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5' The problem of cost growth in weapon system development—the difference between
estimated and actual costs—has been a recurring theme in acquisition veform for the last several
decades. Despite its high visibility, there has been little systematic and consistent analysis of cost ®
. \ growth patterns and trends, and the factors that affect cost growth.
) J To facilitate such analyses, RAND has developed the Defense Systems Cost Perforn:ance
o = Database (DSCPD). This database includes cost growth data derived from information in
= Selected Acquisition Reports (SARs), as well as a range of potential explanatory variables that P
. i include cost, schedule, and categorical information. The DSCPD has supported a number of
,f RAND studies sponsored by both the U.S. Air Force and the Office of the Director, Program
Analysis and Evaluation (OD (PA&E)).
: With the encouragement of our sponsor in OD (PA&E), RAND is making the DSCPD ™
' available to interested analysts concerned with weapon system acquisition issues.
’ 41 This report, documenting the contents of the DSCPD, was prepared for the Office of the
! Director, Program Analysis and Evaluation. The work was performed in the Forces and
‘ Resources Policy Center of RAND’s National Defense Research Institute, a federally funded ¢
! research and development center sponsored by the Office of the Secretary of Defense, the joint
T
| Staff, and the defense agencies.
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v SUMMARY

Cost growth in weapon system acquisiticn is a pervasive probiem with a long history.
- Though the issue has been studied extensively over the last several decades, the results of these
o studies appear not to have translated inte policy changes that have had a measurable impact on ' ®
g cost growth. To facilitate iong-tzrm, comprehencsive, and consistent : nalysis of weapon system
_ cost growtt,, RAND has developed the Defense Systems Cost Performance Database (DSCPD).
; This report documents the DSCPD. Our objective is 1o describe the database in enough
. detail to facilitate its use by other analysts. Accordingly, we discuss data sources, database
structure, adjustments and normalization procedures used in the database, and caveats and
i limitations on its use. We hope that extensive use of the database by analysts both in and out of
; government will improve understanding of the problem of cost growth in weapon systems and of
. # our ability to control it.
The DSCPD is based on information from Selected Acquisition Reports (SARs). It
g contains cost growth factors (CGFs) for the following cost categories: total program,
procurement adjusted for quantity changes, procurement unadjusted for quantity changes, and
J research and development (R&D). It also contains a set of potential explanatory variables that . @
! may be used as a starting point to facilitate analysis of the factors affecting cost growth. Potential
‘ H explanatory variables consist of cost, schedule, and categorical inforr..ation such as service,
= weapon systeimn type, and development strategy. Cost variabies include development costs,
* P unadjusted procurement costs, adjustcd procurement costs, military construction costs, total ®
rl program costs, and the ratio of development costs to procurement expenditures. Schedule
:1 information includes spscific milesione events, and intervals and schedule slip measures derived
= | from those milestones. Categorical information—inciuding lead service, contractor, and
! prototvping and modification designations—-can be used as sxplanatory variables or to divide the ®
Mf database into desired subsets.
; ! The DSCPD is composed of three types of spreadsheet files:

1. Program files are the basic information source and are specific to each weapon system

program. They are the data source files and contain information used by the two types of

analysis files. They contain the cost and quantity information, and normalization models,

[

used to calculate adjusted cost growth factors.
2. The Point Estimate Analysis (PEA) file contains the categorical and schedule data, as well as

-6, the latest cost growth data drawn from the program files. This file may be used to calculate
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descriptive statistics of the most current cost growth data and perform analyses of potential
factors affecting that cost growth.

3. Time-trend files track the cost growth performance of weapon systems over time and draw
their information from the program files.

The DSCPD is subject to a range of important limitations and caveats. Some of these
relate to weli-known problems in using SAR information. Others relate to the specitic
assumptios and adjustments we make in using the SAR data. These limitations of the DSCPD
are known and documented both in this report and more extensively in several reports preceding
this one.!

The following are the main problems identified in using SARs to calculate cost growth:
the failure of some programs to use a consistent baseline cost estimate, exclusion of some
significant elements of cost, exclusion of certain classes of major programs (e.g., special access),
and unknown and variable funding levels for program risk.

