile Sys tem
HF -- Human Fz~ctors ; High Frequency
1-IHLR — hlandheld Laser Rangefinder
RU-i — Reavy Lift Helicopter
i~ND - Helmet Mounted Display
k-L’~4S — hellfire Modular Missile System
HOCE — h over Out—of—Ground Effect

— imagc Intensifier
IACS — Integrated Avionics Control System
ICE — Independent Cost Estimate
ICNI — Integrated Communication , Naviga tion , Identification
ICNS — Integrated Communication and Navigation System
ICTT — Intensified Confirmatory Troop Test
1FF — Identification , Friend or Foe
IGCE — Independent Government Cost Estimate
ILS — Integrated Logistics Support
IOC — Ini tial Operational Capability
IPCE — Independent Parametric Cost Estimate S

IPF — Initial Production Facility
IPR - In—Process Review
IPT — Initial Produc tion Tes t
IR — Infrared
iRC~ — Infrared Countermeasures
ISHP — Intermediate Shaft Horsepower

JCS -. Joint Chiefs of Staff
JCTG — Joint Commander ’s Techn ical Group

~CAS — Knots True Air Speed

iA — Low Altitude
LA}i — Light Attack Helicopter
LARS — Laser Aided Rocket Sys tem
LCC — Life Cycle Cost
LCCE — Life Cycle Cost Estimate
LCCM — Life Cycle Cost Model
LINS — Laser Inertial Navigation System

~.LL \’ or LL i’V — Low—Light—Level rv
LOA — Letter of Agreement
LOll - Light Observation Helicopter
LOI -- Letter of Instruction
LOS — line—of—Sight
LOTANS — Laser Ohsta~ le/T erra 1n Avoidance Warning System
LPMES — Logistics Performance Measurement and Evaluation Syste~i

— Letti~r Recuirement
— Lew Rate Initial Production
— Ligh t Utility Helicopter

LWLD — Lightweight Laser Designator
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M — Millions
MACRIT — Manpower Authorization Criteria
MARS — Mid—Air Recovery System
MCA — Mili tary Cons truc tion , Army
MEA — Maintenance and Engineering Anal ysis
MERADCOM — US Army Mobility Equipment Research and Development Command
MIRADCOM — US Army Missile Research and Development Command
MIRCOM — US Army Missile Materiel Readiness Command
~ILH — Medium Lif t Helicop ter
MLS — Microwave Landing System

— Maintenance Manhour per Flying Hour
MN — Materiel Need
MOS — Military Occupational Special ty

— Military Pay and Allowances
MQT — Military Qualification Test
MSC — Major Subord inate Command
MSRS — Materiel System Requirements Specification
MTBF — Mean Time Between Failure
MTBR - Mean Time Between Removal
MTI — Moving Target Indicator
MTOE — Modified Table of Organization and Equipment
MTTR - Mean Time to Repair
MWFCS - Multi—Weapon Fire Contro l System
MWO — Modification Work Order

NA.~A.DCOM — US Army NATICK Research and Development Command
NASA — National Aeronautics and Space Administration
NAVCOM — Navigation/Control Systems Project Manager (AVRADCOM ,

Ft. Monmou th , NJ)
NAV i’RO — Navy Plant Representative Office
NET? - N~w Eçuipment Training Team
NICP — National Inventory Control Point

~DiIT — New Materiel Introductory Team
NOE - Nap of the Ear th
NSN — National Stock Number
NVL — Night Vision Laboratories

O&S — Operation and Support
OASD (I&L) — Office , Assistant Secretary of 1)eferise (Installations and Logistics)
OCX — On—Condition Maintenance

~CS — Op ti cal Con tras t Seeker
OGE — Out of Crou~d Effec t
OXA — Operation and Maintenance , Army
OPA - Other Procurement , Army
ORA — Operations Research Analysis
ORG — Organizational
OR SA — Operations Research/Systems Analys is
CT — Operational Test
OTEA - US Army Operational Test and Evaluation Agency
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PA&E — Program Analysis and Evaluation
PCS — Permanent Change of Station
PDR — Preliminary Design Review
PDS — Progr am Da ta Shee ts
PEMA — Procurement of Equipment and Miss i1e~~, Army (Now APA and OPA —

AVRADCOM )
— Producibility, r~g~~ eertng and Piann~ng

PFRT — Preliminary Rlight Rating Test
— Pilot ’s In f ra red  Yi gbt Equipment

PIP — Product Improvement Program
PLO — Procurement I,i31s~~ Officer
PM — Project Manager; Product ~‘1 Li~;or
PMO — Project Management Office
PNV S — Pilot Night Vision System
POL - Petroleum , Cu and Lubricants
POM — Program Objective Memorand~~
PPR — Peak Produc tion Ra te
PSE — Peculiar Support Equipmon~
PSR - Program Status Report
PWD - Proximity ~arnimg Device

— Qualitative ‘~aterie1 Requ.~reaont

RAM — Reliability , Avai labilit--,’ ~d ~~~~i~~ r ii~~tv
R&M — Reliability and Xu~ ntainahiU~~v; Re ar ’- . ~nd Met d c c ~ v

— Reliability, Av~ ilab1lity , Maintainabi lity , ~cpenciahf iitv
RAMMIT — .~eliabi1ity and Maintainability ManaCem~nt Improvement Te~~ mique~

— Research and Development
RD&L — Re searc h , Development and fligiceering

— RoscorcL , Devel opmen t , Teat and E”aiu~ ticn
RECAP — Review and Commacd Assessr.c:~t of ~ru lect. ;

— Request f~ r Prop osal
RMI/ hSI — Ruclo Magnetic Indicator/Horizontal S~ tuaticr~ Indicator

~OC — Required Opera tional Capab ili ty
RPAO~jS — Remotely Piloted Aerial Observation/D iRnaLion S~ s ~emRVP — Rco;; ot~l ” oul oted V~hiclc

— :~~~.;nnaissance , Surveillance , Tar~ ..t Acq~~is:c~ oc

SAG - Rt idv Advisory Group
SAX — S~.rfice to Air Missile
SAX — Se iec ~ ud Acquisition K~ purt
SCAS - Stability and Control Augmentation Svs t~~mSE - Standard Err or
SRC — Spcclfic Fu~~ Cansumption
SRTS — Synthetic Flight Training System
ShIP — Shaft horsepower -
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SIC — Standard Industrial Code
SLAE — Standard Lightweight Avionics Equipmer~t
SLS — Sea level , Standard (Day)
SNAPAC — Steerable Null Antenna Processor for Airborne Communications
SOP — Standard Operating Procedure
SOTAS — Stand Off Target Acquisition System
SSEB — Source Selection Evaluation Board
SSG — Special Study Group
STA — Static Test Article
STF — Spe cial Task Force
STOL — Short Takeoff and Landing
SWP — Space , Weight and Power

TA~~ IRE — Tactical sire i)irection System
TAO S — Target Acquisition Designator System
TAERS - The Army Equipment ReportIng System

- The Army Maintenance Management System
TARAC COX — j T 5 Army Tank—Automotive Rasearch and Development Command

- OS Army Tank—Automotive Materiel Readiness Cor~ aad
TA/TR — Terrain Avoidance/Terrain Following
TaO — Time Between Overhaul

— Table of Distribution and Allowances
— Temporary Outy

TECOM — US Army Test and Evaluatior. Command
— Typ e, Model and Ser ies
— Trade—Off Anal ysis

TOO - Trade—Off Determination
— Table of Organizations and Equipment

TOW — Tub e Launched , Optically Tracked , Wire Guided
TPP — Transients , Pa tien ts and Prisoners
TRACE — Total Risk Assessing Cost Estimate
i’EANSANA — TRADOC S;ste;T s Analysis Act iv i ty
TRADOC — US Army Training and Doctrine Command
TSARC OX - US Army Troop Support and Aviation Materiel Readiness Command

— OS Air Force Regulation
UTS — Ultimate Tensile Strength
UTTAS — Utility Tactical Transport Aircraft System (Now Called BLACK JiAl~()

TA — Va~.ue
vRAT — Ventuce Evaluation ar.u Review Technique
\‘ROC — \erticcA Rate of Climb
\‘TOL — Vertical Takeoff and Lamdir~

— Work Breakdown Structure
WPI — Whole sale Pr ice Index
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1. Source.

a. Documen t. DOD1 -.i40.39 , 17 Ju ly  1970 , a~~~ j c c ; Procurement Cycles
and Safety Levels of Supply for Secondary Items .

b. Preparer. Department of Defense.

2. ~~1icaricn . E~~ta~~ii sL~~s metnocs , pro~~~d a c~~~, a t~c s adar~~.. I c r  c~~t e r —
m1:~:ng safety I C V C ! S , estimating proc reucmt 1 CCOti~ .c5 , an d  r e lat ed  st at i s t r c~
f~~c secondary items of supp ly.

3. S ta t u s .  OperationaL .

-
r 4.  N~~tu r e ot  d at a .  Not  app lic~ b 1e .

5. L~ ve i of D e t a il .  N o c  a p o 1 i c ab ~~e.

6. N o rm a l i z a t i o n  Processes Reçaircd . Not app1icabl~~.

7. IO . a lua t i un  e :~~ i uas Re~~ ired . Uaaor .ir.aia-5 of ~crt.~ aan~ factca-s

— 
causing variance in supp ly statist .cs , as w~ ll d KOO ~~J e a ~~e ot the ~ec- r~
behind their development , estimation , and application .

8. Limitations. Not applicable.

9. Deficiencies. Not app licacle.

~G. Supp lemental Sources Required. Various Industria l Research Offices ,
RAND Corporation , and other technical studies and r ep o r t s .

11. Us~ in Cost Analysis. Inventory analysis. Cost Ana lysis pcc b.1r r~s
invoivin~ secondary items of supply.

~2. Remarks. Non e .

Ii L~~~~~i . .

1. 1. 1 
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1. Source.

a. Document. Military Standard 881A , Work Breakdown Structure ,
25 April 1975.

b. Preparer. Department of Defense.

2. App lication. Provides guidance for developing in outline form
a method of classifying the work tasks for a particular project.

3. Status. Operational.

4. Nature of Data. Provides representative Work Breakdown Structure
for several systems .

5. Level of D~ tai1. By Work Breakdown Structure elements, level III.

6. Normalization Processes Required. Not applicable.

7. Evaluation Techniques Required . Unique Work Breakdc in Structures
must be designed for each project. -?

8. Limitations. Often difficult to compare WBS line items between
differen t projects.

9. Def iciencies. Net applicable.

10. Supp lemental Sources ReQuired. AR 11—1 8 , Weapon/Support Systems
Cost Categories and Elements, 10 October 1975.

11. Use in Cost Aaalysis. Determines detail of estimate for Easeline Cost
Estimate . In conjunction with AR 1i— 1~ also prov ides or E or ~i za t iood1
framework for other estimates particularly Independent Parametric Cost
Estimates (IPCEs).

12. Remarks. None.

13. Suggest ion s .  None .

1.1.2 
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1. Source.

a. Document. AR 37—100—77 , The Army Maaageca~at Scrucr~~~~,
10 February 1976.

b. Preparer. Department of the Army .

2. App lication. Standard ±or assI~ nir .g uuu~ et~ ry c~~ a e~~~.

3. Status. Operarioa..1. O Udatea anmu~iiiy or mare t r L u e a o . ; .

4. Nature of Data. Description of bud getary code uccu~.ats usea , p~ rfur—
rnance factors assigned , and other information.

5. I evel of D e t a i l .  D~ t e rmiaed  b y eu o-~ccary  accaaac .

6. N o r m a l i za t i o n  Prccesses Required. When developing ~ co~ t da:c b.~se ,
comparison with accounting codes used in previous years.

I .  o~ I~~at~~’. O  ~~~~~~~~~~~~~~~~~~~~~~~ R .ic~ c . Coc,ru imat ior .  ~ it t .  ~~~~o~.nL ~~m~; ~ au u

~ et .ry o f f I c e r s  to a et e rr in e  wi th  c e r t a i n t y  the  exac t .~cc ount ir ~ ~ COve :.ti3ns

b. Lim i t a t i o n s .  N o t  app l i cab le .

9. O e f ic i e a c~~es . F:e~ u e nt  changes .

10. Sa~~ 1em~ntal So .rces Rec1uired. AR 37—100, The Army Accounting Cia~ sifi—
cation Structure (Fiscal Code), 30 August 1974.

ii . ~ ,c la C o s c  ~~~~~~~~~~ u s e t u l  in aoa 1yz ir.~ some cost c o~~O .

12. ~~~~~~~ ~ ct  d c i ~~~~~~~~~~ e.

13. S~ c - - : - t  ions . N~ r;e.

1.2.1
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1. Source.

a. Doc ument. AR 310—25 , Dic tionary of United States Army Tern.~,
15 Sep tember 1975.

b. ~~~~~~~~~ Department of the Army .

2.  App lication. Standardiz.Ation ot teras isea ~iL.1c toe  Ar~~~.

3. Status. Op~~i o t iona l .

4. Nature at  O~~c a . ~)~~f ini t 1Ons  f o r  ~a~~h t e rm .

5. lev e l  of  Detail . Not a~~;li cable .

N o r n a ~ l L c t  100 }‘ c~ CS SC S  h e q u lr e d .  N~~ a~;1~1ic~~b ie.

7. Evaluation Tec m i s  Required. Not applicable.

b. L I .si t~~t i~~~s. No~ a p p l i c a b l e .

9. ~~~~ ~~ 0c1e5.  ~~~L ap~~l~~c~~o~

10. Supp lem ental scarc~~~ Ra~~~ r~ d . AR 310--SO , Authorized Abbr eviations
and brevity Codes , 3 November 1975 .

c , 1 1 L u -j r  ~~~ i ~~i - ~ see ~~ i1~ ati above

12. R e - cas. t o  some cas s , scamd ~~~.: 0c C- derinit~ on t~~y vary roomco: .uoor , cl v i i i r. esa~ c . T her e f o r e , r ar e  nuac be exercised to insure c:~~:t~~r c s  are ou t e ~~~. , loOsciy.

13. ~~~~~~~~~~~~~~~~~~~ None .

1.2.2 
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1. Source.

a. Document. AR 235—5, Industrialized Activities and Labor Relations,
Management of Resources, Commercial and Industria l Type Functions,
30 November 1972.

b. Preparer. Department of the Army.

2. Application. Guidance for preparation of the following reports: lId
Form 2285—R, Evaluation of Commercial—Industrial Function; CA Form 3965—R ,
Anal ysis of In—House Manpower Resources; CA Form 3207—R , Cos t Anal ysis
Worksheet.

3. Status. Operational.

4. Nature of Data. See Application above. Also contains policy re~arcing
commercial and industrial type f unc tions , both contractor and in—house.

5. Level of Detail. Not applicable.

6. Normalization Processes Req~ ired, Not applicable.

7. Evaluation Techniques ReQuired. Not applicable.

8. Limitations. Not applicable .

9. Deficiencies. Not applicable.

10. Supplemental Sources Required. AR 11—28 , Economic Analys is and Pr oD ra~.
Evaluation for Resource Management , 2 December 1975.

11. Use in Cost Analysis. Provides much useful information ~ iti respect to
the performance of an Economic Aealysis, particularly 1;. evaluating con-
tractor vs In—house operations. Examples of such useful guidance include
estimating proced ures for  personnel benef it s, corporate tax determination ,
methods for selectIng alternative discount rates, determination of economic
life and depreciation.

12. Remarks. Not applicable.

13. Suggestions. None.

1.2.3
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1. Source.

a. Docuxtteut. AR il—IS , The Cost Analysis Program , 10 October 1975.

b . Preparer. Comp troller of the Army.

2. ~~EU~ation. Provide organizaclor .~ l fr amewor~ for co st estimate.

3. Status. Operational..

4. Nature of Data. See Applic ation above.

5. Level of Detail. Not applicable.

6. Normalization Processes Required. Not applicable.

7. Evaluation Techniques Required . Not applicable.

0 . Ituitutior s. Nut applicable.

9. D C t ~~~C I O 0 O ~~~eS . N ot  a p p l i c a b l e .

10. Supp lemental Sour s~~~ cu~ red . MU. STD 881A , Work Breakdown Structure ,
25 April 1975.

11 . Use_ in Cos:- A~~ l~ sjs. Or~ anization of cost estimates , p a r t i c u la r ly
Baseline Cost sciinates (BCEs) and independent Parametric Cost Estimates
(IPLEs).

~2. Remarks. :~oae.

3. Su~~ estions . N - u ~ .

l~~3~ l
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1. Source.

a. Document.

( 1) Department of th e  Army l~~m pr . le t  11—1 , Gu~~ e for Improved Use of
Defense Documentation Center By Cost Analysts , January 1976.

(2) Department of the Army Pamphlet 11-2 , Research and Development
Co st Guide for Army Materiel Systems , May 1976.

(3) Department of tbe Ano v Pamphlet 11—3 , Investment Cos t Guide for
Army Materiel Systems , Apr il 1976.

~.4) Department of the Army ~
>ampC.let 11— 4 , Operating arul Support

Cost Guide for Army Materiel Systems , April 1976.

(5) Department of the Army Pamphlet 11-5 , Standards for Presentation
an~ Documentation of Life Cycle Cost Estimates for Army Materiel Systems ,
May 1976.

~~ . I~ -~1lcatior . huldunce for prepar ation of docamentat-too and presenta-
tions f or weapon s y s t em  Independent Parametric Cost Estimates (IPCEs),
Cost and Operational Effectiveness Analysis (COEA) and Baseline Cost Esti-
mates (BCEs).

3. Status. Operational.

4. Nature of Data. Textual narrative published in several volumes.

5. Level of Derail. Includes cost elements , methodologies , and reporting
for ars reflecting current costir~ techr . i q ies and includes direct and in—
direct operating Costs.

6. Normalization Processes Required. Not applicable.

7. Svl i ion Techrin e~, ~ eq u ir ed .  Anal~ tical judgment required. higher
mathematIcal skills ~oupied with knowledge of theoretical applications .
inte .ligent application of standard statistical analysis techniquas , Such
as correlatton and regression analysis , anal ys is  of var iance , predic tion
interval estimation , sensitivity and uncertainty analysis , probab ility
~ i a c r i h u ti on s , and sdm)ling theory, Understanding and application of Army
Force Planning Cost Handhook , June 1977.

~~. Limitations . Not applicable.

9. u e : i c~ encies.  N o t  applicable.

1.4.1
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10. Supplemental Sources Required. Cost dat~ ~nt~~~o~:u Ir om su n  s -;orces
as Contract Cost Data Reports (CCDRs) and Cost/Schedule Control Syotem
Cr i ter ia  Reports.

11. Use in Cost AnuL-sis . Reference ~aide .

it . Remarks. cecr~e.

13. Suggescior1s. None .

1.4.2
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1 . Source.

a. Document. DRCPM letter , 8 June 1976, subject: Instructions for
Preparation and Submission of 30 Jcne 1976 Selected Acquisition Reports
(SAR).

b. Preparer. US Army Materiel Development and Readiness Command ,
Project Management Office.

2. Appl ication. Provides guidance for preparation and submission of
Selected Acquisition Reports (SAR).

~~. Status. Operational. Regularly revised , as required , and annually.

4. Nature of Data. Contains narrative instructive material, standard
formats , and in f la t ion  rates for  use on SARs .

5, Level of Detail. See above.

6. Normalization Processes Required. Not applicable.

7. Svaluatlon Techniques Required. Proper interpretation of instructions
and appropriate mathematical and cost estimating techniques.

8. Limitations. Not applicable.

9. Deficiencies. Not applicable.

10. Supplemental Sources Required. Other guidance as published .

11 . Use In Cost Analysis. Forms a basis for validation procedures of ~ARs.

12. Remarks, None.

13. Suggestions. None.

1.5.1 
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1. Source.

a. Document. Cost to Order Studies.

b. ~~~parer. ~;ost Analysis Division , Off ice of the Comptroller , US
Army Aviation Systems Command .

2. App lication. Estimating cost of ordecing an item of supply and
determination of uptimum supply policy with respect to reorder frequencies.

3. Status. Annual.

4. Nature of Data. Manhour and Cost Estimates for Cost to Order . Also
contains narrative material.

5. Level of ~ctail . By organization , typ e of cost , and dollar values
of item ordered .

6. NoI-~ al~~~~L i - -O rr~ cesses Re~~~ r~ d. Analytical j udgmert required .

7. :x. na:i~~n~~~~~ ai~~1~s Utnuired . Intelligent application of stan~aru
st~ :~~ :~ cai ama~~v~~is t e c i i n i c u ~ s , such as correlation and regression
analysis , analysis of variance , prediction interval estimation ,
sensitivity and uncertainty analys is , probability distributions , and
samp~ itd theory.

Lin .itaciu-~,. a cme values of report were estimated , thus 1im itir~
toe acc .ra~ -y of rho ublished figures .

9. ~ i~ nri~ s. See L i mc t a t i o n s  above.

10. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Not a:piicable.

11 . ~~ ~o ~~t Utalysis. i~~ed in certain cost estimates.

Ut. Rt-nur~~,. > ne .

13. cc ~t umu . ~ e~~O r t  should be developed along standard report

~:nct-durL: -~. ~Utr~~y ~uromateO tu los ure accurate measurement of values ,
rUts  ne~ u .iog the necessity for estimation.

1.6.1

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~_c ~~~~~~, ~~~~~~~~~~~~~~~~ ~~~~~~ . ~~~~~-~~~~ -— -



- ~.- ———.-—-,- - 
- :-::: r n-- ~~~~~~~~~~~~~~~~~~~~~~~~~

1. Source.

a. Document. Low Dollar Value Item Study (USAAVSCOM Technical
Report 74—40).

b. Preparer. Systems Analysis Office , US Army Aviation Systems
Command .

2. App lication. To determine feasibility of managing certain low
dollar items by computer .

3. Status. Not applicable.

4. Nature of Data. Costs to Order , manhour , and number of actions for
Procurement Work Directives (PWDs) at various dollar thresholds for the
items managed . Data is used to compare automated and manual systems .

5. Level of Detail. See Nature of Data above.

6. Normalization Processes Required. Report resulted in changes to
mana~;oment system , thus estimates developed in report no longer app ly.
To adapt data base to future studies , analytical judgment required .
Furthermore , data base may require adjustments for changes in pro-
duc tivity .

7. ~valuation tccLn es~~~~a~~~d. Analytical judgment required .
hihrier mathematIcal sk i l l s  coupled with knowledge of theoretical
applications. Monte Carlo simulation techniques frequently requirec .
Intelligent application of standard statistical analys is techniques ,
such as correlation and regression analysis, analysis of variance ,
premiction interval estimation , sensitivity and uncertainty analysis ,
probability distributions , and sampling theory.

8. LimitatIons. See Evaluation Techniques Required.

9. Deficiencies. See Evaluation Techniques Required.

10. Su iementa lour-’ - s keguired . Varies with application.

ii. L~~~c i~ Cos t  d~~ iy sis . Report more useful for its methodology than
for its numerical (cost) data .

12. Remarks. None.

~3. Suggestions. None .