The specific or probable effect that each of these pioblems has on cost growth estimates
varies across weapon systems, When estimating cost growth, the analyst can make adjustments
and assumptions that reduce the potential for distortion but cannot entirely eliminate these
problems since many of them defy measurement or an analytical solution.

Still, there are accepted analytical approaches for dealing with two types of changes that
can have a tremendous and measurable impact on cost growth. These include a change in the
economniic forecast (inflation) and a change to the originally programmed quantity. Measuring
cost growth in then-year dollars without regard to changes in the procurement quantity reflects the
budgetary impact of all program changes regardless of what conditions are responsibie for the
change. However, for purposes of assessing policy initiatives and underlying trends, most
analysts agree that the data should be adjusted for changes in inflation and changes to the original
procurement quantity.2 Since there are differing viewpoints regarding the nature of *real” cost
growth, the DSCPD, as mentioned above, presents cost variables both with and without quantity
adjustments.

Even though SAR data have a number of limitations when used for purposes of calculating

cost growth, they nevertheless are suitable for identifying broad-based trends and temporal

1 Additional information, including analyscs using the database, can be found in (wu companion reports: Paul
G. Hough. Pitfalls in Calculating Cost Growth from Selected Acquisition Reports, Santa Monica, Calif.: RAND, N-
3136-AF, 1992; Jeffrey A. Drezner et al., An Analysis of Weapon System Cost Growth, Santa Monica, Calif.: RAND,
MR-291-AF, 1993.

2This is because most analysts feel that uranticipated inflation and quantity changes are largely beyond the
control of the estimator and the program manager.
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patterns across a range of programs. The key to their use is to understand their limitations. In

this way, the analyst can make the best possibie adjustments and the deci.ionmaker can better

interpret the results.
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ACRONYMS

Advanced Medium-Range Air-to-Air Missile
Advanced Tactical Fighter

Congressional Budget Office

Current estimate

Cost growth factor

Development estimate

Department of Defense

Defense Systems Cost Performance Database
Engineering and manufacturing development
Full-scale development

Initial operatioual test and evaluation

Major Defense Acquisition Programs
Mechanized Infantry Combat Fighting Vehicle
Military construction

Nondevelopment item

Office of the Director, Program Analysis and Evaluation
Operations and support

Office of the Secretary of Defense

Production estimate

Planning estimate

Point Estimate Analysis

Precision Location Strike System (Air Force)
Research and development

Research, development, testing, and evaluation
Selected Acquisition Report

Submarine Combat System (Navy)

Total Obligated Authority

1,
ALy

Tube-launched, optically tracked, wire-guided
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i. INTRODUCTION

BACKGROUND

Cost growth has a different meaning for varying objectives. It is often referred to as the
difference between estimated and actual costs. We, however, define cost growth as the difference
between the initial estimate of the total acquisition cost for a program and the most recent or final
estimate, adjusted for inflation and quantity changes.! The direction of the deviation measured
from the estimate baseline can be either to understate costs initially, in which case cost growth
occurs, or to overstate costs, in which case cost reduction is realized. The effect on
cecisionmaking is the same, however; both overruns and underruns reduce the quality of resource
allacation decisions. This report uses the term cost growth to include both cost increases and
decreases from the estimate baseline.

Cost giowth is important from a policy perspective because @ systemati. bias in cost
estimates can distort resource allocation decisions, invalidating the rationale that led to those
decisions. This is particularly important in an environment of scarce resources. To inform this
continuing aebate, RAND has developed an historical Jatabase of cost and cost growth
information. The database and associated analysis provide policymakers with a better
understanding of the history, factors, and issues in cost analysis of major weapous systems.

The Defense Systems Cost Performance Database (DSCPD) was developed at RAND over
the past several years under both Air Force and Office of the Secretary of Defense (OSD)
sponsorship.2 The database uses information from the Selected Acquisition Reports (SARs) and
was developed to support analyses of cost growth and related issues. It is an important resource

in the continuing effort to improve weap~n system acquisition.

PURPOSE OF THE REPORT
While the results of several analyses using DSCPD have been available in the past, the
database itself has been available only to RAND and the Office of the Director, Program Analysis

£
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1Cost data are presented in the database with and without quantity adjustments.
2 Air Force funding in FY89 and FY90 suppoited initial development of the database and collection of

historical infurmation. Office of the Director, Program Analysis and Evaluation (OD(PA&E)) support in FY91-FY94
allowed updating and automation.
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The intent is to improve the breadth, depth, and consistency of research on weapon-system cost-

Y

growth issues specifically and on defense program cost issues in general. ®

Rl
[ R

The purpose of this report is to describe the contents of the database in enough detail to

facilitate its use by interested analysts. The report is intended to provide analysts with an

S

understanding of the data sources, structure, and methodology used to develop the database. The
report also provides database users with important assumptions, caveats, and limitations of the °
database.?

v

PURPOSE OF THE DATABASE

The database itself was designad to provide a basis for research attempting to explain the

»n
L

L)

factors affecting cost growth, The database offers a small set of explanatory variables in the areas

of cost, schedule, and categorical information. Cost growth may be calculated for categories such

| as service, weapon system type, and development strategy. The use of overall time trends in cost

growth for research, development, testing, and evaluation (RDT&E) and procurement are ®
facilitated. Additionally, the database supports the exploration of the relationship between cost

and schedule.

- ORGANIZATION OF THE KEPORT P
i The remainder of the report is organized in the following way. Section 2 describes the data

sources used in DSCPD. The description includes a discussion of assumptions, caveats, and

limitations. Section 3 describes the database in some detail, including an overview of its

architecture and the three types of data files. Because of general interest ar:d the importance of e

quantity adjustmenss to some of the calculated cost growth outcome, Section 4 describes the

quantity normalization approach. Appendix A lists and describes the variables included in the

DSCPD, including both original and calculated data. Appendix B is a list of programs included

g in DSCPD as of the December 1994 SAR, along with the current reporting status of the program. °

Appendixes C through E provide the guidelines and rationale for several categorical variables:

weapon type, prototyping, and modification classifications. Appendix F lists the data files

included as part of this report.

— 3 Additional information, including analyses using the database, can be found in two coinpanion reports: Paul ®
: G. Hough, Piifalls in Calculaiing Cosi Growih from Selecicd Acquisition Reporis, Santa Monica, Calif.. RAND, N-

é ! 3136-AF. 1992; and Jeffrey A. Drezner ct al.. An Analysis of Weapon System Cost Growth, Santa Monica, Calif.:

3 . RAND, MR-291-AF, 1993.
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2. DATA SOURCES

Selected Acquisition Reports (SARs) are the primary means by which the Departrent of
Defense reports the status of major acquisitions to Congress. SARs are publicly available (though
generally classified) and provide reasonably consistent and relatively reliable data on the cost,
schedule, and performance status of DoD acquisition programs at regular intervals.

Consequently, SARs are the primary data source for the DSCPD. This section briefly describes
the conients of SARs and provides some cautions concerning the use of SAR data in cost growth

analysis.

SAR HISTORICAL BACKGROUND

SARs originated as internal DoD management documents. They have been informally
submitted o0 Congress since 1969 but were not mandated until 1975. (PL 94-06, The FY76
Defense Appropriations Act). The current SAR regulation is published as Part 6.2.4 of DoD
Regulation 5000.2-R (15 March 1996). Format, reporting thresholds, and specific information
included have changed several times since SAKs were established. The current reporting
thresholds which apply to Major Defense Acquisition Programs (MDAPs) are $355 million for
RDT&E and $2.135 billion for procurement (in base-year 1996 dollars).

SARs are developed by weapon system program offices. They are part of the mandatory
documentation and reporting requirements associated with MDAPs.