1.7.1
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1. Source.

a. Document. Cost and Operational Effectiveness Analysis.

b. Preparer. Normally compiled by US Army Training and Doctrine
Command (TRADOC) .

2. App lication. To analyze the cost and operational effectiveness of
several alternatives proposed for a weapons system.

3. Status. Operational.

4. Nature of Data. Life cycle costs and operational effectiveness are
analyzed . Data concerning advanced technology and percep tion of threa t
frequently carries a security classification.

5. Level of Detail. Variable.

6. Normalization Processes Required. Analytical judgment required .

7. Evaluation Techniques Required. Variations in configuration , such os
modifications of armament, avionics, engine, or implementation of
Engineering Change Proposals (ECPs) or Product Improvement Programs (PiUt,
require additional analysis. This technique requires the ability to troUt
detailed cost data to previous estimates. Intelligent application of
standard statistical analysis techn iques , such as correlation and regrec--
sion analysis , anal ysis of var iance , prediction ir.terval estimation ,
sensitivity and uncertainty analysis , probability d istributions , and
sampling theory.

8. Limitations. Data at too high a l~ v~ l of the Work Breakdown Structure
(WBS).

9. Deficiencies. Lack of data source identification makes determination
of proper supplemental sources difficult.

10. Supp lemental Sources Required. Cost data obtained from such sources
as Contrac t Cost Data Reports (CCDR) and Cost/Schedule Control Systems
Criteria (C/SCSC) reports.

ii. Use in Cost Analysis. Important source of data for methodology
developm en t and bas is from wh ich to develop other estima tes , especially
quick—r eaction studies. Also useful as supplemental background material.

12. Remarks. None.

13. Su&gescions. None.

1.8.1
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1. Source.

a. Document. BLS Handbook of Methods , January 1976.

b. Preparer. Department of Labor , Bureau of Labor Statistics.

2 . Application. Reference  book describing methodologies used in cli
BLS publications.

3. Status. Operational.

4. Nature of Data. See ~~ plication above .

5. Level of i)ecail. Not applicable.

6. N o r m a l i z a t i o n  Processes Required.  Not applicable .

7. Evaluation Techniques Required.  Economic iack ground hel pful to aid
uncerstanding of economic terminology ar1d concepts . Higher mathematical
sk i l l s  coupled with knowledge of theoretical applications .

~~~. l im ita t ions .  Not applIcable .

9. Deficiencies. Not applicable.

li. s-upplemc2nzal Sourco
~~~~ red. Not amplicable.

Il. ~~~~~~~~~~~~~~~~~ Broadens understanding of various reports on
economic time series prepared by Bureau of Labor Statistics , serves as an
aid towards Utirinating misinterpretation and minunderstanding of economic
statistics . Also serves to guide methodologies for Cost Analysis use.

12. remarks. Inaccurate estimates may result from indiscriminate applica-
tion of analytical techniques.

1.9.1



~~~~11 Ut~~~L 
- .  

~~~~

1. Source.

a. Docucent . Journal ot the American Statistical AssociatjL- -L .

b. Preparer. American Statistical Association.

2 .  Ap r l l c a : i o n . Ta present th~ l a te s t  uevelopnen:s in stct~ s:ical
analysis.

3. Status. Operational. lp~ at ed  qu a r t e r ly .

4. Nature u : )uto . Original articles submitted on statistical dr ol l .
Articles consist essentially of two types: articles concerning new a — Ii—
cations of existing statistical processes and articles concerning tL~
development of new statistical processes .

5. Level of D e t a i l .  Not applicable.

6. maiczat ion Processes R~~ u i r e d .  Not  app l i c a b l e .

7.  Ev. u~ :Utn Techi.:co~~ se~~ iroC . bi 0her mat hem at i c a l skills sac
cn—d epch academic  sca : r~~r~~cli b eck~;r cuo~~.

3. Linitat ions. Not ~pplicable.

9. Jrfocicnries. Nor a r c ~~ le.

~G. S ~~ le~~-nrol : O ~~. es ~ j~~ sreC . Statistical texts and handbooks ,
pub lIcs_ coma rcfer~ nc~ i by article ccotrcoutions .

I I .  Cse~~~~~lobt A . 1scs .  deve~ opmeot of scatistical methodologies.
Artic~ es on rile—series analysis and re~:reocion techniques partic ulurl
u s e fu l

12. Remarks .  h o st  i r i l u l es  a re  ext r eme l y t i f f i c ul t  to conp re n end , tr.~-
requirIng very suvanceci level of u cu u e m i c  understandir~~.

~ 3. S u c ~~~s t i o ns .  An in t en s i v e  e f f o r t  to scrp lir y the 1angudge of th~c on r r i h ~~t e C  ~ r r ~ lies  woul t  trcmer~uocs1y improve their usefulness. \‘ i~
I C c  :scmhlinr t o e  marts and 5r aphs  of Sc ien t i f i c  American woulu Ut0

be of tremenacus h e l p .

1. 10. 1
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i .  Source.

a. Document. Cost Analysis of Avionics Equipment , February 19,4.

b. Preparer. Ceneral Research Corporation .

d . A-mli~-a o-~oc. Development of Avionics/Electronics Cost L~ tsmatir.g
Relationships (CERs ) for the Air Force Avronics Laboratory.

3. Status. Operational.

4. Natare of Data . CERs based on several aifferent electronic perto r—
mance parameters. Published in several volumes including a SECRET volume.

5. Level of Detail. By type of avmanics/eiectronics equipment.

6. Nomra :zar:on daccesses Required. Ad ustaent for inflation to ci-air.b.o
base year dollars for CERs.

7, o’~~~ u~~r i o n e o n n : ies Ro o c i r e a . iecunicai expertise recjuiLea .

a. .c: to:ions . Nor dcp c~ Ute.

9. Doi tci0nc~ es. hot apn lrcan . a.

1c- i S O  Co’~ ~~~~~~ ~~i t  report prLp~ rer
to ~~o de:e~ cmr~ n: of a~~cL . c o o e  estimates. Cost data obtiineo

crc::. s,-il -~ocr c~~ , ma - a n :ract Ccsr D a td  seports (CCDRs) and Cost/Schedute
C on t r o l  I s t e r~ C r it e r i a  (C/S CSC)  r e p o r t s .

i i .  - - . - ~~
- . Cc- Yr -

- .~l ‘s o .  :-:o l a r~~~nent  of data  base fo r  d e v e l o pm en t  of
Cos t  - st ra:~ n . Oe~~~ t cc: .ips (CUts~ , b~ se ~nc Ccst  Es t ima te s  ( L O L a ) ,
i m c e~~~oaan:  :~ r~~~at c i~ Ca0:  E s t 0 .~~~is ( . P C ~.s) ,  Economic ~-.na lvsis  ( L A ) ,
Cos t ~.no Opera::onal Effectiveness Annlvsis (COEA) and other studies.

12. -
~ -::- .~~~ :

-
~~~~

-
~~ . ‘l i c L o c l c p~~~al odv:o. ement s  10 produc t ion  r echn icu e s

may rec~~ire r !ds0emament c~ engIneersu ant. parametric estimates.

13. S~~ ce5tions . None.

_ _  _ _ _ _ _



1. Source.

a. Document. R—1693—PA&E , Parametric Equations for Estimating Air-
craft Airframe Costs , May 1975.

b. Preparer. ~~. report prepared for Assistant Secretary of Defense
(Program Analysis and Evaluation).

2. App lication. Lost estimation of fixed wing military aircraft.

3. Statu s. Operaticau l. This report updates two previous RAND reports
entitled “Cost—Est imi t ing Relationships for Aircraft Airframes”, RN—4845—PR,
February 1966 and “Cost—Estimating Relationships for Aircraft Airframes”,
R—761—PR , December 1 71.

4. Nature of Data. This report includes cost estimating relationships
(CER ’s) for estimating development and production cost of fixed—wing air-
frames. Separate CERs are included for engineering , development support ,
flig ht test operations , tooling , manufacturing labor , manufacturing material
and quality control . A set of C~Rs are also included for prototype produc-
tion. Cost data from which the CERs were derived were obtained from ten
airframe contractors and are included in Appendix A of this report.

5. Level of Detail. The CERs are presented with a sufficient amount of
detail and statistics. The cost data base used in develop ing the CERs
on fixed—wing aircraft are provided by aircraft. For each aircraft the
quantity of aIrcraft procured is subdivided by lot. For each lot, the
following information is provided : AMPR weight , engineer ing hours , tooling
nc .rs , manu facturing hours, material cost -in 1970 dollars , and deliveries
per month.

6. Normalization_Processes_Required . All CERs are in calendar year 1970
doii~ rs therefore , t hey require inflation to present day dollars. The
aircraft m d - c o e d  in the data base are constructed primarily of aluminum
alloy. If these CEPS are to be used for estImating fixed wing air craf t
with a different type of construction , i.e., titanium , advanced compos ite
materials, adjustment may be required .

7. Eva luation Toohaiques Required. App lication of standard regression
analysis techniques can he applied to the actual fixed—wing data in the
Append ix.

8. Limitations. The report only includes cost data on fixed—wing aircraft.

9, Deficiencies. None apparent.

1.12.1
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10. Supplemental Sources Required. Other technical information may
be required in develop ing CER ’ s u t i l i z ing the basic data .

11. Use in Cost Analysis. The cost data on cargo fixed—wing aircraft
have been utilized in develop ing CER5 for airframe development and pro-
duction . These CERs were utilized in establishing confidence in R&D
cost estimates for the I-ILH and in evaluating the effect of low produc-
tion rates for the HLH in the investment phase.

12. Remarks. None .

13. Suggestions. None .

1.12.2

_____ - ---



1. Source.

a. Document. WN—8516—PR, Cost Estimating Relationships for Airfr5r.~ ..
of Remotely Piloted Vehicles, January 1974 ,

b. Preparer. John F. Schank, RAND Corporation.

2. App lication. Development of CERs for RPV Airframes.

3. Status. Operational.

4. Nature of Data. Data base consists primarily of Air Force RPVs.
Contains data not available anywhere else. Data base has been adjusted
for accounting differences , inflation, and learn ing e f f ec ts as
described in the narrative. Data reflects direct costs/manhours only.

5. Level of Detail. By cost category.

6. Normalization Processes Required. Author unable to separate non—
recurring from recurring costs in some cases. May require some ad~~usc—
mont before application. Data base consists of large RPVs. Extrapola-
tion of CERs to small RPVs requires sound analytical judgment and tech—
riical expertise. CERs expressed in FY 73 dollars, requ iring aJjuacrc.~nz
for inflation . tn the development of Cost Estimating Relationships (CER~
for aircraft with material compositions differing from those constitucin .
the data base, adj ustmen ts may be required . Trend analysis may be re-
quired for changes in such ratios as overhead or engineering to direct
labor manhours and costs.

7. Evaluation Techniques Required. Variations in configuration, such
as modifications of armament , avionics , engine , or imp lementa tion of
Engineering Change Proposals (ECPs) or Product Improvement Programs
(PIP s) require additional analysis. Estimation factors must be develooe_
to enable conversion of direct to total cost and/or manhour data.
Intelligent application of standard statistical analysis techniqu 5,
such as correlation and regression analysis , analys is of var iance , pre--
dict ion interval estimation , sensitivity and uncertainty analysis , proma--
bility distributions , and sampling theory. Technical expertise require- .

8. LimItations. Data may not be comparable to that maintained by oar
Arr-’y. Data reflects direct costs and/or manhours only. Data at too
hica a level of the Work Breakdown Structure (WBS).

1.12.3 -
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9. Deficiencies. Not applicable.

10 . Supp lemental Sources Required. Various technical studies and reports
such as those prepared by the Industrial Research Office and RAND Corporation .
Consultation with report preparer essential to the development of accurate
estimates. Cost data obtained from such sources as Contract Cost Data
Reports (CCDRs) and Cost/Schedule Control Systems Criteria (C/SCSC) reports.

11. Use in Cost Analysis. Enlargement of data base for development of
Cost Est imating Relationships (CERs), Baseline Cost Estimates (BCEs),

— 
- Independent Parametric Cost Estimates (IPCEs), Economic Analysis (EA ) ,

Cost and Operational Effectiveness Analysis and other studies including
a computerized RPV Cost Model .

12. Remarks. Technological advancements in production techniques may
require reassessment of engineered and parametric estimates. Technical
expertise required .

13. Suggestions. None.

1.12.4
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1. Source.

a. Document. TP—449 , Cost Estimating Relationships Manual for the
Army Materiel Command , May 1972.

b, Preparer. Studies and Analysis Division , Research Analysis
Corporation.

2. Application. Develops documentation for CER methodology .

3. Status. Operational.

4. Nature of Data. Textual narrative. Provides technical guidanc e for
CER developments.

5. Level of Detail. Not applicable .

6. Normalization Processes Required. Analytical judgment required .

7. Evaluation Techniques Required. Higher mathematical skills coup led
with knowledge of theoretical applications. Monte Carlo simulation
techniques frequently required. Intelligent application of standard
statistical analysis techniques , such as correlation and regression
analysis, anal ys is of variance , prediction interval estimation,
sensitivity and uncertainty analysis , probabil ity d istr ibu tions , and
sampling theory.

8 . Limitations. Not applicable,

9. Deficiencies. Not applicable.

10. Supp lemental Sources Required, Cost and performance data obtained
from other sources. Table of learning curves.

11. Use in Cost Analysis. Reference book.

2. Remarks. None.

13. Sug~ estions. None.

1.13.1
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1. Source.

a. Document. The Pocket Encyclopedia of World Aircraft in Color,
Helicopters and Other Rotorcraf t  Since 1907 .

b. Preparer. Kenneth Munson.

2. App lication. Handy reference guide for history of helicopters.

3. Status.  Not app licable.

4. Nature of Data. Historical narrative . Data includes years and quantities
or production. Helicopters are illustrated in color.

5. Level of Detail. By aircraft type.

6. Normalization Processes Required. Not applicable.

7. Evaluation Techniques Required . Not applicable.

8. Limitations . Not applicable.

9. Deficiencies. No cost data.

10. Supplemental Sources Required . Cost data.

11. Use in Cost Analysis. Useful as background supplemental material.

12. Remarks. None .

13. Suggestions. None.

1.14.1
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1. Source.

a. Document . Learning Curve Tables.

b. P~~ p~ rer . Var ious. Tables in common use have been developed by
MICOM and RAND Corporation.

2. ~p~~~ cation. Adjustment of production data (recurring costs , manhours)
for quantity.

3. Status. Not applicable.

4. Nature of_Data. Unit , cumulative averages , and cumulative totals in
tabulated form. Mathematical equations also included .

5. Level of Detail. By unit.

6. Normolization Processes Required. Not applic.able.

7. Evaluat iom Techniques_Req~~ red. Higher mathematical skills coupled with
k n o w i o d g o  of t he or e t i c a l  app l i c a t i o n s .

8. Limitations. App l ies  only to recurring data associated with production.

9. Deficiencies. hot app l icable.

10. S~p~~~ rnerral Sources Recuired . Table of logarithms .

11. Use in Cost Analysis. See App lication.

12. RemarDs . Le~ rn ing  curves a lso called exper ience curves , progress
curves , improvement  curves , c o s t — q u a n t i t y  re la t ionships.

13. Suggestions. None.

1.15.1
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1. Source.

a. Document. Engineering Design Handbooks, ~)AR C0M P~.mp hiet 706—200.

b. Preparer. U.S. Army Materiel Development and Read iness Command .

2. App lication. Engineering design.

3. Status. 0per~ tional.

4. Nature of Data. Prescribes organizatios of Model Specifications ,
tes ting procedures , qualification requirements , design standards. Also
provides technical guidance for helicopter changes.

5. Level of Detail. Published in several volumes. Very de tailed guidance
for engineering design.

6. Normalization Processes ReQuired. Not applicable.

7. Evalua tion Techniques Required. Technical expertise required .

8. LImitations. Not applicable.

9. Deficiencies. Not applicable.

13. SuD2lemental Sources Required. Cost data from such sources as Contract
Cost Data Reports (CCDRs) and Cost/Schedule Control Systems Criteria (C/SCSC)
reports.

l~~. Use in Cost Analysis. Useful in determining the extent of test program .

IT. Remarks. None.

1 3 .  Suggestions. None.

2.1.1 
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I. Sou r c e .

a. Document . Reliability and Maintainability Management Improvement
Techniques (RAi~1IT) reports .

b. Preparer. Directorate of Product Assurance.

2 . Apnl~ cation. To determine problem areas for a cystem , ido-atif;
components higL failure rates , and to make recortmenc.aticm for component
improvement.

3. Status. Operational.

4. Nature of Data. Analysis of Mean Time Between Failure , Removal ,
Overhaul , Action , etc . for major component items of a system .

5. Level of Detail. Data arrayed by major component part and frequency
of action by intervals of 100—hour increments.

6. Normal i za t ion  Processes  Required.  Not appl icable .

7 .  Evalua t ion  Tech i cu e s  Rejuirec. New estimating technicues are re—
qarred to adapt h i s t o r i c a l  asta to roe new three level maintenance
concept  (MS+) . V a r i a t i o n s  in confi 5uration , such as modifications of
a rm a m en t , avionics , engine , or imp lementa ticn  of Eng ineertrg Change
!r oposa ls  (E CPs) or Prod-ac: Improvement Programs (PIPs) require
ada:tional on~ iysis. Need to sepa r a~te wartime frc-m peacetime data in
ur~.or to develop estimates applicable to the peacetime environment.
F~~:lure r aces  aic ~n the el lmin a t i on  of combat :ncaced f a i lu res  f r o m
the aura base so tha t estimates car. be developed for peacetime environ-
ments. di~ her mt~:nerautical skills coupled ‘citE knowierge of theoretical
a ? ? & i c at : on s .  Imr ~~i l igent  a p pl a ta t i o n  of s t a n da r d  sc a t a st i c a l  anal yst s
too i cues , such as c o r r el at i o n  ano regress ion aa~~~ ’o~~u , analysts ot
variance , p r ed i c t i on  interval estimation , sensitivity and uncertainty
anai ys~ s , cr oT e b i li t y  d i s t r i bu t i o n s , and sampling t ocory .  Analytical
j u a~ ment  r eçu i red .

~~~. T : m i t u L : o m b . Not updated  t r eq u e n tly  enough .

9. Def ~ c i er . c I e s.  Implemented improvements are buried with this data

10 . Supp lemental Sources  R~q~ ired. Associated cost data from Federal
S:ock Number Master Data Record (FSN~~ R ) .

2.2. 
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11 . Use in Cost Analysis. For Economic Analysis ~f Cngineerir~g CEur~ c

Proposals (ECP5) and Prod uct Improvement Programs (PIPs).

12. Remarks. Not applicable.

13. Suggestions. More frequent revisions required . Higher levels of

summarization would also be useful in Cost Analysis.

2.2.2 
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1. Source.

a. Document. Flat Rate Manual (a RAMMIT report).

b . Preparer. US Army Av iation Systems Co~~aand , Directorate for
Product Assuranc e, Systems Performance Assessment Division.

2. A~plicauic-o . Provides statistical manhour parameters for the ~er—
formance of tasks involved at each maintenance level for each aircraft
system.

3. Status. Operational. Updated period ically .

4. Nature of Data. See ~~piIcat ion above. Data arrayed depicts mean ,
median , mode , standard deviation , and samp le size.

5. Level of Detail. By part and major task for each level of
maintenance.

b. Norm allaatioo Processes Required . Data base may require adjustments
for chanbes in productivity . Trend analysis may be required for changes
id such ratios as overhead or engineering to direct labor manhours and
costs. Possible dev e lcpmen~ cost ar.d/or manhour—quantity relationships
t h r o u g h  a p p li c a t i o n  of l ea rn in g  curves , also known as progress or
experience curves, enabling adjustments f or alternative procurement
cuantiries , and improving the accuracy of time phased estimates.

7.  Evalua t ion  Techniques  Required.  New estimating techniques are re—

~cired to adapt historical data to the new three—level maintenance
concept (MS+). Analyt ical judgment required . Variations in confi~,ura—
tim , same as mc-aifications of armar:.ar~t , avIonics , en~ ir~e, or imp lemen-
tation of Engineering Change Proposals (ECPs) or Product Improvement
P co~ r ams ( f l P s)  requi re  a~ di ior :al anal y st s .  E st amatton  f ac to r s  must
be developed to enable conversion of direct to total cost and/or manhour
data tncell~~gor~z application of stanaard statistical analysis tech—
cicuos suco as correlaroom and regression analysis , anal ysts of varianc e,
nred;ctio :-. icrerval estimation , cucsir:vity ann uncertainty analysis,
pr o o c ui l i t y  d i s t r i b u t i o n s , and sampling theory .

B u -.-i:~ tjo~~~. Data reflects direct costs and/or manhours only.
Smallness of samp le size may render inaccurate data.

9 OeTrc1etcie s. Repor t does not identif y costs and/or manhours
cu~~-mdao by Military C-ccupational Specialty. Does not include all the
maintenance actions required for a particular system .

2 . 2 . 3
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IC.  supp lenectal Suurccs Required. None.

11 . Use In Cost Analysis. Useful as ~ means for estimating cost for
var ious maintenance actions provided Lhat the tasks are well defined .

12 . Remarks. None.

13. Suggestions. None .
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I. Source.

a. Document. Aircraft Weaponization , Subsystem Photographs and
Descript ion , September 1972.

b. Pre~~~~ r. Weapon Systems Management Off ice , US Army Avia tion
Systems Command .

2. ~p~~~ cation. To Inform interested defense agencies of significant
armament subsystems and components having application to Army aircraft.

3. Status. Operational.

4. Nature of Data. Tabular data concerning general description ,
app lication , character istics, and other data on weapon subsystems .
Illustrated .

5. Level of Detail. Primarily by weapon subsystems .

6. Normal iza t ion  Processes ReQuired .  Not app licable.

7. Evaluation Techniques Required. Variations in configuration , such as
modificacion of armament , avion ics , engine , or imp lementation of Engineer ing
Change Proposals (ECPs) or Product Improvement Programs (PIPs) require
addit iona l analysis. Technical expertise required .

a. Limitations. Greater level of detail may be required in some
cases.

9. Deficiencies. Not applicable.

10. Suo;llemental_ Sources_ Required . Cost a~ ta obtained from such sources
as Contract Cost Data Reports (CCDRs) and dost/Schedule Control Systems
Criteria (C/SCSC) reports.

1 .  Use in Cost Analysis. Aids Cost Analysis understanding of weapons
systems thus assuring a greater degree of estimating realism.

12. Recu~rks. None.

13. Suggestions. None .

2.3.1 
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1. Source.

a. Document. Operational Test Reports (formerly called Service
Test Reports).

b. Preparer. US Army Test and Evaluation Command , US Army Aviation
Test Board .

2. Appl ication. To determine the degree to which a prototype meets tE~
specified mission stated in the Required Operational Capability (ROC)
document . Emphasis is on field suitability rather than engineering .

3. Status. Operational.

4. Nature of Data. Variable. Contains technical parameters for esti-
mating operating cost data. Also contains narrative material.