INFORMATION CONTAINED IN THE SAR

The SAR includes schedule, technical, and cost information summaries on major programs
that meet reporting criteria. Data are reported in terms of baseline, approved program, and
current estimates. Depending on the phase of the acquisition cycle, the baseline values are
represented by the planning estimate (PE), the development estimate (DE), or the production
estimate (PAE). The approved program includes schedule, technical, and cost information taken
from the acquisition program baseline. The current estimate includes actual schedule, technical,
and cost information for the most recent estimate of tiiese available. The cost information
sections include bascline and current estimates for all acquisition costs, including RDT&E,

prozurement, and military construction (MILCON). Procurement costs are sometimes provided

4Earlier additions of this regulation contained descriptions of format, reporting requirements, and calculations
(see DoD 5000.2, Part 17, 23 February 1991). In 1991, reporting thresholds were $300 million for RDT&E and $1.8
billion for procurement. The reporting thresholds established in 1983 were $200 million for RDT&E and $1 billion for
procurement (in base-ycar 1980 dollars). Sce Hough, 1992, for a detailed history.
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at a more detailed level, but rarely by major component. A cost variance section identifies the
change in program costs from the previc AR, as well as cumulative changes to date from the
baseline. Very brief descriptions of the reasons for these changes are also given, aggregated into
seven categories that are oriented toward program effects: escalation, quantity, schedule,
engineering, support, economic, and other. These costs are reported in both program base-year
and then-year dollars.

Schedule information is reported in a similar fashion, with the estimate, approved plan
estimate, and current estimate of various acquisition milestones given. For the most part, SARs
provide only the most basic schedule milestoues: formal acquisition decisions and major testing
and production milestones. Nairative sections entitled Mission and Description, Program
Highlights, and Decision Coordinating Paper Threshold Breaches provide other important
program data. Similarly, performance (technical) information is provided in the SAR.S The
DSCPD makes available selected information not related to cost as potential explanatory

variables in various cost growth analyses (see Appendix A).

GENERAL LIMITATIONS

SAR data are useful in program cost research because of their scope, relative consistency,
and their length of coverage. However, while directives governing SAR preparation are intended
to be applied consistently across programs and between the services, differences do arise in
practice. Such differences can result in distorted cost growth factors derived from SARs. This

section discusses the adjustments made to maintain the relative consistency of the data.

Baseline Problems

There are three types of baseline estimates (planning, development, and production) that
are measured and tracked, each roughly corresponding to a decision point in the acquisition
process. As a general rule, once a baseline has been established, the first estimate presented as
that baseline should be used in calculating cost growth. However, at times, SAR baselines can be
unstable. For instance, occasionally a second, more accurate estimate is substituted for the
original estimate, generally improving cost performance as measured from this new baseline.
Alternatively, changes that reflect an entirely different work scope from the original baseline may

falsely portray poor cost performance.

5This information is generally classificd and so is difficult to usc in ¢4 unclassified environment. While earlier
8 Yy

versions of DSCPD have made limited use of performance data, current versions have dropped this information

because of data quality, measurcment, and interpretation problems.
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Programs may even be canceled, then brought back with updated baselines, resulting in an
apparent improvement in cost estimating performance. An example of this is the Precision
Location Strike System (PLSS, Air Force). This program was canceled in 1981, resurrected in
1983, and canceled again in 1986. The original DE for total system cost was $678.2 million
(base-year 1977) for a quantity of three. The updated DE in the December 1983 SAR reported a
total system cost of $635.5 million (base-year 1977) for a quantity of one. The new DE was
significantly higher and would have resulted in a much lower cost growth factor had we used it as
the baseline estimate.

In some cases, using a new baseline may be justified if the program has significantly
changed in scope, or the new system is different from the system for which the original DE was
made. An example of this is the Bradiey Fighting Vehicle System (Army), v/hose original DE
was based on a predecessor vehicle, the Mechanized Infantry Combat Fighting Vehicle (MICV).
The Bradley included a 25-mm gun and the tube-launched optically track:d wire-guided (TOW)
missile system (the TOW system is a separate SAR program), while the MiCV had only a 20-mm
gun. Clearly, the original DE, when compared with the cost estimates for the Bradley, its 25-mm
gun, and ammunition, would result in excessive cost growth. In this case, the original DE was not
a fair basis for measuring cost growth; the current DE (made after the cancellation of the MICV)
was closer to a production baseline. We, therefore, added costs identified in the SAR as being
associated with the new configuration to the PE and DE baseliaes to bring the ectimates 1n line
with the final design configuration of the vehicle.

Another baseline problem comes with combinations or separation of programs.

Sometimes programs are reorganized and combined with other programs. Similarly, large
programs consisting of scveral subsystems that were formerly contained in one program SAR are
sometimes broken out into individual programs, each with its own SAR. These changes result in
fairly severe distortions. Often, a large portion of the cost is lost or gained, while the baselines
are uuchanged, resulting in very large changes to the cost growth factors. The Submarine Combat
System (SUBACS, Navy) is a good exampie of this. In December 1983, the SAR for SUBACS
included a DE for two major subsystems, the AN-BSY 1 and the AN-BSY 2. Subsequcutly, AN-
BSY 2 was removed from the SAR in December 1985, reestablished as a separate SAR program
in December 1986, and was incorporated into the SSN-21 SAR in December 1990. While we

would have liked to maintain consistency with the original DE and combine the two subsystems
and treat them as one, the lack of detail reported for the AN-BSY 2 in the SSN-21 SAR made it
impossible without making too many blind assumptions. In the end, the AN-BSY 2 costs were
stripped from the SUBACS program and included in the SSN-21 program, thereby, changing both
the AN-BSY 1 and SSN-21 baselines. If we had left the buselines as they were, we would have
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seen understated cost growth in the SUBACS program and greatly overstated cost growth in the
SSN-21 program.

Unfortunately, SARs do not provide enough information to separate models in a series.
Thus, the costs of the F-15C/D or E versions cannot be separated from the original A/B version,
even though the modifications were substantial. Thus, some observed development cost growth
is due to development program costs for a major modification program added to the original
development costs. Procurement costs may also increase because of the cost of performance
enhancements not envisioned in the original SAR.

In summary, changes to baselines have to be carefully scrutinized to preserve consistency
over time within a program. If a large portion of the program has been dropped (or added),
adjustments must be made to the baseline estimmates to ensure that they reflect these changes.
Failure to do so would result in large, unwarranted changes in cost growth factors. Often the

SARs provide the necessaiy adjustment factors, but not always.

Exclusion of Costs

Historical costs as reported in the SARs reflect appropriated amounts and are not
necessarily the estimates prepared by cost estimators. In fact, the December SAR for a program
must be consistent with the President’s Budget submitted the following January and covering
future fiscal years. The appropriated budget reflects the basic input of the cost estimator, subject
to adjustments by program offices, changes by service and DoD comptroller organizations, and
congressional revisions. Cost values in the SAR are the net result of these 1 +odifications.

A major cost element omitted from the total system cost estimate in the SAR data are the
operations and support (O&S) costs. Prior to 1989, O&S costs were not reported in the SAR. It
was DoD’s contention that these estimales were too unreliable and as such, were justifiably
excluded. If program deficiencies result in excessive O&S costs, real, but unreported, cost
growth has occurred.

Technical deficiency (or performance variance) is a different form of cost growth. Failure
to achieve technical specifications results in real cost growth, either in remedial actions or
foregone capabilities. Unfortunately, it is impossible to systematically adjust costs for such
performance shortfalls to reflect the cost of fixing these shortcomings. Cost growth will be
understated to the extent that such shortfaiis occur. For exampie, using SAR information, the
B-1B essentially met its cost goal. However, substantial costs to fix technical performance
shortfalls are not included in the SAR (e.g., defensive avionics improvements),

SARs report only costs to the government, rather than total investment costs, and thus do

not inciude contractor investment in the programs, nor do they include overruns that the
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contractor covers. This is particularly true in fixed price contracts, where contractors are forced
to pay for program overruns. Cost growth will be understated to the extent that reported costs do
not include contractor investment. The Advanced Medium-Range Air-to-Air Missile
(AMRAAM) is a good example of this: Hughes incurred several $100 million in expenses not
covered by the fixed price contract and so not reported in the SAR. During the Advanced
Tactical Fighter (ATF) competition, the contractors were estimated to have invested in excess of
$1 billion in fabricating the prototypes. Thus, the ATF/F-22 SAR severely understated the
program costs.