5. Level of Detail. Variable.

6. Normalization Processes Required. Estimates developed from prototype
in a test environment . Technical expertise and identification of
d ifferences in accounting conventions ; data may require some adjustments.
Histor ical cost data , expressed in incurred (or current) year dollars ,
requires stratification Into classes of similar price behavior prior to
selection and application of appropriate inflation indices which convert
costs to constant (base year) dollars.

7. Evaluation Techniques Required. Technical expertise required . Higher
mathematical skills coupled with knowledge of theoretical applications.
intelligent application of standard statistical analysis techniques ,
such as correlation and regression analysis , anal ys is of var iance , pre-
diction interval estimation , sensitivity and uncertainty analysis, prob-
ability distributions , and sampling theory. Variations :n configuration ,
such as modifications of armament , avionics , engine, or implementation of
Engineering Change Proposals (ECPs) or Product Improvement Programs (PIPs)
reçuire add itional analysis.

Limitations. Data oeveloped from a test environment , adapting data
to operating environment may differ considerably.

9. Deficiencies. See Limitations above.

10 . Supp lemental Sources Required. Not applicable.

11 . Use In Cost Analysis. Developing estimates for operating costs.

12. Remarks. None .

1 3 .  Suggestions. None.

2 . 4 . 1
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1. Source.

a. Document. Logistics Performance Measurement and Evaluation Sys tem
(LPMES ) reports .

b. Preparer. Army field activities prepare The Army Maintenance
Management System (TANNS ) and The Army Equipment Reporting System (TAERS)
reports , and Depots prepare the Program tatus Reports (PSR).

2. Appl ication. Logistics performance measurement and evaluation.

3. Status. Operational.

4. Nature of Data. Historical maintenance manhour and parts cost are
available.

5. Level of Detail. Direct manhours by type of aircraft for airframe ,
engine , and components , by Organizational , Direct and General levels.

6. Noroalizution Processes Required. Adjustment for inflation , elimination
of Vietnam casualties from data.

7. Evaluation Techniques Req_aired. Regression analysis . Methodology to
effectively eliminate Vietnam casualties from data. Data identification
by depot has been eff ective in this area .

8. Limita t ions .  See above .

9. Deficiencies. Unable to readily adjust data to make it comparable to
that of either the Navy or Air Force. Report does not identify manhours
expended by Military Occupational Specialty (MOS).

10. Supp lemental Sources Required. Not applicable.

~1. Use in Cost Ana lysis. Cost Estima ting Relationship development.

12. Remarks. See above.

13. Suggestions. None.

2.5.1 
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1. Source-.

a. Document. Aviation W~~e< and Space lechcioiogy. Ae rospace Fore-
cast and Inventory Issue .

b. Preparer. McGraw—Hill Inc .

2 . App lication. deneral technical intorccation reiaced to aerospace-
hardware.

3. Status. C)perational . Updated annuall y.

4. Nature of Data . Provides technical amA engineering data for aircraft ,
missiles and engines currently in development or production by the US,
USSR and other international countries.

5 . Level o f_Detail. The aviation items are divided into three geographical
areas: US , USSR , and International. The aviation items produced by the US
are subdivided into the following areas: Military aircraft , miss iles , space-
craft , launch vehicles , RPV and Target Drones , VTOL and VSTOL aircraft , agri-
cultural aircraft , rotary wing aircraft , raciprocating engines , ~~~ turbine
engines , commercial transports and rn-search rockets. The aviation items pro-
duced by the U .S.S.c~ are subdivided into Military and Civil aircraft and
missiles. The International category includes spacecraft , launch vehic les ,
missiles , aircraft , rotary wing aircraft, surface effect machines , gas
tumot no engines ann research rcckets . The US Rotary WinA aircraft are sub—
d i\ iot-d by manufacturer. An example of tne information provided is as
fellows : name and a~ uress of manufacturer , pop ular name of aircraf t ,
number of crew mem}-ers, number of passengers , rotor diameter , maximum
le ngth of aircraft blades unfolded , maximum height , empty weight , norma l
gross .‘eight , number of  engines , engine model , horsepower , hover ce iling
to ground effect , stlll—~ ir ran~ a , and preceding aircraft models.

6. ~oraaliza ion~~ races
- ses R~~puired. eat app licable.

7. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Varies sith application.

m . hlmi tat ians . Onl y cost data included is for U.S. Business , Pers onal
A i r c r a f t .

9. ef i enll e - s .  Technical ~ntorma tion is presented per model only.

10. Suj~j~i cmemt ai~~ eurce.s Recj~i i r e d . ~Taries ’ All the World Aircraft can
pr vlde supp emen tal ted ica~ nat a.

11 . I c  in hosL Anaijals. Dat~ used in develop ing CERs .

15 . Remarks. l~one .

13. ~ c,tior~s. None.

2.6.1 
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1. Source.

a. Document, Society of Aeronautical Engineer ’s Handbook,January 1975.

b. Preparer. Society of Aeronautical Engineers.

2. Application. Provides useful conversion factor , characteristics of
physical matter , and other useful engineering data.

3. Status. Operational.

4. Nature of Data. See Application above.

5. Level of Detail. Variable .

6. Normalization Processes Required. Varies with application .

7. Evaluation TechniQues Required. Varies with app lica t ion .

8. Limitations. Not applicable.

9. Deficiencies. Not plicable.

10. Supplemental Sources Required. Varies with application.

11. Use in Cost Analysis. Varies with application, Develops basis from
which to develop other estimates . Useful as supplemental background
material . Enla rgement of data base for development of Cost Estimating
Relationsh~ a5 (CERs), Asseline Cost Estimates (BCEs), Independent Para-
metric Cost Esc~ nates (PCEs), Economic Analysis (EA), Cost and Opera—
tior4l Effectiveness Analysis (COEA) and other studies.

12. Remarks. None .

13. Suggestions, None .

2.7.1
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1. Source.

a. Document. Critical Item Development Specification.

b. ~~~parer . Contractor.

2. ~pplication. Source document for detail specifications for components.

3. Status. Operational.

4.  Nature of Data. Report app licable to components of systems and includes
physical characteristic data , technical data , design criteria , deviations
granted , narrative material , etc. Report similar to Prime Item Development
Specification which is for systems .

5. Level of De ta i l .  Very detailed .

6. Normalization Processes fred . Must insure incorporation of
revisions into data. Contains estimated data which is frequently
conservatively estimated since contractor must insure performance stated
in the  repor t .

7. Evaluation Techniques_Requirec . Proposed variations in configuration ,
such as modifications of armament , avion ics , engine , or implementation of
Engineering Change Proposals (ECPs) or Product Improvement Programs (PIPs)
require additional analysis pending revision of data contained in the report.

8. Limitations. Some values are estimated by vested interests and there-
fore subject to bias. Estimates tend to be conservative for reasons
stated in Normalization Processses_Required above.

9. Deficiencies. Data not revised in a timely manner and therefore  is
fr ec~uently obsolete.

10. emental Sources Required. Contract and contract modification
cost data obtained from such sources as Contract Cost Data Reports (CCDRs)
and Cost/Schedule Control Systems Criteria (C/SCSC) Reports.

11. U se in  Cost A
~~Lysis. Quick response studies and other cost estimates

for critical items .

~2. Remarks. None.

13. Su~~~~ tlons. More timely revision of data needed .

2.8.1



Source.

a. Docu:-m-nt . Prime Item De-ve uprert Specification . (Detailed
spec ifacations for aircraft .)

b. Preparer. Contractor.

2. A -Jic -atlun. S0L.Los dc~~.:te~ t for aetailed specifications for aircraft
systems. P r c -v i a~~s .~~s:lng of dc—tailed requirements , charac teristics and
d~ scr1p iicn of airc r~ ft .

3. btdtos . U)er~~L 1~~’i.a ~~ .

4. N~~ru rc of Data . Physical characteristic data , technical data , listings
of Government Furnished Material , des ign cr iter ia , deviations granted ,
narrative material , etc.

5. Level of Detail. Very detailed .

6. Norma zation Process ske uired . Must insert incorporation of
revisions into data . Report contains conservatively estimated data which
may also require revision.

7. Evaluat ion_Techn~~~ e~~~~ q~4red . Proposed variations in configuraticn ,

~u ca  as modifications of armament , avionics , eng ine , or implementation of
Engineering Change Proposals (ECPs) or Product Improvement Programs (PIPs)
require addit~ nnn l analysis pending revision of detailed specification.

8. Limitations. Some values are estimated by vested interests and
therefore subj ect to bias. Estimates tend to be conservative because
contractor must guarantee stated performance.

9. o- ’ c~~cncies. Data no: revisea in a t lmely manner , frequently
absol ete.

10. S rmn tui ocucces~~~ m .~ red . Contract and contract modifications.
C~~ t data :Tcora C o n r r a c t c r  eost Da~ a Reports (CCDRs), Cost/Schedule Control
Systems Criteria (C/SCRC) repocL s , and others.

Ii. C ~ e U St  Au. 1- Pr ov ides  w e i g ht  ana per for mance  data which , in
c a n j e nct i on  w i t h  h i st o r i c a l  cost da t a , form data bases for parametric
est imates , quick—response studies.

12 . Rosarks. None.

3. Suggestions . incorporation of aircraft Work Breakdown i’tructure into
report. More t imel y revision of data needed .

2. 8.2

~~~ - _--~~~~~~~~~ -~~~~~
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i . Source.

a. Document. Technical Manuals (TMs).

b. Prep~trer. N orma l ly  prepar ed by contractor.

2. ~pp li ca t ion .  R e f e r e n c e  source for maintenance , eng ineer ing ,  and
confi guration of a system.

i. Status . Operational.

4. Naruxe o t  Data . harrative material concerning standard operating
an d maintenance procedure.

5. Le~vel of Detail. As detailed as required by the system .

6. Normalization Processes Re~uired . Not applicable.

7. Fxaluation Techn~~~ es~~~~~~ re~~. Technicai expertise required .

. L i m i t a t i o n s .  Not  app l i c ab l e .

9. DefIciencies. Not app licable.

10. ~~p~~ emental Sources ~~j~ired . Consultation with report preparer
essential to the development of accurate estimates. Cost data obtained
from such sources as Contract Cost Data Reports (CCDRs) and Cost/Schedule
Cc~-t rol Systems Criteria (C/SCSC) reports.

11 . Use in Co t Ana~y~~ s. Limited use. May he used in some instances
where very specific configuration data is needed.

Re~ rks. COn~~.

13. u~ cj~s~~~ ns. None.

2.8.3
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1 . Source.

a. Docucont. ~Iaae ’~ All the World Aircraft , January 1977.

b. r~~~ rcc . J o h n U. R. Taylor , Editor.

2. Au — I u a t i a : . . C c L e c a ~ reterence work .

3. St ate- . Op~~~ tiaa.~l. u pdated annually .

4.  Da t a ro  ~: ~~~ lis t i~ uf uiccru ft :~auuf~ oturers dv country.
H i s t or i c u l  o~~c h n a c a 1  a . E u  on each aircraft model. Illustrated . Also
contains narrative material . Con ta in s  d a t a  not available anywhere else.

~~
. ~vei -~: . e - :~~ i .  er~~ z .u u~ e- ~mA physical characteristic by mood

fut ~ ch aircr a ft eec

6. ~~~~~ i~~~~~ on Pro e~ ses Req~iired. Done required.

7. ov~~l iatioa Teci.u~~~ios Recui red . ‘A~rt~ tions 10 conriguratiom , sucu as
maul : trations of a~ m amenr , av io n ic s , un~~:r.e , or Imp I or entution of
Rmg ir ice r ~ ag c u a -, -~ :rc~-~~~o s  (RCP~~ eu~. .r o ~ u c t  imprc verr er.t Programs ( D I P s )
r e q u i r e  a a a i :~~ou~~i ~- nal y si s .  nu~-h e r  n~atdec .at t c~~l skt l l s  couple d wi:u
knod leage  of t h c c - r e t i c u l  a p p i : c a c~~or.s. Im t e l l i~~ont a~ nlicat~ on of standard
s :j t i s t i c el  a n a l, a o s  t e o s a l gu e s, s~.cu as c o r r e l a t i o n  ana r eg ress ion  anai~.-s v s ,
analysis of os~ ianc e , sLeu1ct1or~ :n:ervai estumation, sensitivity and uncer-
tainty anal ,- s-is, ~-r obability distributions , and sampling theory. Technical
expertise requiu~-d .

- 
- - 

r 
— — ~~ 0 r~ Ju t iu n ~~i L t  recue~ t~~ not inciucee

ha re d e t u  1 :eg~~~r i t l y  O C C O e C , 0~ rot example , engine wetght , A~2R
e~~g i- : , etc .

9. ae f  :e ric 1C~~. Sea  : tt -~ i o n s  a L ov e .

0 . Si . ~~~~~. • -: Scien ~ ~~~~ L i c ec . Cost da t a  obta r .ed f r o m  such sou rces
as Contract (~ost 

‘
~aza R e c r t s  (OCI Rs) ama Cost/Schedule Control Systems

d r i : ~~c~~ (C/S I-I , :~u O Z ~ L S .

so - .-\o l - : - i c  ~r ,eme n c of eeo~ base tor dcvelcpment od
St sL1n~ t L r . - .-c ~ nt’or,s.~ips ~uE5s), Ba~ e~~ ne Cost Estimates (acEs),
i c ~~c 0 a e a t  ‘u:.ctttnic CL ~t E s t I t t es (iPCNs) , E c o n om i c  Anelysis (NA),
Cost an. ~l - ~:at~ ooa i Effectiveness Analysis (COEA) and other studies.

- -~~~ i - csLe esLiOctes may result from indiscriminate
a::.~~~cat inn of -

~~iy t ~~ca cachma c.ues. Analytical judgment requlcec .

:3. F - e ~~i~~- s .

2.9.1

~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ _____
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TASI 1-1 OF’ LuN IENI S
SECT 0.5 3

COST AN!) ECONOMIC DATA

PAGE

CS ARNY A V IAi )iD SdSiiU4S ~0ra iADh
JIR ICIORDi N -ON hATh!-~iEL 1-bhNA~uY 

Listi~ c-  i A A _  r 3.1.1

D (EEL - U~ A iE IDE caCC FD-c-:~.NT o1~k) PRODUCTION

H i - t o ~~i c a i  P c o ~ co: .~~.: c.:~ 3.z.1

GOVERNMENT Sd-isCEa (L~\CI L1! i.\C ) i-a i- N~~E)
D E ? A R 1 - [ 1  OF ~ f1~fEI<CL

3.3 .1

~ - In  -
~ . 

- 
- I D JON
Cf LANOR s IA ! I o h  Ct

Eu ~,msnt  and  Es m i S  3.4 .1

M o n : h ~~y Ls~~~t RC~ 1eL- 3. 4 . 2

n o c e s a L e  i r i c c~ end  Ieee\C5 3. 4 .3

CL - Du EL [AL ELI ECES
OTR!:R DhNfR~. Es!, Si’i RCI.S

i ’ l J i . t J:i !-N~S

, 0 t L L~~ - l u s t  Dot - c r c  crsaies 3.5.1
Cost  Ir~irrra: on honor : -

c~~~~: ~~~L L L  ace he ar t s  (i Es. ) 3.5.2

hi sa e,1 fe-t eL c o t  cactor cost  enu n an h o ur  oats 3,5.3

S
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I .

a. Joc en -ut . L i s t i n g  of ~A uc r L r a f t .

b. Pccn~ rer. in cecti m~~Lc Icr Mat eri el Marlagemert , Policy, Plans ana
Dr ~~~r am Division , Plans tlranci. .

2. Aca iicat ion . Various.

3. Scatus. Operational , ul dOte: a:a aelly.

5~~~u r c  a! mt - . L ii: costs b r  ro1~ ry eci fixea wIng otrcraf : w i t h
e I e ct r on ~~cs ama arrmi .ct :r  costs identif ic-c  s t i - a ar a t e l v .

5 .  eVe~ 0 1 l~e i a i  ~~ . sy t y p e  o t  i1r~ r~~b t .  

1 ~ t~~~ e. .‘m c -sses Re .ire: . Costs Cequ ~~r L  a dj m : : on : ,  for hot:.
ini~~ tion and ( en t i t y  ( l e O -n I - C  cu r v e ) .  V o r : o t i on s in ccn:~~dur a t : o r.  00 ,
f o r  ‘ag I C , OCI  ficjt io . i s  of ic U~~ ne i i t  

* etagine , or lor e r .Le : ion  o:

~ag d.~~:g c  Prf~~~e~ a ~d ) or Product Imp: -~ omen :  D m a - g r a m 5  ( D I D )
c o ~~r c ~d~~ tao .mi i eu hvsis .

7. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~Je r os ..i: ncp I~~

a. L i t .~~t a t i o n s. .-ita 5ources riot t u C nt  ii a - ~~. Cc:.~~~ uen :lt- , r.
ne ccs~,arv  f o r  n c r n~~ 1~~z~~t : o n  i,r~ cesuos ’is riot re~ o~ l~- oa:~~:n~ .~~e.

9. do fic ioLi es. L a N  01 ddt e  source  ~~.u n : i f i c a t v o n  - SeS decerc. a-.~ :tan
of Jro ’oc s e c - i  O t t e O t d i  so: It ficult.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1- iCf l t 1~~~C d L L O 0  of prccur~man: ac:;on ,
- ~a n t~~r - . - imv cl ve . , yea. p:. ar t - a , f L o ut  a ty  p r - - v 2ou~ I y p rod u c c -e , n a r r a t i v e

~~r lL l i . s aonsj e :-. l u s i  n s , s e e f t e  ~s o n 5 o: en g in a  cos t s .

I l  :t C a s t  Ac~~Iv~~ s. Cr o v i u c s  L s e L e l .  s:o:t:.-.a ~ d i f l i ’ fo r  obt a r . t r .
u n t t  c o n :  e L I C .  Da~~a is of 1~ mtted usefu i n o s s  as a :asis fo r  d e v e l op t m 5
C C L  ~ r a c e e s t : t- a :es .

12. Eanurks . Consult .! ton with prepere:: essL ulel for ae~— elcrme nt of
.~ c . e ~ -_ e  e~~t a m et e s .

13 . - 
~~~~~~~~~~~~~~~~~~~~~ Sea i~~~ l er:et t~ l t o u r - e s  R~m~uired.

3.1.1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I . S c ur c  c

, t .  Doc i i c ot . ~st or i c . I P r - l ; t - t . , - z I t  t o .

b. J’ r e~~a .  ~-r. i i r c - ct u r e t e  for Procur~- cait 1 1 1 1  l r ’ c u c r i , u I .

2 .  A o l  c a t  i i.. l re - ir -m -nt au e iv s i s .

3. St at u s .  0~~er e t c t u 1 .

4. \ c~~~~ c . i ~~~ AL a0~c .  Cos t  ruEs q u a e t i c v  da:~ fror- u~.:vuo a ements.

5. Lev h al Deu~i . Deter :~~nec by c a - u- of . et 0 .  i r c s~- n r  2 -  , date arc-a
decal1 ueftneL bc h r:., of O ( ! ) i t o r j ; a e~. b ’ ’ St 2 t t .

6. D or r e  t - l ou t  :,ces so s  R e c e i r ~- : .  i I i s:u : c E s  co . :  C a t e , O X 7 f c - S~~e(.
I f  i n c ar r e a  (or c u . r r o n o )  y o ur  d u i l ~~rs , r - L l l r O  scr at ~~f i c o t  ton io :~
c l a s ses of s h a l ia r  p r i c e  bel uv i o r  p r i o r  10 s e l e ct i o n  and 0 0 ) 1  0 c 00 C 0

o f I i r a p r l a : e  1 a f l a t ~~on i n d a c e s  wh ich  conver t  costs  to c o n st an t .  (base
‘. -~- r )  ~~u - 1 ar s . . .-v. iop lnent of ost — .i n d / o r  — :~~utI accu:— . a n E s t ’  r0 u—
t i o n s e i p s  :h r u u - ;h .a i :) 1 L- t i o n  c-u l e a - r o l e ,  cu r v e s , u . s a - t o w n  a~ I -  
~ e - . -~~r i e n c o  f e r ves , e a a : l i u g  eu J I s t e e n t s  f o r  ~ 1t o r n ~~:z v e  r a c u r e m e n t
L O O t  - ~~ -s , and 1ra rov~ ng tine accur ac y of .icc )O O S C I .  c - S E ] .  . t e S .  

. k c e l i t  - 
~~~~~~~ ~~c TL.i r i  . I nt o l l  a _ c - -it a p p l o  a: - - n of s:ere~~’ .

S t t S ~~ i~~ e L  :ieL~~~\’ s t s  t e~~~r 11q ues , sac ! as c I - ar t a n ci o n  sta r -
a a~~~y s i s .  ~n a [v s i s  ~: va r~aance , prc-e :ct a Ln:er\-a. c-st ’aratior.,

t I , a r .  ui .~~‘ tu-i a t i t V  . t C L V S S , pr o~~~b s a t y  d i st r a l  - .~~ t o n s , nc
seu~up i : u t .~ t h e o ry do: a a ” o ! c p u u c n t  of L o s t  e s t im a t e s .

a . ~~~~:atic ’fls. Data r iot  c o n t u o u ly  p r e a . ~r cd , r~~s ul c i n~ on
In  :[‘.e con tinui ty of a pa::ic ~a: r - - . a r c - r u nt  h i s t o ry .

I’. Dcrloic--nc~ es. :-~~~~~ L r ;i t  .1 i o n5  ~hcve . In~.ui1t:v to  eLrtray costs
r m C n n L - u :~ c, ~~e c  o lu O c -  e s ta t Es ~ c at  of r o n or :  proceh:es.

IC .u E s u  ruel Su~~rcas Eec~~t e .  Dot c-n s~- Co r.:r~~ct  AcEs a A _ L a c y  d 1 r ~~.

I i .  151  1 ’  COSI  A c .  ‘:Ess . 1 r 1 ar ~~~o n t  O~ o ut s  I s o  for  ~1eve1 c a _ c ot  of
C.’s: i- _ s t t u _ , c i r i _ - r - - 2 , t t o ~~~: o s  ( E s - I R s ) ,  E~~ eI a t e  Cost  2 - s c I r a tes (laCEs) 

L f CI t t a.r.:~ t r ~ Cos t  i - S t 1 l ~~ i_~~S ( . 5 ) ,  Ncoicuu tc -\n v sis  ( F E ) ,
ace ) pL -r a c i t E s  i-’ f f e c~~iv ates s A r . I y s i s  i f l O  ot ier s t e -a le s.

i 2 .  - r~ 

I . - - . - - - e a I a . u . ~~~~~ ,-  - -
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I . S e a  r c * .

a .  P m _ c u t  - i t 5 i f l k ’ S i”  CL fl l t  l L r i i ~ I) le s t .

b . )‘ro [eIror . 0  I a r t ~~~~ o f ( L o n e r -

.1. Aa ’h I - TI! 1 ; .  ‘ 1 0 1 1 0  ~‘ - n 0 m ~.C  i n t o r l u i . .t ~~on.

. St . L U S .  O aa ru ti on I . _ j c l a t e L  ac r u t u ~~y .

a,.  N~ :ca -~- o z  C a t - . Cnn t d , a ) a  ar iu ta  itl~~~ce C flO m1e t i t e  SC .  t u ~~ by ,. u a t n

~~r C ,.~~f t e f .

5 . , , V e l  Of  e L l t u 1 .  \-‘ r v a - t a l E s - .

6. N r ~a i z a o i 9 n :I ags: -~_ :ae~ u~, r 1 U ~. A -L u s L u u e r t s  f o r  ~ ef a t i , .,  a~~,.

c . e I ~~ L-S IC p r ) 1uc ~~ 1 ’ ’ u t  i n  s - n .  s - - u .

7 .  E v h c o t a o n  c~~~u ,  - 1,H° N e U O O t O .  u u r . cob Ju ~,,ruauJ C d~~L e o p r ) p r .  - -

a i u , t a  -
- O c c a j ~~~~ :i a i i lV ,  u are coa l Is r eua a c a - . .

9 ~ 
) U C

U .~ I) 
— 

c L -m ~ - ~ . ‘ a plicat .~i

‘1 c’ L ” C ‘, an L i C )“~~~ U

an iorc cc sc ;n . - - 1  a. 1’: c; ..rC prc~ u ctb’,ity ire ~ces.

. 2 .  - -a_~’ ~ 
on- .

I. S~..f ~~ ’_5 A:tP~~~~ l~~ 1

3.3.
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1. Source.

a. Document. Employment and Earnings.

b . Preparer. Department of Labor , Bureau of Labor Statistics.

2. Application. Public information .

3. Sta t u s .  Operational. Updated monthl y.

4. N a t u r e  of D a t a .  Labor data including earnings.

5. Level of D e t a i l . By industry subgroupings.

. Normalization Processes Required. Not applicable.

7. Evaluation Techniques Required. Same as for Wholesale Price Indexe5.
A d j u s t m e n t s required for changes in productivity.

N .  L l uit a . t i on s .  Administrative and other overhead labor rates not meai ’ u r e a .

9. D e f L a i e r c i e s .  See L imi t a t i ons .

10. Su~ p lement a l  Sources Required. Same as for Esolesale Price Indexes.
Also . ICnolesale Dri.,e Indexes are a supp lercencal~ source.

;~~. I~~~~~in Co~~t J . .a : ly s is.  Development of historical ~nf1ation indices t-a r
.- E s r .  c a me , En0ine , and A v i o n i c s .

. U ~~~~~~~. 1 5 .  C a n s i u cr a n l e  errors  car. r e s u l t  f rom i r iprccer  USC of evslaa:::n

Es. aoag1est ,u.us. None.

3.4.1
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1. S o u r c e .

a. D o c um e n t .  M c l l t h l v  Labor Rev iew .

b. ~~~f i a r e r .  Department of Labor , Bureau of Labor Statistics.

1~~ Ao~~lica ticm . Public c-conomic information.

3. S c m u ~~. Ope caciondi . ~~id j t~~u m o n t h~~y .

4. l’a~ atnt o Duca . See Level of Detail below . Also contaor.s technoca I
euue , cacemic nerretive :auaerial useful to economic analysis.

5. ~,e-;cl of oetai1. PetaEs ed . i.’holesalc’, consumer price , employment ,
h O e  e a r n in g s  i n d u s t r y  suo;, co up i n gs .

6.  Noi-naliz.srion i’.~ocea-sL s Ee~j ci r c a .  Not applicable.

7 .  .v~E s_~ t I o o  Tccna i j~~ues  R e c u ~~r~~d .  K n o w le dD e  of higher matnematical
: n e o e o t~~cal bos s f U P  d o v U - l op ing  o r , c i e x e s — — — t o  in c l u d e  :a050ro , Laspayre ,

local i unaexc-s, seasOn~~i adjus:uaeat m e too do logy , :renc., ama
t a r c -  s O C I O u i  ana  ly sos  a r e  ludmg 0es—~Esrikir,s ~ atoregressive integrated
c vi:;! a Ve r a 5eS , r u r t e .  owen spectr.. anal ys is , and naetnoos for con—
s::.ct ng averages I n c a ~~D l n g  a r i t h m e t i c, geometr ic , an d hu m mo n i c  means ,

oX~~~nO n t i e 1y w e a ~~~ Ce movIng a ver a g e s  ( smooth ing  t e c h n i q u e s ) .
Alsc - h.~ to  d e v el o p  tim -ut - - er f u u a c t i c n  riodels utilizing leading indi-
cators. Econa mic 000Kgt-ounc aiso essential.

h . aEs’t ati oru -. COU - ,.ter ,C V o l  of ce-tao.. otter requirec .

9 . O e f i _ I . .. . 0  t ~~eL, _ ,.Cd L t i C .

10. F-co iem~-a.~~l E~~ rcos , ‘ c-cuare-c . N r i O l o e . . 1 , -, ?nic.co. a - . Cta.ce Indexes ,
iait p loymer: and Eazmaa g’, s.

11 . . r c  r Cc51 Ar ... s . ’- . A ,i S L 1~~ ..l o n e— s ou r c e  docu:ue~,: c. t r ace  the
RI a c O r ’ 0C1 - , , v , i ,,. ~~e: t i r .  ecor.(a’ic t u n I c  s o : l u n  f - a r : a c . I a n lv  pr ice
cr c  aces. ;,v c - at : s:, !. t Q , L C o t 1 L  Croc.co .n, crice I m u e x e s  show p r i ce
j n d o x  l e ve l  a: lay do: t i c - f e  .a :;  ~r, cae0tacn , .-ec1u i r i n_  a ccr.so,lerable
o tort ro a,- .rc:. th; u,,n v-  urac - s of p a m p m e t s  to trace the u i st o ro c a l
aeraev . r ot .i.. i n u t - x .

12 .  R em a r k s .  N o n e .

13 . a ;  - - - stioris. None .
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1. Source.

a. Document. Wholesale Prices and Price Inoexes , January 1976.

b. Preparer. Department of Labor , Bureau of Labor Statistics (BLS).

2.  App l i c a t i o n .  l u tl l c  information.

3. St a tu s .  Dp er a t a o r . ul .  i,p d o t u ~ r forat 1v.

4. Nature c f  D a t a . Wholesale price and price oncexes for specific co-immodity

~ nd typ e  Ot  i r i d O SCt~ gr oup i n g s .

5. Lev el  of Detail . Considerable. Commodities suocivided to specific
item level identified by ;uils developed code. Example of typical level of
det ail : “Al 0minu m Extrusion Rod , Circle Size 4 to 5 inches”. Various
levels  of s u mm a r i z a t i o n  also developed .

6. N or m a l  l z a tior .  a rocesses Required. Not applicable.

7. Evaluation - eca ,n inyue s  Eec -.airenl . A p p l i ca ti o n  of various mathematical ,
s t a t i s t i c a l, eco nomic , and e c c n o m ct r o ~ cocesses including weighted arithmetic
and hamaior .ic ncar.s , cor.s t rucc~~an t echni ques fo r  construction of price indices
( i n clu din g  !.aspc”re , Paaschc , typic al ‘-‘ear , and Fisher  ideal in d i c e s ) ,  non-
l i nea r  r egr e s so o n , z~~r-a se- n e - s  an o iv s~~s , aucoregressive integrated moving
avera g e  nu r -Lei ~~, forecasting with ~e ac . ir g  indicators (transfer function models),
s-a pply and demand concepts , relatton shlps to monetary and fiscal policy ,
re l ut i o m s h i ;,i s to , n c e rnat . -onai t r ad e , e f f e c t  of chang e  of base and weighting
factor- to lEsS O ; .01 : sn ed  ondoces. Abil ity to disdnguish between techniques
req-aores caeerscsme :n; of t h o c r y  as well  us processes. Judgemental analysis
u r i O  anow ec 5e- o~ r .e i icopter  c on s t r u c c i o n  r ec . rr ec  in. id e nt o f y ing indexes
whoch  p a r al l e l  h i s to r ical  cost behavior . Ab i li t y to perform statostical
tests of h Y p ot h e s i S  5150 requiree .

0 . lulutu itacaca s. aut ~iished aLL ~0 e t C e S  a )  not necessar ily  measure the same
Items , r.or involve the same wei~;iir:ng factors as found in Army helicopters.

~~~. .lefa - ’ienc _ - . DOSe price o ft e n  r o t  avoalabie for specific commodities.

~3. Ft - -r . o a t a l  e_ :ces_ R ec~ t~~r ec . Texc~ al m at e r o a l  on s tat i s t i c s, t i m e
s e- c o o s  an..iys s, eco- ...-. -aics , econounrorics , Cost Ir. tl o rm.. tu lo n  Reports (CIR),
now replai c-ed by Contractor Cost Data Reports (CCDR), utilized to develop
soighting factors for AVSCOM indices.

Es . faa ii’. Cc , a t:a.. co-s is .  D e v e - l o -u t e n t  a t  D i s t o r i c E s  i t af l a t i o n  ind ices
um t n p:o ec:lons :-r f u t u r e  e sca l at ion  Inaices  for Engine, Air f rame and
Av ioria cs .

~~~~~ ,~__ -_-._ .- - ,-
~~~~~~~

.... - -~~ .__: :_~_ii_~._._ 
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12. RomarLa . Considerable errors can result from the imp rope r use- of
tecthfli cples previously discussed .

13. Su~~~e st i on s .  None.

3.4 .4
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1. Source.

D o c um en t .  Contract Cost Data Report (supersedes Cost Ir,forutaation
Report).

b. Preparer. Contractor.

.Aoa icr.ta or.. Provodes actua i and estimate-a cost -ama other dat~ don
Army h e l i c o p t e r  systems . Designec as a DOD in f o r : :h a t I un  s y s t e m  to n r o v o~~
agencies w o t h  engineering, development and procurement data necessary to
deve lop estimates.

3. Status. O per a t i on a l .  Updated quarterly.

4. N i t u r e  of  D a t a .  P o r t r a y s  r e c u r r i n g  and non—recurring actual cost 0505
on date and os tima ted  costs to c omplet ion . Also provides p r o du c t i o n  lot ,
direct manhour and direct cost data for progress curve.

5. Lc’-ei of Det~ ii. Costs by major WBS element are funct ional cost
categories.

6.  : - lormaf izat i ~~n Processes Aecu ir ed . A p p l i c a t i o n  of i n f l a t i o n  indices ,
learning curve adj-astntet-.ts , accounting adjustments for burden costs ,
creaks  in. production.

7. Dv~~~u a t i on Tecua r iU la u e s~~~~- cu i r ed . Regress ion  analys is; ~nowledge to
ac~ ust Es - c contractor accounting conventions.

R .  L -l u c o a a t i o r i a . Inability to portray costs of older system because of
lute escabloshment of report procedures.

) 
— 

1~~~~~~L~~ ‘- 5 ~~ C C  t.~ .~e e S tL U  by L o rn  do S i ’ e-~~ C

- a o .a :rc.c co r  • s accountiog s l / S t C u ~~, e n t r i e s  are fr U - q u c n o i y hos t
Ca s t  da~~~ sa u t e - t i m e s  &t too h igh  of a I-kg level. Dat5 porcr ayec

are often on inconsistent or incomparable WBS basis.

Es. S-a --j0lenemtal S o u rc e -  R e q u or e d .  Data Plan , Historical inflation fac tors ,
DoS csc000r.ary.

.. Le:n Cost An.a~ ’a~ aa . Cost Estimating Relationships (CEE) and C o s t —
- , t ~~ty Ro1~ t1u nsCips ccc UnoependenL Parametric Cost Estimates (IPCE),
I C S e - I t r .e Cost EstImates (BCE) , and other studies . Used to develop weighting
.ctors fo r developtuaer.t of inflation factors.

I c .  - n . r k s . D ot a r ) i i c a n u l e .

13.  OU U S t i t t i 5 .  I nc .

3.5.1
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1. Source.

a. Document. Cost Performance Reports (CPR).

b . Preparer. Contractors

App lication. Various .

3. Status. Operationa l , updated monthly.

4. Nat ure of P n i t a .  C u m u l a t i v e  and noncunu la t ive  a c t u a l  e x p e n d i t u r e s ,
approved budget , and contractor estimate to complete for RDTE and Procuremen t
appropriations.

5. Level of D e t a i l .  Work Breakdown Structure (WBS) Level  I I I .

0 .  N o r m a l i z a t i o n  Processes  Required. Varies with application. Costs are
in incurred year do l l a rs , requiring adjustments for inflation. Learning
curve adjustments may be- required for certain applications involving in-
vestment costs. Also , modifications fo r  changes in scope of work may be
r e q u i r ec .

7.  ~v a iu a t oo n  ien h n i Su e - s J~~~ utr ec c Var ies with applicatoon .

a .  L a u t o n a t i o n s .  D a t a  r e f l e c t s  direct costs only.

9. j e f i c -~~en ci~~~. Season s fo r  changes  in estimates not always fully explained .

10. ~~~~ ecor :al  Sa 0 r a e s  Ee~ u or e d .  Di rec t  contac t  w i th  P r o j e c t/ P r o d u c t
:-im n.~ge: ’ s O f f i c e .  Must exp lore  reasons fo r  change in estimates due to
change-s i i  scope oi work ar.d other factors.

11. I s e  an L a st  An alysts . Developmer t of Total  Risk Assessment for Cost
E s t i ma t in g  ~Ti~~.CE ) f a c t o r s .

12 .  Aemarks . This Is on e  of the Cost/Schedule Control Systems Criteria
( c / F c s C ;  r e p or t s .  Good a n a ly t i c a l  ~udgement required to identify similar
EsS eleraeo:s f o r  TRA CE f a t  or d e - v e - l o p m e m t .

Es. ~ a~~~ stions. Reasons b r  changes I:, estimates should be more explicitly

It —
~~~
- -



- T~~- E sT Esr~~~T- - ------
~~ 
-: J J E s~

1. Source.

a. Document . Miscellaneous contractor cost and manhour data.

b. Preparer . Contractor.

2. App li.- at I o n .  Variable.

3. S t a t u s .  -O p e r a t i o na l .

4 .  :~..t a u r e  of  li~~t a .  Examp le - s include prototype actual dOts , cost ama
a ir e c t l ~~t or  murhours for material , subcontract , assemb ly and test.

5. Level o’ Detail. Varies with application.

6. No r c a l i z a n i o c ?r cce sse-s Re~~~~fed . Id e n t i f i c a t i o n  of d i f f e r e n c e - s  i t t
a c c ou n t i n g  c on v en t i o n s .  A b i l i t y  to adjust data base for these &Iifferec .. ~ s .
Historical cost data , expressed in incurred (or current) year d o l l a r s , re-
quires str.tif ic~~t ion in to  c lasses  of similar price behavior prior to selec-
t ion and appEs.ation of appropriate inflation ind ices which convert costs
to cons t a n t  (base year) dollars. Similar stratification needed be-dc-re-
a psvong ~sc~~lation r-:ites to estimate- the effect of inflation on future -
costs. Development of cost and/or manhour—quantity relationships thro0g h
application of learning curves , also known as progress or experience curves ,
enanling adjustments for alternative procurement quantities , and improving
tI- c accuracy of time phased estimates . Cost ad jus tmen ts for  d i f f e r e n c es or
ch~ nges in tIte scope of work may be required . Trend analysis may be re-
qu ired fo r  changes in such ratios as overhead or eng ineer ing to direc t
labor manhours and costs. Technical expertise required . Data base may
require adjustments for changes in productivity between fabrication of
prototype and first production unit.

7. :-:vaiuation Techniques Required. Vat iations in configuration , such as
modifications of armament , avionics , engine , or implemen tation of
Engineering Change Proposals (ECPs) or Product Improvement Programs (PIPs)
require additional analysis. Estimat ion factors must be developed to

~-nahle convers ion of a i re c t  to total cost and/or manhour data , high e r
:aa tr ematical  ukills coupled with knowl edge of theoretical app lications.
Xor . t c  Carlo simula tion techn iques frequently required.

l i m i t a t i o n s .  Data froquentl y port ruyrc on an inconsistent or ir tcora—
pi r u n al - Work Breakdown Structure - (WBS). Valua~ are estimated by vested
interests and therefore subject to bias.

9. e r i c f tn c i e s.  Possible inability to portray costs and/or manhours
nc-noose of late establishment of report procedures.

3 . 5 . 3
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10 . Supplerneotal_ Sources_Required . Defen se  C o nt r a c t  A u c i t  Agency (DCAA ~
merhodolo~ y for adjustmer.t of changes in manufacturing technique-s bete -e-e-n
prototype and first production unit. -

11 . U se in Cost Analysis . develops basis from whi0ti to dev e5op  o t h e r
estimates. Also enlarges cast data base- for development of Cost Estimating
Relationships (CERs), Baseline Cost Estimates (bCEs), lndependemt Para—
metroc Cost Estimates (IP(hs), Economic Analysis (EA) , Cost and fperati u5
Effect iveness Analysis and other studies. Also useful in developing sou c
analogy est imates. -

12 .  ReuturKs. None-.

13. Suggestions. None .

I

i
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1.

a. Document. AR 57u—2 , 0r~ e-oi zation and Equlpacat Authori zation
Tables , 11 June 107~~, w i t h  Change o.

b. Pr~~ arer. Department of the Arruy .

2 . ?~~~l i c a t i o n.  D e - t o r u a l n o s  personnel an~ equipuu e:t e-utho riz~ tiun~ for
s u t e - c i f i c  Arruv functions.

3. u- u - a : u c .  Ope ra t i ona l .

4.  D rure of D a t a . List  of number of pe r sonne l  au tho r i zec  by job  t i t l e
an —i number and s p e c i f i c  types of equipment f o r  each Arm y mi s s ion .

5. l eve~ of D e t a i l .  See N a t a r e  of D o r a  above.

6 . l o a n n i  ~~za t  ion Druc esses  se-~ ui re -D . Conve r s ion  01 e-r sc-cr .e1 sasces to
:5nhouirs o~ w o rk  a t  i~~izing standard factors for ann-~al leave , sick leave ,
ov e r t i m e , 0nc no n p r o m . o t iv e  t i n e .  Analyttcal j u d ;~~ec.t r ec~~ir o t .

7 .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ h i g h e -r mat homa ~ :. u l  ~~~~ Is co~ pieau
w i t h  knowle dge  of theo re t i ca l  app l i ca t ions .  I n t e l i l g e n t  app l i ca t ion  of
standard s:at~ stical analysis te-chni~ ue-s, such as correlation and re—
gr o s s i o n  a n a l y s i s, ~ n - i ly s is of v a r i a n c e , p r e d i c t i o n  interva l estimation ,
se-o~~~:iv ~~tv  ~ nn -uncertaInty e-n~~i y s ts , protahility distributions , and
s-implI rc~. the-cry . Nov esrirating tectniques are re-c~uired to a~.apt
c~~scc:ic~~l d a t a  to the new th ree—leve l  maintenanc e concept  (MS+ .

8. Limitations. Data trequencly obsolete.

9. o a : t  c ~ n - t e ~~ . Not ~i .~plic~ h1e.

lo . t o  p l e r e - u c  co~u u ce~ R c j ~ i rt -a . A r m y  i - c r c  e r i an n ng Cost  Handbook;
ElI 1 01—20 -; AR ~ 7 0 — 2 , )r g an i z ~~t i ou e-a~~ Ri uijnen t Autacrizution f a n l i - s;
Nil m ary 0~ cmput :oroi l Speclilty T r o i n t n ;  Cast Handbook; specific libles
of ~-r t itat ion na E q u i p m e n t  (T OE)

Es. -~~~ a C ~ ArEs 
- - Es s. D o v e i o p r u era t of r::-erat ing cost est a n e - t  log t e c h —

.t1~~ues  oc a s e l i n~ l os t  l i st i m ~~tes  (BCEs) , Cost and C-~ erattcn ~Es u - : f e c t : ve—
Analysis (CORN) , Rcor~omic Analysis (Rh), and o th e -r  s t u di e s .

12 . ceaa r~~-~. Nc- ne .

1:. ~~~~~ -~~t 1o n s .  None .

4.1 .1
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i .  Sou rc e .

a. P o c a t u u e n t .  -In l O i — 2 0 , U n i t e d  S ta tes  Army A v i : -~t ion P l a n n i n g  1-b asa l ,
i - o i - :u n r ~ l ) 7 6 .

b .  Dr ~- csr L r . - -J q - .5r r e c s , Je~-~~r L~1e- : r or t ac  A a u - y .

2. ~~~ - E s c 5 t :  A-~~s c c - ~t p1~ n : cn g gu i de -

3 .  St otu~~. Opee~ r to. . Revised re -gEsncl y.

4. 1 :  -
~~ ct - -  - . Dives  o r t - c a c t  ~u t h c  i z a c i o n s , d1,an.~ h o r  progr ans ,

attr ition :~~~~e- , sca~~uard aircraft -iar ac ters , :.axlc’mn ~ Ii~~w~~-~1e operating
tines for r~~i or o , - a~ s, fecry~ a~-, and Es;i 1apirg , tools , fu~ 1 ~~c.d 011
u-~e-d , :~~~~u o t ~~~~.d rme  u~~ o d or s  ~ ad at e g r a e - s , p~ r-~-u -nac - :eC i~~e - u a C u E s , costs
p0c E s - - I n 5  hour , 5i-i i c  f 1~~~a ay  costs , a v i on :c s  and aroaaer~t costs.

5. L o v e - I  of C e - t o t  I . dv aircr5ft series an d  mo de l .

6. l-:~ c u ~~~t a r ~ i c  u ~c - e s - c L :- c . h~~s tor i cu 1  cost  data , axpressed an
inc a u r c d  (or c~.rr~ nt) year dol lars , ce-gaine s ~ t r a t i t i C . t i o n  in t o  c i a s se - s
ci s~ u : t I5r ~c :ce be l - a c : cr  ~ca-o r to  sele-ction and p . : c s t i o n  of appr c- —
unlace inflation indices oEscr~ convert costs to -constant (base 1~ear)

h -id ioms.  Do v e - lu t e -n t  of cost and/or .aniium ~r — g : a n t i t ~ r e i a t i c na n i n s
throu 5h dap 11e --~t~ - u :. of l :it~ ng car v es , also k t tow~ as p r o g r c -~~s or
e-X c - a r l C n C e  ca t-yes , cn~~a l i o g  ad j s t me nt s  f o r  u l t e r n a t i ve  pr ocurement
cu~ n c1ties , auEs i i : p u c v i n ?; the accuracy at time rhased estimates. In the

ad Cost E s t i n a t ic 5 Re l a t i onsb~~p s (CERs ) for aircraft with 
nial  c . a p u s it i o n s  - t i f f e - r i n g  f r o m  t u O O s  constituting the data base ,

aam atments am-i -s’ be required . App~~ co:ion of standard accounting tech—
n iqu a s  such as d o a c e u c a t i o n .  Da ta  ba~~ - u y  re g ai r e Od~~ L 5 L . l e - O t 5  for
aan ;-~s In pc-ur ’ic :i caty.

7. Eva i c a TecI - -j a et~-t f r e d . New estimating techniOucs are rt
cc- aEsEsi b1a ocica l oats  to  the  ne-c t h r e e — l e v e l -  ~~~~~~~~~~~

c u r r e nt  ( - :o~~~ . -~uier :ouEsn~it:cai skills coup led a i th  knowled ge of
t c ionc ot lcd s - c~~t lo  s. I n t e l l i gen t  a p k i ica t ion ad
st o t l s i i a ~nEs Ess t e - c h o c q u e s , such as c o r r e l a t i o n  and regress ion
ana l ys~~c , an a i sis of v a r i a n c e , crociction inter-;o l estimation , sea—
s i t i v i : y  arEs u :e rt a i n ty  ~r a lv s i s , p r o b a b i l i t y  distributions , and
s am p l i n g  theory . Te- orulcal expertise required.

8. l~~~~ t o j u -  , Inc itnia n  of w ar t i c e  Data d iacoct s d a t a  1 - a b e - .  P EMA
p a ct s  i - t a t exol uj et i  . N o a v i o n i c s  or w e ap o n - mair1ten~ r c e  s t a t i s t i c s .
)uraaEEsje~ of p c O d u  - t i o n  for  w h i c h  s tandard  un i t  p r i ces  are based are

tto t s u - ~~~- . Depot  lat - -u r  s t a t i s t i c s  have bee-a  exc lude -c .

9. ~odicien ce-s. C-roe- .

~~. 1. 2

I
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10. ~uj o c m : C c i l ~ t ru -~~~ kL~~ui r~ d .  o i ra~~r y  C~~sc bui~~ Book f~~r A r u a y
l lu ta ~~~ rs  t a n - c  ~ u 1 u t  i o t a  i rh i c e-~, , additional J u ts  to cover gaps
t - X ~ l a m e-u in !.lc~~t - t : c ~~s above , m u t a r t o u n  ~~~ POL Cos t s  a.i so ne-e-ue -a .
Cost da ta  o b t a i ne d  from such sources as Coutrect Cost Data Aepo rts
(CCDR s) and Cctst/Schedule Control Syst ems Criteria (C/SCSC) reports.

11. U se in Cc~st c~°° Cui t r g e -m e r t  of d a t a  E s s e -  for ue -v e -~~op m en c or
Cost ost i tm~t i n .p R e l a t i ons l ap s  ( C E R 5 )  , has~-~~ine C o s t  n - i  1: .ste-s
I n n c p on~i e-a t  I’ c r a m e - t n i c  Cas t  E s t i m a t e - s  ( I P C E s ) ,  Ecuo- ~r i a  A n a ly s i s  (EN)
Cost and Operationa l Effectiveness Analysis and other studte-s . Also
used in creation of computer models.

12. Remarks. None.

13. ac estiutm . :-Cuuaoal ~hcu~~a i i401U0e - e ad ar i caaa i d u E s  covering gaps
e x pE s t i ne d  in Limitations above.

4 . 1. 3
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1 .  Source.

l)occtouent . Th e Army Force Planning Cost dandbook , June 1977.

b. P repa rer . Comptroller of the Army .

2. A - a u a l i c a t i o u i . Gives direct sOC ind irect operating cost and manhour
factors for andirect costs. Contains Data not available anvwhe--re else.

3. S tat u s .  Cue-rational. Regularly upuated.

4. Cu r a r e -  oil Data. See App lication above. Also contains narrative
material.

~~ . Level  of Detail. Cost and manhours portrayed by appropriation ,
cost category , budgetary account , ra nk , aircraft model , f ving hour ,
ton , year , or other performance factor.

6. Noncaalcza tion i’rocesses Re uire~~. His tor ica l  cost da t a , exp reu sed  in
incurred (or current) year dollars , requires stratification into classes
of s:.:115r pri ce beh5vror prior to se lec t ion  and app l tc a t i o n  of appro-
p r i a t e -  r m ± l ~~tion incices which nonvert costs to constant (base yea r )
d o l l a r s .

7.  E v a lu a t i o n  Te - cu  u 1a e s  Recurred ,  hi gher  m a t h e m a t i c a l  s k i l l s  caup lea
wi:h knowle dge  of t h e o r e t i c a l  app l i ca t ions .  Inte l l igent  app l ication of
standard scatrstical analysis techniques , such as correlation and me—
gressior . a n aly s i s , analysis of variance , prediction interval estimation ,
sensitivity ama uncertainty analysis , probab ility distributions , and
s a m pl in g  theory .

8. Lamit atlonts . D a t a  not portrayed in a kork Breakdown S t r u c t u r e
(1-Clas) Esmrat. Lack of data  source identification makes determination
of proper supple-uuue ntal sources difficult.

9. ;eEs - ::e-a-las . None.

I - . f u o ~~lemenou i f o u rc e s R eqvi red .  Summary Cost Data Book fo r  Army
Mc~na -;ers ; Eli 101—20; AR 570—2 , Organization and Equipment Authorizatrcn
Tahics; ~olitar y Occupational Specialty Training Cost hanabook; spec ’lftc
bor ic of Organization ann E quipm ent  (TOE) .

11. Cse in Cost Ans s f s .  Development of operating cost estimating
:echn~ u:aet Icr BaselIne Cost Estimates (BCEs), Independent Parametric
ulost Estimates (IPCEs), Cost and Opera tional Effectiveness Analysis
(CO Dai~~, I r om omi c  Analysis  (EA) , and other studies.

Es. ~e-m:a rk .~~ None .

12. Su~~ges t ions .  N o n e .
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Es Source.

a. Cu~~u u c t . t .  ~u
’ive- ‘tear Aeronautacal Depot Maintenance Plan.

b. Pr cacL- r. i- re-~~~ce-u jointly by 1)crector.~te for Materiel Mar~ageacr .t
jiiu Directorate d5: Naint e-nanre- .

2. A -  1i.~~ t 1~~ u .  ilortrav s ~urklo5d e ftor r~ us~ ccc~~Le -u with depot ove-ru~ al .
For p r o g r a m  r e v : ew .  Aids  in scheduiing sad assi gning of work.

3. Status. Dpono cal - Couap-oterrz~-J [Iphoacc aicu n cr~ar.ges in t ij a c . g
hour scenario or workload mixes. Updated at least annuall y.