The SARs do not represent all system costs. The components included in different
programs vary considerably, often at the discretion of the program office. To the extent that a
program manager is able to limit the nuinber of high-risk (and subsequently high cost growth)
components included in the program, cost growth may be underrepresented. This factor
complicates comparisons between programs.

Risk is inherent in weapon systerm development, and funds are sometimes allocated to
cover potential costs associated with identified program risks. Unfortunately, S* Rs do not reveal
the amount allocated as a management reserve. Since the amount of contingency funds cannot be
separated from the total funding for each program, the impact of these funds cannot be estimated.

The inflation factors used in the SAR are provided by OSD. These are projected out inany
years into the future, and permission to adjust them is rarely given. To the extent that OSD
inflation estimates are lower than actual inflation, the baseline estimate will be lower, resulting in

higher cost growth for a given spending level.

Exclusion of Certain Classes of Major Programs

The number of programs reporting in each year will vary as a function of the number of
carryovers from the previous year, the number of new programs, and the number of terminations
(cancellations or completion). On average, SAR reporting programs represent 45 to 55 percent of
total DoD procurement.

As noted earlier, SARs are created only for major systems that are budgeted at over $355
million in R&D and $2.135 billion in procurement in FY96 dollars. If minor programs have
considerably different cost growth patterns and these programs constitute a significant portion of

ig, aggicgate cost growth measurcs based on SAR programs may be misleading.

Similarly, the number of programs covered by SARs is limited to non-compartmentalized
programs. Special access program SARs (e.g., B-2 and A-12) are not publicly available and may
not exist in some cases. If we assume that special access programs are more technologically

advanced and thus represent greater risk, (and subsequently endure higher cost growth), aggregate
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cost growth measures based on SAR programs may underestimate cost growth for defense
spending as a whole. ®
The limitations discussed in this section do rot render the DSCPD invalid; however, they
do imply the need for caution when using the DSCPD. While the problems themselves lack an
analytic solution. they can be addressed by carefully and consistently applying a sct of reasonable
rules and assumptions. The key is to understand the potential effects of these problems and ®
interpret the results of analysis accordingly. Cost growth analyses that rely on SAR data are 3
! useful for capturing broad-based trends and temporal patterns.
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3. DATABASE STRUCTURE AND CONTENTS

o
To enable proper use of the DSCPD, an analyst needs a detailed description of the
structuare of the database, the specific variables included, and important calculations and
‘ assumptions. This section addresses these topics and is organized around the stractuie of the ®
’4‘ DSCPD. After a brief overview of database architecture, each of the three different typcs of files
o included in the database is discussed.
is OVERVIEW OF THE DATABASE P
|
: Contents -
‘ The database currently includes information on 244 weapon system programs, the earliest
' development program starting in 1960 and is current through the December 1994 SAR. Table 3.1 9
‘?,rg provides a cross-tabulation of weapon system type and agency responsible for program
" ; management, Of the 244 programs in the DSCPD, 112 are currently reporting programs as of the
E December 1994 SAR. The remainder are inactive for a variety of reasons (see Appendix B).
| Navy systems are the most heavily represented (41 percent of the rotal), followed by Air Force o !
g | systems (30 percent), and then Army systems (27 percent). Fuur weapon
} system categories dominate—electronics and missiles each account for about 26 percent of the
! total, while ships and aircraft combined account for another 25 percent.
I o
| Table 3.1
' } System Type by Management Agency j
3 1
; Weapon Type Air Force Armmy Navy OSD Total ‘
! Aircraft 16 0 16 0 32 o ‘
E Helicopter 1 7 2 0 10
" Missile 20 21 20 1 62 :
“ Electronic 22 19 23 1 55 ;
Munitions 2 9 4 0 15 1
i Vehicle 0 9 2 0 i1 i
- Ship 0 0 29 0 29 @
! Space 9 1 1 0 11
: Other 2 1 3 3 9
Total 72 67 100 5 244
L,. ®
| °
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Tkhis distribution includes all major systems reperting through the SAR since it was
established in the late 196Gs, except for 16 very early programs (see Appendix B), which never

reposted costs ia base-year dollars.