~~~. D a t : u c e of Dat ~~. Comput e-c printout listing ru - e-r u Iao-ur s , dollars f or
s1stems and major c~ttu ponertts. Only source from which anticipated ove-rESEs
Cuatataties can , be obtained .

5. l evel  of Detail. By facility , by system , compurtont with separate
ov e r ha u l  a c t i o n  f o r  c u d  item as an entity.

r . hocnn u jz5tilt fl Ci - - Cos ~~O5 R e - m i red  . Cccasioitaily , lee-ru in 5 carv e ao~ ust—
m o a t s  5re reCurrccl u~ oua the introduction of a new it e -m of equipment . Must
adjust for che-oges in  d i e - i n 5 lour prograuuc and aircraft density.

7~ Sitlh~~u i d t l~ t~I i  m d  d . Technical expertose re -m~uire-c .
Intelligent ataplication of standard ~:5tiurical analysis techniques ,
bach as cc-;re-laraon and regression analys is, analysis of variance ,
p r e d a c t i an  in t er - ca l  e s t i m at i o n , sensitivity and uncertainty analysis ,
acohab ility cistributions , and sampling theory. Higher mathematical
skills coupled with .au-uowlehge of :hee-retical appl icatir- uas . New estimating
c e - c n n - . es ~r e -  r e - c n i r c -d to ada .~c t i 0 t o n i c e - 1  de - ca  to th e -  -uce - .v thre-a--le-v~J
m a i n t e n a n c e  cc- c c en t  (l-iS+) . Vani~ ticr,s in C (nti~~aratiOn , s0ch as m o d a f i —
catuoris of c:u .. oi,t , avie-aras, eruglm -.e, or lnp ierentaticn of Engineer ing
Change bropas5ls (ECF’s) or Product Improvement Programs (PIPs) require

~ahIt i- ua~ l an~Esysis.

o. :ic-ui t~~ ioa,~. e.~c-1~ shc-; values are - prcjected . Iruerf~ cier.c:es non
ce-rant oroaact caprovements not accaunute ~ for.

9. he .~~ieiac lea. 5-Ou,,~.

JO. n - - e r i e - n r a  n u c o s 5c~~~i red . ,Neeu depot labor rates and Material
Seviaw List -cf Comp onents consumed .

4 . 3 . 1
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11 . [se in  Ca st  Ana ly s i s .  Used as da ta  base for Economic Analys is.

Es. Re-m.irk~~. Report lm ~ s spee-itic emphasis for organic and cross—service
support. Althoug h commercial sources are separated , contractor not
icle-rJ ILied .

13. Suggestions . \~ n

4 . 3 . 2
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1. Source.

a. Document. Should Cost Repoct.

b . Prej~~,er. Should Cost Teams.

2.  App l i c a t i o n .  Provides government with a firmer contractual negotiation
position.

3. Status. Operationa l , as required .

4.  N a t u r e -  of Data. Detailed minimum , expected , and maximum estimates of
contractor cost and manhours.

5 .  Level of Detail. Usually tailored to elements of contractor proposal.

6. Normalization Processes Required. Variable. Often accomplished within
Should Cost Report.

7. Evaluation Tech~~~ ue-s ,~~~~~red. Varies with application.

S. Limitations . Negotiate-ui contract ru.uy not  resemble Should Cost estimates .

9. Deficiencies. Not applicable.

13. Supp lemental Sources Required. Supplemental reports to Should Cost
Re p o r t .

11. Use in Cost Anal ysis. Develops basis f rom which to develop other
estima tes .

12.  Remarks. Not  app l icable.

~3. Suggestions. None.

4 . 4 . 1  
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Sou r c e .

a. D o c u r u u e r m t .  Catalog of Aviation 3—M Information Reports. (MSO Report
N u mber  4 7 9 0 . 1)

b . Preparer. Department of the Navy, Maintenance Support Office ,
l’lechanicsburg, Pen nsylvania.

2 .  ~pp 1ication . Analyses within the Department of the Navy .

3. S t a t us .  O p e r a t i o n a l .

4.  N a t u r e  of b e - t a .  Manhours and parts costs associated with maintenance and
operational mission support for Naval aircraft .

5. Level of Detail. Not applicable.

1- . N u r u a 0 l i z a ti o n  Processes_R~~~~ red. D0ta need s adjustment for inflation.
Navy data ind uces indirect support manhours , Vietnam battle damage , ar,d
is ic-ascii on definitions differin g from those of the Army . As a result ,
toc r . n a c a l  e s t i m a t e - s  cure ne -ede -d to adlust data to a common base.

7. E v a lu a t i o n  TechnIques  Required . Regression analys is .

8. Limitations. Data not strictly comparable to that of Army .

a~. SeilicLenc~ es. See L i m i t a t i o n s .

10. Su- -~n i e u u r n t a i  Sources  Required . i-lot applicable.

11 . :~~e :n Cotn A .ailve -rs . Potential for enlarging Army operating Cost
C s r r n ct l n g  Relationship data base.

12. n e - u u c a r k s .  See above .

13. co~~~o~,uurems . None .

4 .6 .1  
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1. Source - .

a . Document . M ilitary Occupationa l Spec ialty Training Cost Handbook
(M OSB) , May 1974.

b .  Preparer .  Field Opera t ing  Cost Agency .

2 .  App l i c a t i on .  Provide-s e-ctual data base for training costs by MOS .

3. S t a t t u s .  Op erational . Updated annually.

4 . N a t u r e _ of b e - t n .  i)e-picts f ixed and variable costs along with weighted
a v e r a g e  cos t .

5. : e- v e i  c i  D e t a i l .  By appropriat ion. Report does not identify costs
a n d/ o r  me-nhours expended by Military Occupational Specialty .

6. Normalization Processes Required. Historical cost data , expressed in..
incurred (or current) year dollars , requires stratification into clasacs
of similar price behavior prior to selection and application of appropriate
ir . . : i at i cr .  in d i c e s  which convert  costs to constant  (base year)  do l la rs.

7. Evaluation_Technicuos Re-quuLred . Ability to adapt given cost data to
proposed Military Occupational Spec ialties.

c. L i mi t a t i on s . Not a p pr i c aL le .

9. i5el i c i e n c cu ~- . Not applicable.

10. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Army Force Planning Cost Handbook;
FM 101-20; AR 570—2 , Or e-anizacion and E qutp ment  Authorization Tables;
sc e ci f ~ c T~ Es~~s of O r g an i z a t i on  and Equipment (TOE) .

11. [se in Cest Anaiy~ ls. Development of operating cost estimating tech—
r .iques fo r  Ilaseline Cost Est imates (BCEs) ,  Cost and Operational Ef fec t ive—
-ness Arn. lvs i s  (COEA) , Economic Analysis (EA) , and other studies .

12. e e r . a rb 3 .  None .

13. S u c c e s t ro n s .  N o n e - .

4 . 7 . 1
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2 .  Aj ip I I t t i ti . ~.i c r - c - - g - i  ‘ i i ’  y e- l i - H  I i -oa t . Sbl -n I -

St  i t i s .  h j c ’  c a t  l u c i a ]

- i  . Ni  tore c~f h e - t n  . re p:c • ‘ I  i i i  - i V .  I - I 0’  - -u - - c t  I 0 ; ,  - u- i - N
d e t a i l e d  co s t .  r e - c m - - i  c - - c i t  1 - l e - nt . c ; ijii t ;i l c c l  i r a - c  - , ( c o t c~~- , i-

p lant s p I c  - and cape -h  ii it ‘.‘ d a t  a

Es le v e l o f  It - t a i l .  V a t  i d l u - .

O , N o r I m c a l i ? u a t  i o n  I r ( - - i ’ s s ,-c ; F- l&e- 1u i t i - I  . .\ p~- Ii. i i i  o ct 1 u I  -.1 i c - t i  i nd i’~ -~~,
learning curve i i i  b , n t c c e - n I  c: , and t r ,-oI - cm i i -  p r . O i n - t  i l l .

7 I i i  m i t t  i on  I n cj ui i cj_ i i c c  u h i t  ~~ I i i i  ~ r_ c i d c i  i t  c u c i t  s

p rr ’p oSul  I

S . [ ml  tuitions . Va I (U ’S c r ~ ’ l S t_ l c i : ; i  ( i S  . Cc i t t  r au  t ot  a s — u i .- s s me nt  ii . .  r e - t o  no
suh~ e t  to b i a s .  i s t u t  sub j e c t  t o  V ; , r I ; ’ t ) l e  a n d  th e -c efc ’r,- i ne -e -n ;pucI -al 10
n e - u  ci u r t i n g  s y s t..-m m- .

~~. Dt f i i : j e - t i i - j e - s .  1Si t~ I n  i L  t o ’ ’  h i m-Ic i i  Cu rl Sr e -a 1 ,- i r c u u  S t r c i c - t c m r e  (U S S )
1 e -vii i.

10. Supp lemei i t a l  Sou re - c s  
- - 

Re (L IU r i - I . lii s tc ’r  I n  I 11111 1 LI  on f a c t o rs , -

rnent e v a l u a t i o n  of pr u p c c s u c  1 r ep o r t  c u f i - i -  ror  , oii,i ss i crc a l u d  o1 ar i I b i t  icr .

11 . Us e  in Cost An a k-s i s .  A v o L e - n u t -  - c i t  it led Il~ sto - j u m i l  i - s t  T t ; t eI  c an  N.-
used to deveJ  op Cost s t  inn t 1 ug Reluc t i.onslclp .s .-i nd co - f - qicucni t itv ro] - i t  i o ; m s I u  I p s .
[set ul for app i lost i ama-u of t h e  a t t n  log met  h od of c oS t-  er t l i m e -  t ing , l i e -  \ e
(nsf Ss~ i nnating and Benefit Anal ysis.

12. Renarks. N a t  ap p l i c a b l e .

13. Su~~~es ti on s . [c i i .
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1. Sour c~

a. I) scuiae -i-~t .  1-lilitary Ceru .onr ie -I  i’ ..y i o b i e a .

b .  ~~~~~~~ - ~~~~ r t u 0 d n  or .)ucfense

-~~. ~~~~a u i . c t 1 e ; . . .  u ) e~~..~r , . c~~sr i o n  ~i t m l i i t .r 1e-~ y .

3. St..~ras. U~ e-c~ r i.....e-. Up ~ e - t e - d  e- nn~ e-l~~y or ~~

I ::- -re of D at a . So l t e-.-.; m . . . . ~rcry.

5. Le -e- u-l I - e:-~ r .  5’, srade ~oars of c:e-di~ ac-le mriitary service.
AI  i u -  i u - :lmu ~~ .~ speci. l rates for hazar ions outy, f l~ grt pay , ccmbat poe-,

~crne pay ,  e r r .

6. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~~~ naea  to m3~mra1ize far
d i f t e r e r , c e s  ir.~~ rade s:ructures when an a ly z i n g  certain systens over time .

1 .  0 .  ~lcmac; - - TocCnru .ae~ Reur~ re-d . M-~st make cau n ruins ad~ astments for
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e - ce - u- - .c t ive hours , oto

8. 1t~~. t l o . n ~ No ne - .

9. I - e - f i c i e r u c i e s .  : -one .

10. S u ;- n i o r~u al ;O~ S ces Re1 ;i no-I - F’~ :-~ r~ r e i~~t ive n ro ;u io r t  sr-m s of
s c.a L cc t  a or p a y — t u m - - k u n d  uj c  t i  u t a r - , personnel .

il. Lse n cr-st .— a . l- ’~~t s .  Dos-elops method f o r  estimating military pay
c st s  from ,...ani.o~ r d a ta .

12. Oe- O~~t 5 a .  .\C~ ie .
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1. Source.a. Document . Table of Organization and E~

b . Preparer . US Army Training and Doctrii

2. A,~plica ti on. Develops authorizations for i

and equipment for an operational unit.

3. Status. Operational. Periodically review

4. Nature of Data. Personnel authorizations
Specialty (MOS), grade authorized , and equipmei
National Stock Number (NSN).

5. I~ vel of Detail. See Nature of Data above

I 

6. Normal iza t ion_ Process~~~~Recj uired . Not  app

7.  £valuat ion_Techniques ~~~iire’i . Not app li

8. Limitations. Not app licable.

9. Deficiencies . Not applicable.

10. Supp lemental Sources Req~uired .  Not app lic

11. Use in Cost Analysis. used as a basis for
Operating and Support (O&S) costs.

12. Remarks . Anal ytical judgement required .
avoid double counting when weapoas systems comp
costs. Reçuires mathematical skills to apporti
systems.

13. Suggestions. None.

5.3.1



r~~’~~’~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1. Source.

a. Document . Civb Ian Personnel Pay Tables.

b. Preparer. Civil Service Commission.

2. Application. Determina tion of civilian pay.

3. Status . Operational . Updated annually or by legislation.

4. Nature of Data . Self—explanatory .

5. Level of Detail. By grade and step .

6. Normalization Processes Required . Not applicable.

7. Evaluation Techniques Required. Proper techniques to account for
annual and sick leave , overtime, and nonproductive time. Methods for
determining personnel benefits.

8. Limitatio~;s. Na~ a; fic~ h1e.

9. Deficiencies. Not appli ahie .

10. Supp lemental  ~ OL. s E ~~~~ ir eo . Sot ~~~~icable.

11. Use Co~~~~ r y ~ Ls . Prov ides n~~~
-
~s ~or development of costs from

civilian nanhour d~ td .

12. Remarks. None .

13. Suggesti~~is. None .

5
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1. Source.

a. Document . Federal Employees Almanac .

b. Preparer . Edited by Joseph Young , Federal Employee ’s News DigesL.

2 . Application. Handy quick reference quide concerning employee benefits
and working conditions.

3. Status. Operational. Updated annually.

4. Nature of Data. Narrative and tabular material concerning take home
pay, re tirement, heal th , insurance , injury compensation benefits, jobless
benef its , Social Security, labor—management relations , appeals , griev-
ances , promotion procedures , veteran’s preferenc e, and many others.

5. Level of Detail. See Nature of Data above.

6. Normalization Processes Required. None.

7. Evaluation Techniques Required. None.

8. Limitations. Not applicable.

9. Deficiencies. Not applicable.

10. Supplemental Sources Required. Civilian Personnel Regulations when
more detail is required .

11. ~Jse in Cost Analysis. See Application above. Useful in determining
: t i ~~ tes such as retirement , reloca tion , or severance costs and also

•~~~~~- i ’ ~a gui~ e fo~ ?ersonnel matters.

~1. kene.~~s. None.

1~.. Sug~~ sti~~ s. None .

5.5.1
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1. Source.

a. Document . World Aviation Directory.

b. Pr~parer . Public Transportation and Travel Division, Ziff—Davis
Pulilishing Company.

2.  ~pp l icat ion .  P~~~~~c informat ion .

3. S ta tus .  Oper~ational. U~ cated semi—annually.

4. Nature of Dat~i. Names and addresses of corporate officials, suppliers
and manufacturers of aircraft systems.

5. ~± i ~~i of D~~~~i1 . N ot  ap p lLca ~ le.

6. N~~~~a 1iza :~~o~ P roces ses_ Required . Not  app licable.

1. i T~ chni 1ues Re~~~~~~d. Sot applicable.

S . Li t : t ~~oos .  Not  app licable.

9. Deficiencios . Not applicable.

10. Supp lemental fcurces Requ ~~~ed .  Noo applicable.

Ii. Use in Co A i ~ y s . Provides p oinc~ of contact for various estimates
and studies . Also provides leads for other data sources.

12. Remarks. Not applicable.

13. ~~~gestions. None .

5.6.1
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1. Source.

a. Document. Personnel/Workload Indicators Report.

b. Preparer. Review and Analysis Division , Office of the Comptroller ,
U.S. Army Aviation Systems Command .

2. Application. To provide management with data about trends in personnel ,
workload , and fur.cis as well as related productivity indices based upon an
hour per unit ratio . It consolidates into a single document information
about the Command which is not otherwise readily available in such a com-
pact form.

3. Status. Operational. Upda ted regularly.

4 .  Na tu re  of Dat a.  Na r r a t i ve , tabular , and graphical material  concerning
various indication trend s fo r  a five year period . Much personnel data for
HQ, U . S .  Army Aviation Systems Command (USAAVSCOM) .

5. Level of t’~ taii. By ind ication , by f iscal year .

6. Normalization Prcc~ ss es Req~ irc~1. Not applicable.

7. Evaluation Techniques Required. Not applicable.

8. Limi tacicns .  Data pertai i~s preponderately only to Head quarters , U. S.
Army Aviation Systems Command .

9. Deficiencies.  Not  applicable.

10. Supp 1ementai S urces Re~~ tred
. Depends on area of app l icat ion .

Generall y,  much more det a i l  is required .

11. Use in Cos t AnaiX~~~ . Of limited use within Cost Analysis Division.
Appropr ia te  pr imar i ly to studies about Headquarters , USAAVSCOM .

12. ~~~~~~~~ None .

13. Suggest ions .  None .

0.1.1
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1. Source.

a. Document. Federal Stock Number Master Data Record (FSN~~R). Part
of ALPHA System.

b. Pr~ p~~~er .  Direc tora te  for  Materiel  Management , based upon input
received from op erati i i~ un i t s .

2. App l ica t ion .  Supp ly management.

3. Status. Operational , computerized data bank . Up dated continuously .
Timeliness of up date questionable.

4.  Nature of Data. Nomenclature , previous Federal Stock Number , part
numbers , standard prices , procurement h i s to ry ,  s ta tus  of assets , r equirenent
objectives , sa fe ty  levels , re tent ion limits , procurement lead times , admini-
s t ra t ive  lead times , programmed overhaul , item managers , manufac tu re r s,
demand rates , cost to hold ratios , and many other aspacts  of specific items
of suppl y are included . Data available on video display terminal and by
keyed inq~ Iry .

5. Level of Detai l .  Considerabie .  Vi:tcaliy all relevan: data concerning
individual items of supp ly are l isted by Federal Stock Number (FSN) ~ nL
Par t  Number (PN) .

6. Normal iza t ion  Processes_ Required . Standard prices need adjustments  for
in f l a t ion  and quan t i t y  buy . Other f a c t o r s , such as t ranspor ta t ion  costs ,
costs  to order , costs to hoid , length of surplus supply , adminis t ra t ive
and procurement lead times , and estimated terminal value must also be
considered .

7.  Evaieat iou Techn~~~~~~~Re~~~i red . Varies with app licat~ en.

o. Limitations. Standard prices r e f l e c t  average of most recent procurement
actions . Thus , may not represent  present requisi t ion pr ice .  When several
items are anal yzed , e f f e c t s  of i n f l a t i o n  can cause c o ns i d e r a b l e  bias ,
p ar t i c ul a r ly  wi th  long supp ly items .

9. Def ic iencies .  Data concerning ‘ rebui ld  monthl y demand” f requent ly not
func t iona l , r equ i r ing  es t imat ing  techniques  based on procurement hi.~.tory .

10. Sup~ lemental Sources Required. Mathematical equations developed in the
“Cost to Hold” stud y prepared by the  Inventory  Research O f f i c e  (IRO) were
ne ce ssury  in the  s p e ci f i c  Cost Anal ysis  app lications cited below.

11. Use in Cost Analy~~is. Prepara t ion  of s tudy fo r  Di rec to ra te  for  Research ,
Development  and Engineer i :~g concerning economic f e a s i b i l i t y  of providing cer-
tain long supply items at discount to a contractor as Government Furnished
Materiel (GFM).

1.2.1



~2. Remarks. Continuous consultation with supply management experts

required before utilization of data.

13. Suggest ions.  None.

6 . 2 . 2
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1. Source.

a.  Document. List  of Recurr ing  Repor t s  Prepared b y and fo r  United
States Army Aviat ion Systems Command , AVSCOM Pamphlet 335—1.

b .  Preparer. Reports  Control  Of f i ce r , US Army Aviat ion Systems
Command .

2 .  App l i ca t ion .  To provide a listing of all ~~ prov ed control led
recurring reports prepared by all elements of this Command consist ing
of United States Army Aviation Systems Command (AVSCOM) recurring re-
ports initiated by and required by this Command and recurring external
reports required of AVSCOM by other Army elements and Federal agencies .

3. Status. Operational. Updated regularly.

4. Nature of Data. List of recurring reports with separate sections on
new and recently discontinued reports. Also contains app licable direc-
tives for each report.

5. Level of Detail. Cross—referenced by Reports Control Symbol
(RCS n u mb e r ) ,  repor t  t i t l e, preparer , and receiver .

6. Normal izat ion Processes Required . Not applicable.

7.  Evaluat ion Techniques Required . Not app licable.

8. Limitations . Contains no description of data reported .

9. Deficienc ies. None.

10. Supplemental Sources Req~~~red. The reports referenced by this
pamp hlet .

11. Use in Cost Analysis. Provides a b ibl iographical  source fo r
obta in ing  addit ional data  when other sources have become exhausted .

12. Remarks . See Limi ta t ions  above.

13. Suggest ions .  In adeition to a description of the data  containec.  in
each repor t , a keyword cross—referencing  system would make this  pamphlet
a more powerfu l  tool.

6 .3 . 1  
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1. Sourcc.

a. Document . Review and Command Assessment of P ro jec t s  (RECAP) .

b. P~~parer . Product/Project Manager .

2. Aop lication. Provides higher authority with summarization of data
concerning project progress useful to managers.

3. Status. Operational. Updateo quarterly.

4. N t ure o~~~)~ td . Data is prepared in narrative , tabular , and graphical
form in standard formats. Depicts project managers independent estimate
and approved program and program cost.

5. Level of Detai l .  Cost data reported by appropriation with a detailed
explanation of changes in cost since last RECAP .

6. Normal iza t ion Processes Req~~ired. Cost a d j u st m e n t s  f o r  d i f fe r ences
or changes in the scope of work may be required . Trend analys is may be
required for ehan0es in such ratios as overhead or engineering to direct
labor manhours and costs. Analytical judgment required .

7. Evaluation Techniques Required. The ability to track cetailed cost
data to previous estimates. intelligent application of standard
statistical analysis techniques , such as correlation and regression
analysis, analysis of variance, prediction interval estimation ,
sensitivity and uncertainty analysis , probability distributions , and
sampling theory.

~~. Lmitations . Values are estimated by vested interests and therefore
sub jec t  to bias .

9.  f u i f ic i~~ncies .  Iden t i f i ed  in “Reservations” section of Validation
Levels II and I I I .

I C .  S~io- i1 tnent a ~ Sources Requ ired.  Selected Acqu i s i t ion  Report  (SAR) ,
dasL~1ine Cost Es t ima te  (BCE) , Independent Parametric  Cost Est imate ( I P C E ) ,
Cos t Trees.

I I .  U se in Cost Anal~~~is. Quick re fe rence  guide fo r  general i n fo rma t ion
concerning a p r o je c t .  Validat ion process assures continuous flow of in-
f o rm a t io n  necessary to perform improved analyses.

i 2 .  9ena :ks.  This repor t  will  soon be superceded by Department of the
Army Progress Review which will  eliminate some dupl ica t ion  of data sources.

13. Suggest ions .  None .

6 . 4 . 1
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1. Source .

a. Documen c .  DDC . R e t r i e v a l  and Indexing Terminology.

b.  Pr~ p~ rer . Defense Documentation Center , Cameron Station , VA.

2.  A I i c u E i ~~n.  To provioc a r e f e r e n c i n g  s’~ste t ~ to ~u b i i c at i o n s  na int a ir , eC
by the Defense Documentotion Center.

3. S t a t u s .  O p e r a t i o n a l .  U p da c e u  annuall y.

4. Nature o~ Data. Provid~ s a list of key words for con~ uterized
r e f e re a ci n g  of the p u b l i c a t i o n  containeC at the Defense  Documentat ion Center .

3. Level of Detail. L ot applicable.

6. Nor m~i 1 izat i o n  Processes  R~~ p i red . Not applicable.

7. Evaluation ‘J echn icues  Requi red .  i’~~m i l i u r ly  wi th  o u tl in e  s t r u ct u r e
en p i o y e i i , s imi l a r  to a b io logica l  c l a s s i f i c a t i o n  sys tem.  A b i l i t y  to
recognize and select a- plicablc key words. Computer terminal ope ra t i on a l
techniques also required .

8. Linications . Not applicable.

9. Def ic ienc ies .  Lot app l icab le .

10. S 2lemental Sources R~~ uired . Not appl icable .

11. IU~~~~~~~~~~~~~ 
Cos~ r~u~~~sis.  Prov ides  u s e f ul  tool fo r  ob ta in ing  add i t i ona l

data , often in extraordin~ i~ anu .i,cs.

12. Remarks. Relevant  o~~to ney be contained within the scope of a longer
report for other purposes and consequentl y not identified .

13. Suggest ions .  N o n e .

6.5.1
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.~~c e . Let  ,u ’~se ihj ~ ,.~~.c:d at ~ 0. C e n t  ci’

A i ~~ . i t i a .  V ar i a~~1e.

3. Sca~ us. Vari able.

~. N I I I ~ ~ i~I ~~~b ‘. £ I ~p ~ ior ~ ~r — t ~
_ l 11 si ~~~~~

a~~~ ue:ic ~~~~~~~~~~ ~~cli~ t in ,g t e o hnic~~ repc  t t~~ , ri~~S~~er ‘s t : ,esis , d o ct o ral
t . .CS1S , . O m p O s i t e  c e l s ,  a nc l n — o c ’ p t n  s t u d i e s .

~ k i  \ d r ~~e- , Cl  a ~li ~~~i -‘ , L t c , u ~ ~
dmo un t  of oa t a  on almost any military subject Is ~tcred here.

6. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U sr i e s  w i t h  app l i ca t ion .

7.  Eva lua t ion  TechniQues Re~,u1red . Varies with app lication.

8. Limitations. Varies with app l i ca t ion .

9. Deficiencies. Varies with application .

10. Supp lemental Sources R e c lu ir e d . Varies with  app l icat ion.  Generai v ,
a vast col lec t ion of i n t e r — s u p p o r t i n g  documents can be obtained here.

11. Use in Cost AnaiLsis. Varies  w i t h  app l i ca t i on .

12.  Remarks.  None.

13. Sug,~es ions.  N o n e .

6.5.2
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1 . Sc~,r~~e. Contacts with Defense Contrac t Audit Agency (DC~~ ) personnel.

?. )lic at 2O fl . Varies with app lication.

3. S ta tu s .  Lot  app l i cab le .

~,. N,~tjre of Dare. Varies with appL~ carion .

5 .  ievel of_Detail. Varies wiib application .

6. Norma za on Processes Re~ uired . Identification at difference in
accounting conventions . Ability to adjust data base for their differences.
Ab ility to identify and adjust for breaks in production. Historical cost
data , expressed in incurrei (or current) year dollars , reçuires stratifica—
t ion into classes of similar price behavior prior to selection and app lica-
tion of appropriate inflation indices which convert costs to constant (base
year) dollars. Similar stratification needed before applying escalation
rate to estimate the effect of inflation on future costs. Development of
cost — and/or manhour-quantity relationships through application of learning
curve a lso known as progress or exper ience curves , enabling adjustments for
u1ternative procurement ~uantities , and improving the accuracy of time phased
estimates. Data base may require adjustments for changes in productivity.
Tr end analysis may be required for changes in such ratios as overhead or
engineering to direct labor manhours and costs.

7. Evaluation lechni~ ues Required . The ability to track detailed cost
data to previous estimates. Variations in configuration such as modifica-
tion of armament , avionic s, engine , or implementation of Engineering
Change Proposals (ECP) or Product Improvement Programs (PIPe) require
addit ional analysis. Higher mathematical skills coup led with knowledge of
theoretical application. Intelligent app lication of standard statistical
ana lysis techniques, such as correlat ion and regression analysis , analys is
of var iance , prediction interval estimation, sensitivity and uncertainty
analysis , probab ility distributions and sampling theory .

8. Lirr -~t a ti o n s .  V a r i a b l e .

9.  D e f i c i e n c i e s .  Var i ab le .

10. Supp lemental Sources ReSuired . Var ies  wi th  a p pl i c et i o n .

1. Use in  Cost Analv~ is. Enlargement of data base for development of
Cost Est ima t ing R e l a ti o n s h i ps ( C E R s ) ,  Baseline Cost Estimates (BCEs),
independent Parametric Cost Estimates (IPCF,s), Economic Analysis (EA),
Cost and Operat ional  E f f e c t i v e n e s s  Anal ysis and other studies.  Also
useful in developing some analogy estimates.

1~~. Remarks. None.

ii. ~~~~ estions. None.

6.6.1 
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1. Source.

a. Document. Aircraft Cost Handbook , Cost and Characteristic Data.

b. Preparer. OPNAV Resource Analys is Group , J. Watson Associates , Inc .

2. App lication. Preservation of historical data base for reference purposes.

3. Status. Operational. Updated continually.

4. Nature of Data. Subject data is a compilation of the his~ orical aircraft
data maintained by the RAND Corpora tion. Includes much data destroyed by the
services. Nature of data is variable; includes program costs by Fiscal Year
and units produced in some cases, in other cases not. Also contains narra-
tive material.

5. Level of Detail. By aircraft type. Further detail in some cases .

6. Normalization Processes Required. Inflate historical costs to constant
dollars , learning curve adjustments .  N e ed to assure thac accounting
standardization has been applied .

7. Evaluation Techniques Required. Regression analysis , analogy methods ,
etc.

8. Limitat ions.  Variable.

9. Deficiencies. Variable.

10. Supplemental Sources Required. Cross—references whenever possible.

11. Use in Cost Analysis. Enlargement of Cost Estimating Relationship
data bases. Also useful for some analogy estimates.

12. Remarks. See Supplemental Sources Required.

i~~. Suggestions. None .

6.7.1 
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GLOSSARY OF COST ANALYSIS
TERM S *

AERONAUTICAl.. MANUFACTUIDIRS’ PLANNING REPORT (~~~ R) WEIGWL • See Airframe

Weight. Sou rce: Cost Informat ion Reports for Aircraf t , Mi ssile , and

Space Systems. Washington, D.C.: Department of Defense, 21 April 1966.

AIRFRAME WEIGHT. Airframe unit weight fo r airplanes and rotoc ra f t  is

the weight empty, as configured in the aircraft detail specification and

tabulated in Military Standard 1374 , Parts I & II , minus the weight of

items listed below regard less of their method of acquisi tion.  The weight

of useful load or alternate equipment items is not to be included in the

airframe unit weight .

Items to subt ract from Empty weight includL wheels, brakes, tires

ai-td tubes; engines — main and auxiliary; rubber or nylon fueZ~ cells;

starters — main and auxiliary ; propellers; auxiliary power plant unit;

instrumer.ts; batteries and electrical power supply and conversion ;

avionics group ; turrets and power operated mounts; air conditioning

anti — icing and pressurization units and fluids; cameras and optica]

viewfinders; trapped fuel and oil. Source: DARCOM Pamphlet AMCP 715—8.

CSee AR 310—25, D i c ti o n a r y  of d States Army Terms, and Cost Analysis
Inter’ial Policy IV—TO--PO—3 , Giorcnry of Cost Analysis Terms, for additional
explana tions  of terms.
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ALT , OCATiOD ~. An of f i ci al  p ie c e  of paper iss ied to major cO~u~nu.a  or other

ope r a t ing  agci~cv •  It is a f unding docum en t and r epresents  cash that  you

can commit  and ob l iga te .  Source :  DA l’amp hiet 37—4.

‘the d ist r i b u t i o n  of av o i l a bt e  r e u n u r c e s  to t I e  ‘curious ac t i v i t i e s  which

mus t be performed in such a uny t ha t  t ot a l  e f f e c t i v en e ss  will be op t i~nizcd .

Al loca tion  is necessary when there are li :uitetious on either the amount of

resourc es available or on the way in which they can he cxpendcd such that

each separate activity cannot be performed in the most effective way con-

ceivable. Also , an au thor izat ion  by a des ignated  o f f i c i a l  of a department

ma k ing fu nds available wi th in  a prescribed amount to an operating agency

for the purpose of making af lotmencs .  Source: DARCOM Pamphlet  ANCP 706—19 1.

ALLCT?~LdT . This is simi la r  to an allocation except that  i t  is issued by a

majo r command or operating agency to its subordinate units. Source: DA

Pamphl et: 37—4.

APP0RT fl~ LhNC . A cut  of an appropr ia t ion given to a department by the Of f i ce

of Management and Bud get. This cut may be all or only part of the dollars

app ropr iat ed . An apport ionment  ~s an allocation at depa r tmental  level and

represents the amount that can he commit ted or obligated , regardless of the

amounts shown in the appropriation or financial plae. Source: DA Pamphlet

37—4.

APPRO I’JATION. A Lund authorization set up by an Ac t of Congress which per—

sli tS a (1( 5lrtmeflt or other governmental agency to obligate the US Government

to pay money for goods or services. By i tself , the .ippropriation does not

7.0.2
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cost the tazpaycr  a cent. A c t u a l ly ,  t he approp - at ion cnns t  i tu tcs  a hunt in;;

l icense  for  the  d e p a r t m e n t  to ob ta in  en app o r t  l o l l i h O n t  (see l efliiiL ivi above)

i.e. , the ad m i n i s t rat i v e  autliorlt.y fo r  the depa~~t.ucut to cri t i  r into colit r~i c t s

or otherwise obligate the Govc’rni:icnt . The ‘i’rrae.~ry raises the money to meet

expenditures and expend i Lu r e s  t ak e  p l ; . ce  onl y of Li e there 1i~ s been perfor-

mance against  an o b l i g a t ion .  These m ~
- .ii iportaiit di s ti  net i  01) ~ . A ppr opr  let  i uf l~ ;

may last for  d i l i c r cn t  periods of t ime .  i may bc for  One y ea r , ca l led  an

annual  a pp r o pr i at i o n , or for a cont i t i ix in t ;  period , referred to as a n o—ye ar

appropria tion. source: DA Pamphlet 37—4.

ARMY SYST1~’1S ACQUISTT1DN REV I JD J_ C NCU~~ (~SA R C ) .  A Council c ~tablis1ic-d by

the h e a d  of a M i l i t a r y  Depar tment  as an advisory  bod y to h i m  md th rough

him to the Secretary of Defense on major  system acquis i t ions .  Source: 1)01)

Directive 5000.2.

The ASARC provides key decisions on maj or Army programs. When a

Defense System Acquisi t ion  Review Council  (DSARC ) is required . the ASARC

provides the approval decision on proposed Army recommendat ions  to the DSARC .

Regular  members of Lhe ASARC are the Vice Chief  of Staff of th e  Arm y (VCSA)

(Chairman); Assistant Secretary of th e Army (Research and Dev lopment);

Assistant Secretary of the Army (Installat ions arid Logis t i cs) ;  1)eputy Under

Secretary of the Army (O perations  Research); Deputy  Chief of S t a f f  for Re-

search , Development and Acquisition; 1)eputy Chief of St a f f  fo r  Operations

and Plans; Commander , US Army Mater iel  Development  and Readiness Comm .ind,

and the  Commander , US Army Training and J)oct r ine  Coisisind . Special members

of thc. ASARC who will  attend on the call of the cha i rman are the  Ass i s t ant

Secretary of the Army (Financia l  M a n a g em e n t ) ;  D ep u t y  Chie f  of St a f f  for

Log ist ics (D CSLOG); Comptrol ler  of the Army (COA) ; CemrianJcr , bS Army
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Opera t ional  and Test Evaluation Agency (OTEA) ; Coim~ian der , US Army Concepts

Anal ysis  Agency (CAA) and other  Army ~tj i f f  agencies  and major  subordinate

commands when required for  review of selected systems . The Execut ive  Sec-

r e t a r y  of the ASA~C is provided by the Deputy  Chief  of S t a f f  for  Research ,

Devclopr .era t , and Acq uisition (DCSRD!~) .  DC SIE)A is respons ib le  to the Chair-

man (VCSA ) f o r  administrative matters with assi stunce  by t in  proponent

Staff agency for the particular AS/.RC meeting . Such administration will

i nc lude  nominat ion  of special  ASARC a t t endees  for  VCSA approval .  Source:

DA Pamphlet  11—5.

EM~ELiEE_COgT ESTIMA TE. A document  prepared by the materiel  developer ,

which i~ the f i rst  dciih :rate , detailed estimate of acquisition and owner-

ship costs. This esti.riatc is normally performed in support  of costing re—

qui red  fo r  high level deci sions  and serves as the base point for  all sub-

sequent  t rack ing  and a u d i tin g  (provides t r a c e a b i lit y ) . Source:  AR 71—9.

A de ta i led  and f ull y documented estimate of materiel system life cycle

costs prepared by the system proponent . It is dynamic , appropriately re-

f ined  and updotcd , as a ninin’.um , for each major decision point  of the ac—

quisition cycle. This  estimate , subject  to m o d i f i c a t i o n , i f  necessary,  by

the ASAR C decision , serves as the principal  cost est imate for that system .

Source: AR 11—18.

BENEFIT COST ANA)’i’~ IS. An analytical approach to solving problems of choice.

It requires the definition of objectives , identification of alternative ways

o achieving  each ob jec t ive , and the  i d e n t if i c a t i o n s  fo r  each obj ective of

t h at  a l t e r n a ti v e  which y ie lds  the required level of benefits at the lowest

cost. It is often referred to as cost—effectiveness anal ysis when the
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1)enefits of: the alternatives cannot be qu an t i f i e d  in t erms  of dol lars .  Source :

AR 11—2 8.

BEST T 1:CUNICAL APP 1~OA CII.  A document  prepared by a Special Task Force (STF)

or Special  Stud y Croup (S~ C) or t:he m a t e r i e l  developer assisted by the cci. :—

hat  deve loper.  I t  id e n ti f i es  the  best general  technical approach(cs)  based

on the r esu l ts  of t h e  T r a d e — o f f  Determin ation (TOD ) and Trade—off Analysis

(TOA) and an ana lysi s  of t r a de—of  f s  amer ~g logist ical  support concepts ,

technical .  concepts , l i fe  cycle costs and schedules. Source: DA Pamphlet

11—25.

r~REA~ — L~~.E PCI::T . The po int  in time at which the cumulative quantifiable

bene f i t s  equal the  cost of t h e  investment required t~o produce the benef i t s .

Scurcc: AR 11—28.

CALENI )AR YEAR . The period of t ime from January 1 through December 31:

distinguished from fiscal year . Source: Webster ’s Dictionary.