Structure

The DSCPD consists of several spreadsheet-based data sets containing categorical,
schiedule, cost, and quantity information on major weapon system acquisition programs.
Categorical data include information on the lead service, contractor, systera type, and aspects of
the development strategy. Schedule information includes formal acquisition decision milestones,
testing, and delivery dates. Cost information includes development, procurement, and military
construction baseline estimates and estimate histories. Quantity informaticn includes information
on baseline and current R&D and procurement quantities. As described in more detail below,
such information is used either directly to calculate cost growtih factors or as potential explanatory
variables (with cost growth as the dependent variabie), or indirecily to calcelate relevant variables
or sort the database.

The DSCPD is composed of three types of files: program files, a Point Estimate Analysis
(PEA) file, and time trend files. Program files are the basic information source and aie specific to
each program. Each program file contains a table and records the cost and quantity information
and normalization models used to calculate the total program cost growth for each program year.
These are the data source files, and they provide information used by the two types of analysis
files-—PEA and time trend.

The PEA file is a matrix that provides categorical, schedule, and cost information for each
program. The information in this file is used to calculate descriptive statistics of the most current
cost growth data and to perform analyses of potential factors affecting that cost growth.

The time trend files contain tables of cost growth factors (CGFs) as a function of time for
every program. These files draw information from the program files for each bzseline available.
The relationship between the files is illustrated in Figure 3.1. The program files feed information
to the PEA and to the time trend files for analysis.

6 Wi:hout an annual expenditure profile, it is not possible to adjust the data in these early programs from then-
year to constant dollars. Such protiles were not available; therefore, we did not include these programs in the database,
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PEA File
Program Schdl. CGF Qty

A-10

Programﬁie -
F-16 1992 1993 1994 —
E-16

DE TimeTrend File
Program 1992 1993 1994

A-10

/

-16 1. 1 1.1

Figure 3.1—Basic Structure of SAR Cost Growth Database

Baseline Estimates

There are three types of bascline estimates that are measured and tracked, each roughly
comresponding to a decision point in the acquisition process. In performing cost growth analyses,
it is important to distinguish among the different baseline estimates since cost growth is measured
with respect to a specific baseline. Each baseline is roughly associated with a specitic decision
point in the weapon system acquisition cycle. The PE is associated with Milestone 1 in the
acquisition process, the DE with Milestone 2, and the PdE with Milestone 3a.7 Most programs
do not have all three cost baselines. In some cases, we estimated a PAE baseline using the current
estimate costs reported in the SAR corresponding to the Milestone 3a decision point.

Since a program may have more than one baseline from which cost growth is measured
(see Table 3.2), there are 335 total data points. Of the 244 programs currently in DSCPD, there
are only six systems that have all three baseline estima s, and the PdE was estimated for two of

. )
mem.*

TRefer 10 Appendix A for a brief definition of the acquisition milestones. These are derived from DoD
Directive 5000.2, Acquisition System Management.
8The six systems are DDG-51, C/MR-53, M-1, Bradley FVS, C-17, and AH-64,
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Table 3.2

Number of Programs by Baseline Estimate

Type of Estimate Number of Programs
Planning 57
Development 174
Production 104
Planning & development 27
Development & production 61
Planning and production 10
Plarning & development & production 6
Planning or develonment or production 335

For many types of descriptive and statistical analyses, cost growth is referenced to the DE
baseline since prior to Milestone 2, capability and configuration trade-offs are often still in the
process of being resolved. Using this baseline also establishes a weapon system of reasonably

constant scope in cost growth analyses.

PROGRAM FILE ORGANIZATION

The program files contain the basic cost and quantity information drawn from the SAR, as
well as the calculations and models used in the data adjustment and normalization procedure.
Thus, the transition from basic cost data to a normalized cost growth factor is transparent. The
program files contain adjusted and unadjusted data that feed into the other two types of files.