COMPOSIT E INFLA TI OE IN DEX. An index which combines the effects of price

level changes and out lay  ra tes to conver t  cons tan t  year dollar costs to~

curren t year do l lar s .  The e f f e c t  of ou t l ay  rates  is to account for  the

t ine ( :ic fcr Once  between recei pt of the ob liga t ion  a u t h o r i t y  and expend i-

ture  of f un d s . And i t  Is dur ing this  t i r .~e difference that  price levels

may change;  hence , this e f f ec t: is included in the composite index . Source:

AR 11—18.

cCECE ~”J, F ORM ULATIO N PACEACE. The documentary evidenc e tha t  the concept

fo r L : u i a t i o n  e f f o r t  has ~a t isf ic d  the concept formulation objectives.
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The prek : 1~ t consi s ts  o L . ~ T r a d e — o f f  Deter :~i r c t i o n  (To l)) , T rade—of f  Analysis

(TOA) , ( s t .  T e c h n i ca l  A~:~~:. uac I i  (i:Tt.) and Cost and Opera tional Effec t iveness

A n a l y s i s  (COEA ) . Sourc~~: DA Pc:~~ hle t  11—25.

~~~~~~~~~~~~~~~~~~~~~~~~ A ~ .r~ se a1~:ays associated with a base year and

rc i1cct~ ng r h o  d au nt  ‘
~~ .r c 1; : i l : U  power ” f e~ 1:i~at year . An e s t i mat e  is in

constant :  del ~ais when prior ear costs are io~ j u s t c d  to re f lec t  the level of

p r i ce s  of t h e  base ye ar , and fu t ’ : : e  costs ar e  es t imated  on the assumption

that  the  i~u t  ar e  p r i c~. level. wil l  re~uain t i e  same as in the  base year.

Son : AR 1 1—2 8 .

A ::uist icnl series is said to he expressed in “constant  dollars”

wh .ni t i L e  e~ ~ e r  of c I i a a ~. rs in the purch asing  power of the dollar has been

r . noved . U su a l l y  t h e  dOL : I  are c>:pr essed in terms of some selected year or

set of years. S’~ur c L :  ANC1’ /06--i.°l.

Cd ’YF. A I LnO{ :h dollars normally are used as the unit of measure, the broad

definition of cost equates  to economic resources; i.e., manpower , equi pmen t,

real f a c i l i t i e s , s u pp l i e s , and all other res ou rces necessary for weapon and

support  s y O L e & l S and pro~;rama. Source:  AM CP. 11—31.

Cood~ 01 servic~~ used or ccnsumed . Source: AMCP 706—19 1.

Cdi~~ A d t T Y E I ~~. The sy st e ma t ic  exot: , i n at io n  of cost ( to ta l  resource imp li-

ca t ions)  of in ter reia t :ed  a c t i v i ti es  and equipment  to de te rmine  the relative

cocts of alternative 5y : tems, organiza t ions, and force structures. Cost

analysis  is not designed t o  provide  t h e  precise measurements required for

b u d g et a r y  purposes .  Source:  AMCi~ 706--l9l .

C0~ T_ A t U 1 Y l S IEPrfl V T m ~0UP çpAIc) .  A 1)01) level gr o ap  which serves as
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advisor  to tin’ 1)N/i[tC. [‘hi s group : 1 e : : e i l 1  i t s  vo ’ oat  Ion of t in ’  M i l i t a r y

U t ’r v l c e  cost . ( S t i r . L t ( :, of  I i i ’  t r o ~,I OR ~t ( : 1 )1 DU A l : . ’ .

COS T C~\T F (;( 1 i U .  Tie: t h r e e  i a ~ or n i t  ; u iie s  of :1 ife cyc le cost are Re-

st arch zinc! ]‘evelo[ ’l :out , TnvesL~ant , and O~anotii:g and Support. Source:

AR 11—18.

COST ELEtENTS. Cost. e lements  are subdi.vi~ ions of cost: categories rd 3 Led

to work areas or pr oce~;se;  p er f on ed t il (level op i i~ , produc Log, and operat-

ing a weapon / suppor t  synLe i . Inciude :4  such w or k  reas as enginecrint, tool-

ing , m a n u f a c t u r i n g ,  etc.  Source :  J)A It C OR Key Con:  Anal y s i s  D e f i n i t i o n s .

COST ESTIMATI NG CONTROL DATA CF~ TER ~~~~~CDC) . A f u n c t i o n  which is locat:~ d

in the central cost anal ysis  a c t iv i t y  at each commodi ty  conrnand . Thi s

f u n c t i o n  en tai ls :

a. Serving as t h e  of f i c ia 1. po in t  of r egi st r a t ion  and control  fo r  all

Costs generat ed in that command .

b. Serving as the  review and valid at ion p o in t  for  all costs generated

in that  command.

c. Main ta in ing  cost: tracks on major materiel ,  p rograms.  Source: J)ARCOM

Regula t ion  37—4 .

COST ESiI!IATING Tt.ELATIONSII TP (CER ) . A m a t h e m a t i ca l  expression r e l a t in g

cost. as the dependent  va r i ab le  to on e or more ind ependen t: cost d r i v i nG  var-

iables. The expression ~ ay be r ep re sen t ed  by an ’r of several f u n c t i o ns , e .g . ,

linear , power , exponent i ci , hyperbol .i  c • Source: AR 11—].8.

A numerical  expression of ti le l i n k  between a phys ical  c h a r a c t er i s ti c ,

resource , or ac t iv i ty  and a p n r t i cu l a i  cost assoc iated  with i t ;  e .g . ,  cost
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of a t: era I ~‘ aa ’t i  : 1 . L i S  L O L L ’  ~ O1’ f t :o ia’  . Source : AMC1> 7 06—i ‘YL

A I unc t i oi a]  c:- :pl v~. a I on which 5131 on that:  r u e  cost of so: n t  l i i  ag i~~ j  be

e s t i i:. ‘
~ ted on the in :  s i n  of a c er t a i n  va i: I a b l e  or set o .  v a ri a h i  cL . The r e—

]at l ni o Hhip  i a derived by ana i y~~ing i i  s to r i  cal data on different 5~’stc:::s to

o b t a in  a f un c t : i o n a l  re~ at: ‘i.o~ ohI p bet wcc: ’~ several s y s t e m  c h a r a c ter i s t i c s .

The V: ~ i~~bie ~ lie eist~ : ~ ted i n  ca] 10:1 t 1~~’ de pend t a t  v a riab l e , a nd  the

var i ah t ao  to ~‘21: [c l i  t I e  d e p c ;I : I O O L  v a r i ab l e  i:; z elated  by the CRA are called

t~~e i l~ . L ’~)e ’1h n t  \‘ L 1 ~~ 1Li .L~~.

COST FA CTOR. A CLU in which the’ cost is d i r e c t l y  proportional to a sing] e

in d c ’~L c L dez’ L t  varinalo .

A brief  : i r it n l ’ . . i t i c  e’::~~r - L . ’~Ic ’fl . 50) on: cost is det e rm i ned by app l ica t i  a;:

of a fn ct :or  such a t or cei~t , e . g . ,  i n i t i a l  Spares percent: , oi. a r a t io  as

in pay ~nd •al lo~73nce ca:; t p~~ i:a n per yea r .  Source :  AR 11—15

COST U: ’I,QL. An ordered ar r L nh cac ’nt  of da ta  and equa t ions  ten t permi ts  tr ansla—

tiou of physical rt aourccs ’.into costs. Source: Ahdit 706— 19 1.

A maSt :c :  at  .1 cal  ti evice U S e a  to dcv:  I op o~~t1I,~ L i i  and output .  f o rmat s  for

The codel c o nsi s ts  of an i n p u t .  forr .ia t to  speci f y the  p r : I  in::;

info ::.. ‘
~~~ zoo , in c l o d  ia~ P a t t i  system d e : c ri p t i .on  da ta  anti estn~n t i ng  r e l a t i o n —

ahi f:., a i d  an O U L  p a l  f o rm a t .  Source: AMCR 11—31. .

sos’r s:~ oi ’F AT ;M L Pi~c’nv,t~.i’Ss /NA1Ys S (CUSP). A stud y whi ch has the

per o .e of d c v e l c p i  ig r ecum:.  eadod r a i l i :  ordcr i :ig  of c a n d i d a te  systems based

on n e n i i n ~f i i l  r t ’ 1aLions i~ ss 1,el ween cost and operationa l effectiveness.

A dc ’cumnnt 0: i n v e n t i g n t i o n  o f :  coi: pnr . :t i v e  e f f e c t i v e ne ss  of a l t e r n a —

I ye  R i  500 c f  l e t  ing a req ; i c c’r.:ei t for el m i  l i f l  t i i ; ’, or re duc op. a force Cr
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:nisaion defi c:  e ’ n cy ;  h a  valid i t ’ ;  of t t o  r e c; a i r e r c ’; d in a s c e n a r i o  wh i ch  I L L S

a pp r ov a l  ~ f 1L~t t hAFOC and l R ?  PA , and 1 l i e  (‘051 of ( le \u ’lOpi1~5, p r o d u c i n G ,  d

t r i b u t i t i : .~ and ~i~~l. : .i n i a p  t h e  : :l t c ;r n n t i v c ’ s in a m i l i t a r y  env i ronni ent  fo r  a

tine j I L L  &‘Jin 1;  t t s .  eu : : i a i t  ap p ! j c a t  100. Source : Alt 11—18.

C a n t  T r a c t : :  A lii : . L  or ca l  r e cord  of so~ o c t e d  Co :;t u au rr :a t ion  ( e s t i m at e d  or

act:r i ) u f l  a w eap o n  S Y st  ci.: ha :  Is ~.it1i ~•, ntLLc n analy sis  which enplnins var-

iance a .:an~; Cost  e nt r i e s .  Soui ’cc ’ : ALS: ; 37—4.

A top level overv ice  of t i e  a b s o l u te  value and t r end  of resources

be ing  a l l o cat e d  to ( s p e c i f i c )  a c tiv it i e s .  Source:  AR 11—18 .

Cza ~t T r r e k i i : ” . L n t :ib i  l oPing  and m a I n t a i n i n g  permanent  records of successive

cost e : :L in .’lLc:; mud : ’  f o r  majo r  p r c p r a :  s sad systems toge ther  wi th  t i e  reasons

for  c ;l rmjp-s  to th~~so t ea c ln i n ,. cos t  e s t im a t e s .  Soi ree:  ANCR 1—31.

CU UFIPTI YtJ II DOLI At ’t . I ) o i t n r n  ~d i i c ; i  r e f le c t  purchasing  po :.er c u r r e n t  to the

year the ’ work  is scrfor:: ed . l~~ior costs s ta ted  in  cur rent  dollars are the

actua l amounts  p aiG out in these y ear s .  F u t u r e  costs  s tated in current  dol-

lars are the p r o j e c t e d  ac tua l  a mo u n t s  which wi l l  he paid . Source :  AR 11—15.

Also sometimes r e f e r r e d  to as ac tual  dollars , then year dol lars , cm Ic:—

f] .ated do l l a r s .

L L : r n ’ s n~~ .~~~~~, A J ~~~ P]fi~flu~C tT POT.f C)CPJ!) l?l t T G }I T. See A i r f r am e  Weig h t .

l Y S T I P I S  /‘GflUI_ST.TTON S~’T LU CILIN C TI (05M G) . A counci l  w i t h i n  t i c

( f l  I i ’ i ’~ Se c ret s  cv  of P e t  en se to  ::dv i so the  Deputy Secre ta ry  of Defense  on the

s t a t us a nd  read ii~~;s C f  each nr t lor  ryntcm under  development  to advance  to a

~; .l ; e q u e n L  pl aI n Ii:  I t s  l i f e  cycle .  i lembers  of tie I)SAW includ e the Di rec tor

of i m f e ~~se R e s n nr c h  and E i i g i i i e c r i i i g ,  t h e  A s s i s t a n t  Se c r e tar y  of Defense
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(] :;stallntioo:; .OL ~ J . a , i~~t ic~ ), A:s i : t:;n OLeri t my of Li f i  nec ( C o m p t r o l l e r) ,

tile ’ / ss l s  t i l t  S e c r e t  a ry  of Dci eat :  (I roF, i~: ,  Ana  ‘a: i and F ,v a lu at  ion)  , and

for prog n u n  o I t uu i  tu tu i ir ares ; of r ::poas ib i I L y ,  bite As~ I :;1.ant Secre ta ry

of Defense ( 1:,  tel  li~ L i c e )  , and t i e  I) nec tor Tel ecc :r ‘:un i c ,  ti .ans mi ;u Coi aaend

and Conrro dv:: tins ( ; I  A G G U )  . Lw’ s 11 y ,  t h e  SPARC r o v i e  So t i e’ S e r v i c e ’  5 c c —

retary rncoa :a’i;dctions

in i t i a t  lye validation;

m t  :ia In  ~ U t  1. — s e a l c do v s l op n t e r~ U ;

i:  I t  in t o  l ow— r a t e  p roduc t  in n ;  and

b e g in  f u l l  I iCe u c t i o n .  The SILPiG! ” w i l l  n c c i O e  W I l L - t i er a DSAR C or rsviseP

3C P is re aul :0d fo r  1r ) s : C O i L  ~ O J.ua; .~ l e a d  Inc mat e l’l ci cc fo r  ev,,Iu , :  U , c:n

of low—rate In it i a l  production. Scare: : DA t ar:pnlet I 1 — 7 5.

:‘u I C T S I U L  c tiPL:P:: tcd tni ,l~~~ A sc. .:.;ry Lc p—;:arsgemert document fo r  th~

S r r e t uc ’. of b c ’f e u ~~c that presents ti e: rationale for starting, continuing,

reori :citing , or stopp ing a niajor devc ;iopmci t pr ogram at each c r i t i c a l  d c c i s i : r

p o i n t .  It i den t i f i e s  t b  issues ‘in each deci s ion  and assesses ho c ;  important

f a c t o r s , i n c l e : d t n , t h r e a t , pr osram plans , r i n G s , fu l l  mi li t a ry  and economic

cea ncip:  ::ces, critica l issees to  l:e resolved by test  and ev a luat  ion , a n —

C l  on  St :‘i i b e g y,  costs  and p e r f o r m a n c e  pa ramete r s  tha t in f luence  a d ec i s i  on.

USC : the S e c re t a r y  of Def in e has approved the flOP , it is a “cont rac t ” b etw e en

t h e  Sec re t a ry  of Defen se  and t h e  imp l em e n t i n g  Serv ice  Sec re t a ry  which de f ines

the  l a t i t u d e  of t he  S e r v i c e  in  m a n a g i n g  the program wi th in  the  th re sho lds  of

cost , p er f o r s ioe’ c’ and ecl ed : i.e that l t ; :v t ’  been mu t u a l  ly agreed upon. The’ DC?

1:; u p d a t e d  i i i :  to  eac i  DSA RC r e v i e w .  Tie I1CP wil l  he pr&-pareel in accordance

I t  h ) t i J ~ i Sf lOu )  . 2 ~r:d 05 / Up l ) A  c o r re s p o n d e n c e .  ¼ The OC1’ ~:as pr eviously coIl  t i ed

4 L V I  ~~~~. ; e nt  Concept  Paper) S o u r c e :  0/u )~~~:p t i l  ct 11—25.
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A eiuccic ;e ; :  I p ’ ’p _ : r  i l l  by L ! ’  1) : ’ t I l l e I  h i - f u n ’  }‘~~‘ :, i ’ : ; :  P l I , !  ;:;.g ’ ne

i n ’’ (PPG:.~:) I s !  ‘ i l ’ P: ju : . ; i  ,t :, i  ii !~~ 
p c i  c 1 i i c i a l n ; ( L V I ! j Y a on;  5.5 ’\’

:;:n a : : , ”. : e n t  ( 5 1 . n: l ot’ t I ~ d c l  c i s C ’ ;  1 i S t e n . ,  . 1)CI s rcfl.. :’t ~;e S

m e L : ] ’ ’,’ ~ f P ii : - Pet ’ t n i  ::s on im~iou ’t ,:~~t di v e i n ; :  i t  l~i;J e’e,’ i s . r  e
~ , ru ’ —

i f ic a t  t en I r o t ’. i ’n ’ .a. i c ’  ~~~~~~~ ‘01 1 ’  ‘en I s ,  ~~ 5C ,I’ C e  u~ Sf S ‘ ~ fl ’l C ’ r ’ ’  —

i s :  , :u: : rh ti o; :11 e a : !  i: ’ j ’ S L  i n : ’, L i :  !“ Y P ’ . lP ’ : ’ : :  ~~ Pa; :5, le~ 37_ f ,.

:n ’ I H ~~~~’aSc  tP ~~’~~. P :  
~~~~~~~~~~~~~~~ - ni~’i~~.) .  A r e g u l a r l y ncP1 ’ I u i .  P r ip cc

to :, ‘i ecbcd mi c r o of ti ’ ’  !. “~
‘ ‘.‘ :, ‘( ‘i , ’~ .: r i c , t  (‘  lOG st;~~I at :P1ir i ;  desip ; ; .’ t  P

pro j c 15 I,rt (1 j n : ’~:ei ’,~ d . The ’ ~~ro  oc t :  Ut  is,’ b r i e fe d  arc s t - h  t e l L s  Ofl t I C -

b a s I s  ct ’ i r c j c ’ c t  :,c : i t . :~~ : Ci’ :~~c’si~n i  ; , i C i c O t  r e q u i r i n g  te ’p r:; :::ge;.:cnt

at  ten t i O f l.  A l l  or ~i ro ;mac ,n / p :o  cC I’ wi 11 be hr le f i  oi l  r U  ~ eas t  or.cc

each y e ar .  ~c : ” : c :  DA C i r c u lar  70--i :.

i: S I ( h ’ A ( )  C:5’,’ (P’~’C). It ::eialge ’: . . e i ~ CiSa pt L~I :e: - i l l  a~~~t co : t ~p s ~ s(~ a ——

d u c t i on , opc mc ’c ng .‘ rd r a p p o r t )  a t e  ‘51 nhli; ,l,cG d n’in 11 tc ’ ,~c l ’ n:r,e;:t to

guidc 1,5 i a ’nOr e dcn , i ga m i d  c o a t  rc p r r g I  ,n’ : cost • Co: I , hi S a ‘ c y desigu ;

car et ‘c , i s O C t 1 1  l’ c ; ; s c O  Ca; a CC.:5 t i l iS  ; f, Ic ,~’ iS , 5 i S I L O  I f l .  :( . t n t  part c :’

U S C  (:e v r i o ; m . C ’ h . c  ~ :P  p roduc tion pi’orc ’: :s . ~ ca e:  i t t  71:-I .

P t S ’C ~ TO çgp~ ’, Gu ’,j, . A us i t  co a t  ~‘, o . to  ii t r . 1 : i  :& ‘ i ;  i t ;  the pmoc: ctm o::

p Iase of ti c’ l i f n  c y c l e  n~ P is b a s e d  u~~a;’ t i i .  exi:;t:tng Lest e s t i m a t e of

5u i : n t i t y ,  p r o d u c t i o n  r at e , t im e  f r o i  , ‘ , : n d  , wh en :uv:u i I ~ih1 c , c o s t — q u a n t i t y

rd h t l o a r d l i; ; :  ( 1 ‘a r n h l i g  c lr v c a)  • 5’l :e I)TC goal I ’ . e~~gr e’ .sscs in constant

d o l l s  I ’ ; a;:! ‘sill be ea t  ahi  h a l e d  tint l a t er  t I :n r u  s i l l y  in to  f t l l  s:’ ;lc do—

\‘ ‘i , eI;U . I m a rc ’: /~ t 70—1 .
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DE SIGN TO U N T T PR ODPC ’i’ I o P  GOd ’l ’ ( l o b  C ) . Inc ltuI&’d in developiaca t coo t 1 ,- c t  ;

t h i s  design to cost go.: 1 i s  t i c  h i t  :c I p ot ted u n i t  p r o du c t i o n  p r i ce  t o  ho ’ pa id

by the  Government  fo r  i’ee ‘i i ’ i ’ I up pi ed t o t  ion  ce~~t ‘ and Is ho sod upon a a t  at ed

produc t ion  quantity, i’. Lx , and t i n ’ f r a n c .  Thi l  ‘~ Ir n !  t cost goal w i l l  be used

by the contractor as a th ’sf gri p a r u T:iet ’r t o  contr o l .  sy s to : : ,  cos t • In general ,

thc D’rUPC goti l  should o i l y  i nc l u t h ’  those  cool el (n oe nts t h a t  are unde r  the

control, or influenced by , the  c on t r a c t o r .  Source:  AR 70— I. .

Current  impl ementa t ion  of tl ,e-  D ’I ’UPC concept w i t h i n  the I)OD requi res

DTUPC establ ishment  at Iwo spec i f ic  l evels :

1. The f i r s t  level is a “contract ” between the Army and the  OS!) . It

is a program value rep resen t in g  t h e  to ta l  procurcmcn t invesirnen ’: costs  fo r

the specific major systen equipment items which collectively comprise the

“f lyaway ” uni t cost definition .

2. The second level DTUPC is the  contract  between the Army and in-

dus t ry . This 1)TUPC is best descrih ,ed as that which is most appropriate for

RFP ’ t and con t rac t s .  It includes all  the investment  recurring costs assoc-

iated with production of an end it em. It normally does no t’ Include any in—

house investment costs , CFE cos t s , cont ;ractor  nonrecurr ing cost , and engineer-

ing change allowanc es. Some flexibil ity driven by judgement is allowed in the

establishmen t of this DTIIPC . Source: DARCO~1 Guide for Design to Unit Pro-

duction Cost.

DISCOUNTING. Discou nting is a techn ique for converting various cash flows

(cost streams) to econo:u l.cally comparabl e amoun ts a t a common point in t ime ,

considering the t ime value of mon ey. Onc e cost estima tes have been generated ,

they must be time pha sed to reflect altern a tive expenditure patterns . ‘rhe

time value of money Is considered by computing present value c ots . Present

7.0.12
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value &n’st ‘: m l i i ’  i c  ~ tO c-I  1 y  • ‘~1~~J y m I :  a 1 l -a’ ’I I i t  I n t o ’  t o t  1 , 0 1 1 1  yoaI’ ’ m : c i  ii

a co s t sO !‘t ’,U . ‘[‘ 1 0  c t i r t o i o t  o ! i ’  (1 1110 i 0 ~~’ sp ’c i~~ O h  by O~ I ) 
~~~ 1 (’ ) ‘( ‘~~ ( I I

TIoe L re ’. i ’ l m t  V I I  l i i  o c t  , : 0! ’ t I  I i ’  d co m e t  i t m i - a t ’  o J - ,’O l’ I it ’: ’.

The pmi r~so ;, o f ‘ o a t p  i t .  t o  d~~-~ I :  Is  i t  t l e  I i i  :c’ v :m l t o  O f l r o l o t ’y

is , i n any  g I VI I ’  c , t h ~’ , an f I ,‘ t i l l  
~
‘ ; a :  I I I n ’ ;  ‘ i h I t ’ 1 : 1 1 0 1 ;  I I I I ’ , of a l t  ‘i

at l’,as —— a ranl;ing t h at  l oam ’ 1- n i t  :1 1 sl ed on 1! t; basi;m of all chhe;

C O I L S  iderat Ion s .  Sour ce:  AR 3 l — 2 b .

~ i g .~ pp’J tt.Tr. The intc’re’ t at ~ o i ’ ~~ 1 1 -  o l l ~~ cc ’u o ; t  ( 1’  cab oil ,; Lt’ f oi .iire cos ts

and benefits so as to a r r i v e  :1 t I~ t o  j . r o  s -nt Val uo ’o . Source: tb 11—PS .

E C O P U P o C  11’!A [ ,Y b I b . A n y ; t  i’ ;,o t ic ~,jp ;’e_ e li to the problem of c o u o s i i  p

to c’t ; l oy scarce r e s our e  c t ;  a~ :i on 11w0’;: t got  ion of t o e  f u l l  im np l ica t i  omo : :  of

a c h i e v i n g  a givco o I ) l e r t  i v ~ i n  t h e  I. at (‘ffiC i (’flt an I e f f ec t i v e  i - a t  o c r .

Source :  AR l l— 2 b .

HCON Ot [I C ES CAI ATIO!1 . That  a m ou i t  of a d d i t i o n a l d o i i :r s  necessary  t~ rcf” et

changes In the price level (inflation) of goods and service; being pur chased

over time; i . e. ,  the difference bet’s’c;o t h e  constant dollar total aiod ti m e

current or proj ected year t o t a l s  of t I m e  cost of goods and services p u r c h ased .

Econo;oic escalation may be I totorical (actual impact), projected (estir ,nt—

ed future impact), or both. Source: AR 11—18.

EMPTY WEIGHT. A ircraft’ t’P: ;ty we:ight include;; the weights of a ir f ra m l l -2 , eng ines ,

i n t e g r a l  avlonicq/ e l ect r oni c ; ;  and weapon s , .ind o the r  e q u i pm e n t  as Id en t i f l e d

by M1L ST1) 13’/4 .  I t  exc ludes  t l c  w e i g h t s  of crew , fuel , oil (except t r a p ped

f l u i d s )  a ; i ’h pay load . Sourc e :  1hIL th ’[’ Ii  1374 .

7.0.13

—~~~~ _4



r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘

~~~~~~~~~~~~~ 

‘

~~~~~~~~~~~~~~~

‘

~~~~~~~~

“ 

~~~~~~~~~~~~

‘ ‘.—

~~~~~

-— ‘

~~~~~

I Pb I’,P I P ’ CIIA!!Ci: P! ) l’OSAI.  ( I d ’ )  . A proposal  to c l s t t t g c  the  d i ; ,  [ ‘ t m  or

engluot.’i’ lii t ’ , fe a t u re s  ol m o t e i  h e ]  u l t c ’r t o l e g  t i c  ‘ t l c t ~o t o  ‘ i t  or p r o d u c t  Intl .

Source: AR 750—i.

FISCAL Yl , i~t~. The t w e l v e — m o n t h  P o l l e d  be t ’  i ’c ’;o ; a ’ l t l o - l  n u t’; i f  I i m ’ ;lci:! 1

a c c o u n ts .  Source:  Webs ter ’ a New Won d 1)1 oh I ol ar y .

In th e F’edera l  Go vcrn r .ment  , t h e  t m ’  ivc— ’i ’~~i i t h  p er iod  which  ht p

1 Octob er of one year and ends 30 Sept .‘; ha  r of the neat .  (h ’r i or t-

1 Ju ly  1976 , the fiscal y e a r  r an  f r o m i  1 Jul y of one year to 30 Jun of

the  f o l l ow i n g  year. ) Sourc e: DA Pamp h l e t  37— 1:

FTV [ ’  ~~~~~ )] T ’ IN SF PI;UC’tPA!’! (~ “ bo P)  . The of f icial progi m i t , ;  wh ich  sun’r.atr ize::

the Secre tory of ] ) e f e m m s ~ ai ’ ;  q’ Io ,T( ’d p3 ceo and p l o ~ l am :: for thic Depa r t  I :lt  oh of

D c f t ’ :~~0 ’ . The I ’YOb is published ~tt least once annuall y and is aJ.so t’ e—

presented by a computer data base ~hich is uhX~ate d three times a year

( f o [ l ow~ np Pre~;ident : ’s Budget’ submission  in Janua ry ,  POM submission in

Apo ’ i h / ~’!ay and Serv ice  1;ud get submission in Oc tober /No vemb er ) .  Source:

BA 1’ ”:~: iml  i - h  3 7 — 4 .

FI PA ’ ‘AT (v: . This  cost concerns the  major system equi pment item s of the

W ork Br eal ; d own St ruc ture  exclusively; considers only the Procure ment A p—

p r oj o r i a t l on  supported costs; and encompass es both contract and In — house cost

elements  of the investment  cost ;  categories except for  f i rst  d e s t i nat i o n  t ra ims —

p o r l at i o n  amid m o d i f ic at i o n s  which are cep~orate  b u d g e t  a ct i v i t i e s .  Source:

DARC O I C t  ide to Key Cost Analysi s  D e f i n i ti o ns .

flAROW A P~J~ COST. H ardw a re cost : conce r n s t:he major  system equipment items of
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t h e  Work Br eakdown Si ru ctu r (  exc l t i  ;;1 vol y;  cotta  I thor ;; t ime  1’rocurenm~’ti t, I ‘CA ,

ONA and o ther  a p p r o p r i m it  ion st tp p om ’i’o ’d cost:; ; amq l encomiIp a ;- .ses bo t h  eon t r a c t

and in—house cost el em :mcn t s of t h e  I imve st i ’ ;cmtl  f l a c o i r r i  rig Cost C a t e g o r y  ex-

cept f o r  f ir s t  dest  a n t  ion t t ’ t t l oSpo l ’ t m I t i O m I  and m o d i f l r a t i o m m s  w h i c h  are

separa te ’  bud get a c t i v it i e s .

INI )EPENPEN T COST ESTIN V1E. Aimy cost cst .imi at c developed in o r g a m l i z a t  in n a l

channels  separa te and independ ent f r o m  pI’ ogr ium prop oneuc .y channels  m t n d

having the express purpose of serving as an ana ly t i ca l  tool  to v a l i da t e

or cross—check cost estimates developed in proponency channels .  source:

AR 11—18 .

INDEPEND ENT GOVERN!IE NT COST ESTDIAT N (ICCE). A pr emm ol ici ta t ion , i l l — h ouse

est imate  of the probable price (e st :Lrmate d cost p lus p r o fit  or fee)  of a

proposed procurement , and Is based upon the SCOI)C of work and/or  t ech :n i cal

require;nents , as appropr ia te , w i th iont  reliance upon ~oiotrcctors ’ pr’i.ci o”;

est imates.  Normal ly ,  the. c o n t r a c ting  o f f i c e  respons’~b i e  for  p lac . ind  the

procurement will determine when an ICCE is required . Source:  DARC3!-I

Regulation 715—22.

INDEPENDENT PAPA~il’~TRIC COST ESTIMA ’rE (IPCE) . Highly aggregated , o u t p u t

(physical and/or performance parameter) related materiel life cycle cost

es tima te accomplished out side of t ime func t ional con trol of pm :ogram pro-

ponents. The IPCE is developed to test the reasonableness of the pro-

ponent ’s baseline cost estimate and to provide a second opinion as to thi~

cost of a weapon system fo r  considerat ion  at key dec i s ion  point  In  t h e

acquis i t ion  cycle i n c l u din g  A SARC nnd J)SARC . Source:  AR 11—18 .
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INFLATION. A rise in the general level of prices. Pure inflation is

defined as a rise in the general level of prices unaccompanied by a rise

in output (productivity). See Economic Escalation. Source: DARCOM

Pamphlet 706—191.

INVESTMENT COSTS. Costs required beyond the development phase to intro-

duce into operational use a new capability; i.e. to procure or to provide

for major modification of an existing capability. Such costs are one-

time in the life cycle and should include construction costs of facilities,

major and minor equipment and an initial supply of fuel and parts. Initial

costs of training operating and maintenance personnel is also a part of

total investment costs. Source: DARCOM Regulation 11—31.

The sum of all costs resulting from the production and introduction

of a materiel system into the Army ’s operational inventory, Includes:

1. All costs to the Government, defined as contractor costs plus

in—house costs, of products and services necessary to transform the re-

sults of R&D into a fully operational system consisting of the hardware,

training and support activities necessary to initiate operations.

2. Costs of both a nonrecurring and recurring nature.

3. Costs of all production products and related services, irre-

spective of how such costs are funded. Source: DA Pamphlet 11—3 .

LEARNING CURVE. Time cost quantity relationship for estimating cost of

equipment. Generally used to predict or describe the decrease in the cost

of a unit as the number of units produced increases. Source: DARCOM

Pamphlet 706—191.
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LETTER OF AGREEMENT (LOA). The LOA is a jo in t ly  prepared and authenti-

cated document in which the combat developer and the materiel developer

outl ine the basic agreements for fu r the r  investigation of a potential

materiel system. The purpose of the LOA is to insure agreement between

the combat and materiel  developers on the general na ture  and characterist ics

of the proposed system and the investigations needed to develop and val-

idate the system concept , to define the associated operational, technical,

and logistical support concepts , and to promote synchronous interaction

bet~-een the combat developer and materiel developer during the conduct

of these investigat ions. Sources: AR ’s 70—1 , 71—9 , 1000—1.

LETTER REQUI REMENT. The LR is an abbreviated procedure for acquisition

of low value items and may be used in lieu of the ROC when applicable.

Low value items are low unit cost , low risk developmental or nond evelop—

mental items for which the total RDTE expenditure will not exceed

$10 million, and/ or  the procurement costs will not exceed $2 million for

any fiscal year or $10 million for the 5—year program period . The LR

is not appropriate for system components. The LR is jointly prepared

and authenticated by the combat developer and materiel developer as

prescribed by AR 7’—9. Source: DA Pamphlet 11—25.

LIFE CYCLE COST. An approach to costing that considers all costs in-

curred during the projected life of the system , subsystem, or component

be fn g  evaluated. The l i f e — c y c l e  cost of materiel includes the cost to

acquire , operate , and maintain the weapon over its useful life. Materiel

system life cycle cost include s all costs associated with the three life

cycle phases , research and development , investment and oper~at ions .

7.0.17
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Source: AR 11—18.

The sunrantion of all expenditures required from conception of a

system until it is phased out of operational use. Source: DARCOM

Pamphlet 706—201.

The total cost of ownership . . . over the system life cycle

including all research, development) test and evaluation; initial

investment; and operating and maintenance costs. Source: DARCOM

Pamphlet 706—201.

Total appropriations for the entire work breakdown structure of

MIL STD 881 for all cost categories of AR 11—18. Source: DARCOM

Guide to Key Cost Analysis Definitions.

MAJOR SYSTEM EQUIPMENT. The complete flyaway equipment, including air-

frame, engineer, and all other installed equipment. Same as air vehicle.

Sources: MIL STD 881 and DARCOM Guide to Key Cost Analysis Definitions.

MATERIEL. Weapons, equipment, supplies, etc.; distinguished from person-

nel. Source: Webster ’s New World Dictionary.

MATHEMATICAL MODEL. The general characterization of a process, object,

or concept, in terms of mathematical symbols, which enables the rela-

tively simple manipulation of variables to be accomplished in order to

determine how the process, object , or concept would behave in different

situations. Source: DARCOM Pamphlet AMCP 706—191.

Mathematical models are characterized by the exclusive use of equa-

tions to represent the characteristics of the system. The basis f or such

equations can range from pure hypothesis to the analysis of data.

7 • 0 • 18 
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Mathematical models generally provide a great deal of flexibility, but

often at the expense of simplif ying the re~l world situation. Source:

DARCOM Pamphlet 706—191.

A quantifiable representation of a system operating in a pre-

scribed context. A mathematical model generally can be expressed as a

set of equations where the known factors are constants , the independent

variables are inputs , and the data sought are the dependent or output

variables . Sourcc : DARCOM Pamphlet ANC? 706—201.

MODEL. A model, is a representation of the reality of a situation or

condition being studied . Ideally, it would represent the real situation

without error or uncertainty. (However , at best ,) it can only simulate

most . • . cf the real world . (It. uses) exercises , simulations , gaming

and mathematical representations , and supplies • . . information on the

effectiveness of the various alternatives under consideration. Source:

DARCOM Pamphlet ANCP 706—191.

NONR ECURPINC INVESTMENT. Those elements of investment cost which generally

occur only once in the production cycle of a weapon/support system. Source:

DA Pamphlet 11—3.

OBLIGATION. The estimate of the actual amount ef the cost of an authorized

service or article ordered . This estimate is carried in official accounting

records, and reserves funds pending completion of the contract. This res-

ervation is required by public law. Source: DA Pamphlet 37—4 .

OPERATING AND SUPPORT COST. The sum of all costs resulting from the op-

eration , maintenance and support (including personnel support) of the
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weapon system after it is accepted into the Army inventory. Source:

DA Pamphlet 11—4.

OPERATIONS RESEARCH. A scientific approach which uses analytic methods

adopted from mathematics to solve operational problems. The objective

is to provide management with a logical basis for making sound pre—

dicitons and decisions. Among the common scientific techniques used

in operations research are mathematical programming, statistical theory,

information theory, game theory, monte carlo methods , and queuing theory.

Source: DARCOM Pamphlet AMCP 706—191.

PRESENT WORTH (VALUE). See Discounting .

PROCUREMENT COST. This cost concerns the entire work breakdown struc-

ture; considers only the Procurement appropriation supported costs; and

encompasses all contract and in—house cost elements for the complete

investment cost category. Source: DARCOM Guide to Key Cost Analysis

Definitions .

PRODUCT IMPROVEMENT PROPOSAL (PIP). A proposed configuration change in-

volving substantial engineering and testing effort on major end items and

depot repairable components or changes on other than developmental items

to increase system/combat effectiveness or extend the useful military life.

Source: AR 70—15.

PRODUCTION COST. This cost concerns the major systems equipment items of

work breakdown structure exclusively; considers the Procurement , MCA , OMA

and other appropriation supported costs; and encompasses both contract and

in—house cost alements of the Investment Nonrecurring and Recurring Cost

7.0.20
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Categories except for first destination transportation and modifications

which are separate budget activities. SouTce: DARCOM Guide to Key Cos t

Analysis Definitions.

PROGRAM COST. This cost concerns the entire work breakdown structure;

considers all appropriations ; and encompasses all contract and in—house

cost elements for the complete Research and Development and Investment

Cost Categories. Source: DARCOM Guide to Key Cost Analysis Definitions .

PROGRAM ACQUISITION COST. This cost concerns the entire work breakdown

structure; considers the RDTE and Procurement appropriations only; and

encompasses all contract and in—house cost elements for the Research and

Development and Investment Cost Categories. Source: DARCOM Guide to

Key Cost Analysis Definitions.

PR OGRAM OBJECTIVE MEMORANDUM (POM) . A memorandum in prescribed format

submitted to the Secretary of Defense by the Secretary of a Military

Department (e.g., Army) or the Director of a Defense Agency which re-

commends the total resource requirements within the parameters of the

published Secretary of Defense fiscal guidance. Source: DA Circular

70—4.

PROPONENT. An (Army) organization or staff which has been assigned

primary responsibility for materiel or subject matter in its area of

interest (e.g., proponent school, proponent staff agency, proponent

center).

RECURRING INVESTMENT. Those elements of investment cost which occur

repeatedly during production and delivery of a weapon/support system .
7.0.21



Source: DA Pamphlet 11—3.

REGRESSION ANALYSIS. The association of one or more independent var-

iables with a dependent variable. Under static conditions the analysis

is called correlation. When used for  predictive purposes , it is referred

to as regression. The relationships are associativ e only; causative

inferences are added subj ectively by the analysts. Source: DA Costing

Methodology Handbook , April 1971.

REQUIRFJ) OPERATIONAL CAPABILITY (ROC). An HQDA document which states

concisely the minimum essential operational , technical , logistical and

cost information necessary to initiate full scale development or ac-

quisition of a materiel system. Source: AR 71—9

RESEARCH AND DEVELOPMENT COST. The sum of all costs (contractor &

in—house) resulting from applied research , engineering design , analysis ,

development , test , evaluation and managing development efforts related

to a specific materiel system. Source: DA Pamphlet 11—2.

REVIEW AND COMMAND ASSESSMENT OF PROJECTS (RECAP). Regularly scheduled

briefings to selected members of the DARCOM Command Group by Project/

Product Managers. The RECAP provides concise and timely information re-

garding program status. Source: DA Circular 70—4.

SELECTED ACQUISITION REPORT (SAR ). Standard , comprehensiv e , summary re-

ports on major defense systems for management within the Department of

Defense. SARA are submitted to OSD for transmittal to the Congress and

other Government agencies. Source: DA Circular 70—4.
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SENSITiVITY ANALYSTS. Repetition of a (cost) ~in:iiysis with different

assumed quantitative values for selected cost driving par amet er s  or other

cost analysis assumptions in order to determine the effects of varying the

values or assuml)tioiis for the purposes of comparison w i t h  the r e s u l t s  of

the basic analysis. If a small change in a value or assumpt ion r esu l  ts  in

a large change in the results , then t h e  resul ts  are said to be sensi t ive to

that parameter or assumption. Source: DARCOM Pamphlet 706-19l.

SHOUL!) COST.

Ini t ia l  stud y. A Should Cost stud y is an approach to cost analysis

(ASPR 3—801.2(b) ) ,  tha t  challenges a contrac tor ’s cost proposal , supporting

da ta, and ra tionale, by in tegra t ing in to a single f ully—coordinated effort

the auditing , pricing, engineering , and manag ement analysis of a con tractor ’s

manufacturing and management operations , in order to determine a realistic

cost estimate on what the item and/or services should cost, assuming reason-

able achievable economics and efficiencies. This coord inated analysis is

accomplished on—site, at the contrac tor ’s plant, by a multi—discipline, high-

ly qualified team of Government specialists, which reviews in—depth the con—

~~~~~~~~~~~~~ activities (i.e., tna.iufacturing, engineering, accounting , cost es-

timating, m ake—or—buy, purchasing , organizational structure and any other ele-

ments of cost and management control) required for contract performance. The

in—depth analysis, which becomes he basis for the ~~~~~~~~~~~~~~~~ negotiation

position , is used to identify the contractor ’s historical cost on past or cur-

rent contracts for the same or similar item(s), and to determine if his manage-

ment controls and methods of operation reflect uneconomical practices and in-

efficiencies which can and should be eliminated .
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The team findings and recommendations (improvement goals) may also be

applied to aspects of the contractor ’s operation during and beyond the

instant contract.

Follow—on study.  A streamlined Should Cost study is a follow—on

in—depth cost analysis which utilizes the initial and/or follow—on

Should Cost study as the baseline for evaluation of the contractor ’s

efforts and on—going performance, determines what benefits have acrued

from improvements in the contractor ’s management and manufacturing

operations, and compares this data against the ~~~~~~~~~~~~~~~~~~ cost pro-

posal and supporting data for the purpose of establishing the Government’s

negotiation objectives. The team, preferably composed of members from

the original team, performs an approximately 3—week on—site in—depth

analysis to determine what efforts the contractor has taken to eliminate!

correct uneconomical practices and inefficiencies. The analysis is to

re—examine improvement goals, if any, or establish new or additional goals

to improve contract performance. The team composition and procedures

for conducting the follow—on study is to be patterned in accordance with

the Should Cost team concept. Source: AMC Reg 715—92

SOURCE SELECTION EVALUATION BOAR D (SSEB). A group of military and civilian

personnel, representing the various functional and technical areas in-

volved in a procurement, appointed by the Source Selection Advisory

Council to direct, control, and perform the evaluation of proposals re-

sponsive to requirements, and to produce summary facts and findings re-

quired In the source selection process. Source: AR 715—6.
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SPECIAL STUDY GROUP. A study group chartered by CC, TRADOC tu conduct

analysis, insure inclusion of all alternatives within an analysis, mon-

itor experimentation , or undertake such tasks that may require the con-

centration of special expertise for a short duration. Source: AR 71—9.

SPECIAL TASK FORCE. Same as Special Study Group , except chartered by the

Chief of Staff , Army. Source: AR 71—9.

SUNK COSTS. The summation of all past expenditures or irrevocably com-

mitted funds related to a given cost estimate. Sunk costs are generally

not relevant to decision—making as they reflect previous choices rather

than current  choices. Source: AR 11—18.

SYSTEMS. An orderly study of a management system or an operating system

using the techniques of management analysis, operations research, indus-

trial enginecring, or other methods to evaluate the effectiveness with

which missions are accomplished , and to recommend improvements. ANCR 11—1

(p. 1), 1970 Ref. 7.

SYSTEMS ANALYSIS. Systems analysis. (SA) The application of a thorough ,

reasoned appr ach to the solution of complex military requirements, opera tions

and mana~~~:~ei; t problems . The obj ective of SA is to provide a decision—maker

wi th da ta and Inforniition (quantitative, insofar as possible) to assist his

detera~.nation of which alternative policies or strategies best satisfy the

definite objcctiv1s . SA can use management analysis, operations research, in-

dustrial engineering and other scientific or analytical disciplines to compare

the competing courses of action. Source: DARCOM—R 11—1.
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TOTAL RISK ASSESSING COST ESTIMATE (j R . ’~CE ) . The expected total cost over

a specified period of a materiel development program computer on the

basis of the costs of accomplishing the work elements of the program ’s

work breakdown structure , and including specific provision for the stat-

istical estimation of probable program costs otherwise indeterminate. The

TRACE should be that estimate having a 50/50 chance of producing either a

cost overrun or an underrun. Source: LTR (DN~IA—PPM—P), “Letter of In-

struction (LOl) for Implementation of RDTE Cost Realism for Current and

Future Development Programs.” Washington, DC: Department of the Army,

OCSRDA, 6 March 1975.

TRADE—OFF ANALYSIS (TOA). A document prepared by a Special Task Force or

Special Study Group or jointly by the combat and material developers to

determine which tec~hnie~ j approach(es) offered in the Trade—Off Determin-

ation are best. Sc L rce: DA Pamphlet 11—25.

TRADE—OFF DETERMINATION (TOD). The document normally prepared by the

materiel developer and transmitted to the combat developer and transmitted

to the combat developer or to a Special Task Force or Special Study.

Group to convey the apparent technical feasibility of a potential

system, including technical risks associated with each approach, estimat ed

RDTE, and procurement Costs and schedules. Source: DA Pamphlet 11—25.

UNCERTAINTY ANALYSIS. A systematic analysis of the range of probable

Costs about a point estimate based on conside~~tions of requirements un-

certainty, cost estimating uncertainty and technical uncertainty. The

iiite~it of such an analysis is to provide the decision maker with infor-

mation which should improve the rationality of decisions based on point
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estimnat ..~. of cost. SLL~a an analysis i~ not expected to improve the pre-

cision of point estimate , but rather to place it in perspective with respect

to various contingencies. Sources: DA Pamphlets 11—2, 3, 4 and US Army

Logistics Management Center classroom notes on uncertainty analysis(ALM—63—

3728—HICA) and —H2.

(cp~ T) VALIDATION.

(a) Cost Es t imate :

Test of a cost estimate to confirm that it is sound, well—ground-

ed on cost estimating methods and founded on fact or capable of being justi-

fied , supported, and defended. A valid cost estimate is to include the proper

cost elements and have supportable rationale, or the validity is to be demon-

strated by the comparison of the cost submission with the expected costs de-

veloped by the validatDr.

(b) Cost Data:

Resource data which are objectively analyzed and documented by the

preparing agency and are coordinated with all those Department of the Army

agencies with a functional responsibility for the data. Source: DA, Costing

Methodology Handbook (COA), Apr 71.

WEAPON SYSTEM COST. This cost concerns the maj or system equipment, training,

peculiar support equipment, system test and evaluation, system/project

management, data, operational/site activation, common support equipment and

industrial facilities of the work breakdown structure; considers only the

Procurement appropriation supported costs; and encompasses both contract and

in—house cost elements of the Investment cost category except for first des—

tination transportation and modifications which are separate budget activities

Source: DARCOM Guide to Key Cost Analysis Definitions.
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WORK BREAKDO~.YN STRUCTU RE (WBS) . A management technique for subdividing

a total job into its component el ements , which then can be displayed in a

manner tc show the relationship of these elements to each other and to the

whole. It is a product—oriented famil y tree , composed of hardware , sof t—

ware , services , and other work tasks , which results from project engineer-

ing effort during the development and production of a defense materiel

item , and which comp letely displays the project/program . Source: AR

70—32.
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