The program files are organized in a rnatrix, as shown in Table 3.3. Specific program
information, listed in rows, is labeled in the first column, with subsequent columns containing
values for each variable. The data are organized by the SAR publication date. The program file

is divided into several sections containing data and calculations of different types.

Variables and Structure

The development, procurement, military construction, and quantity entries are taken
directly from Section 11 of the SAR. Costs are always taken in base-yecar dollars, and the basc
year is listed in the program file. All SARs in a program are examined, but only the December
SAR data for each year are recorded in the program file, unless there was a change in the planned
procurement quantity during that year. In that case, the SAR that documents the quantity change

and the SAR immediately prior to it are included as well.
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The difference from cns SAR to the next is calculated for each of these cost data types. The
current sstimate procurement variance (CE Proc Var in Table 3.3) is created by subtracting the
previous SAR’s procurement cost from the current procurement cost. The quantity variance (Qty
Var) reported (in dollars) is taken from the current changes part of Section 11 of the SAR under
the quantity variance category. Since we know that other cost impacts of quantity changes are
reported under other variance catesories, we calculate a quantity variance adjustment by adding
all of the quantity related changes (in base-year dollars) identified in SAR variance categories
other than quantity and, therefore, not accounted for in the quantity category.® The net current
estimate variance is created by subtracting the quantity variance reported and quantity variance
adjustment from the current estimate procurement variance. The result is a net procurement
variance that has been adjusted for most of the quantity change effects.

The cost-quantity curve (Cost/Qty Curve) is used in the cost growth normalization
calculation described in Section 4 of this report. The cost-quantity, or learning, curve predicts
changes in cost as the number of items produced changes. Data to generate the cost-quantity
curve come from Section 16 of the SAR, which gives annual appropriations and quantities for all
procurement programs beginning in 1986. If a learning curve cannot be generated for a particular
program, the average value for similar systems is used. The normalized net current estimate
variance (No-m Net CE Var $) is calculated by removing the observable effects of quantity
changes as described in Section 4 of this report. 10

The development variance (Develop Var $) is created by subtracting the current
development cost estimate from the value of the previous year. Variance in military construction
costs (MILCON Var $) is created by subtracting the current military construction cost estimate
from the value of the previous year. Neither of these are adjusted for changes in quantity.

The cumulative variances in procuremesit, development, and military construction are used
to calculate cost growth. The cumulative normalized net current estimate variance (Cum Norm
CE Var $) is calculated by adding the normalized net current estimate variance values from the
beginning of a baseline to the most current estimate. Similarly. the cumulative procurement
current estimate (Cum CE Proc Var $) is the total amount of change in the current estimate of the
procurement cost to date from the same baseline. The cumulative development current estimate
(Cum Develop Var $) is the total amount of change in the estimate of the development cost to

date from the same baseline. The cumulative military construction current estimate (Cum
9The quantity normalization procedure, including identification of quantity variance in the SAR, is explained
in more detail in Section 4 of this report.
OThe more general terms “cost variance™ and “cost change” are sometimes used in place of “cost growth”
because they arc consistent with both increasing and decreasing costs. Here, we understand cost growth to include both
ncgative and positive cha »ges. Still, “cost variance™ is the term usually employed in the SARs.
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Table 3.3

Example Program File
PROGRAM: F-XXX DE Dec 92 Dec 93 Dec 94
Base year: FY90
Development $ 1549.2 1549.2 1496.8 1692.0
Procurement $ 12849.6 12849.6 12966.1 13147.6
MILCON $ 0.0 0.0 00 0.0
Total $ 13398.8 13398.8 13462.9 13839.6
R&D Qty 4 4 4 4
Procurement Qty 350 350 300 200
Delta Proc Qty 0 -50 -100
CE Proc Var $§ 0.0 116.5 181.5
Qty Var Reported $ 0.0 -50.0 -130.0
Qty Var Adjustments $ 0.0 0.0 0.0
NetCE Var § 0.0 166.5 3115
Cost/Qty Curve n/a 85% 85%
Develop Var $ 0.0 -52.4 195.2
MUWCON Vaur $ 0.0 0.0 0.0
Norm Net CE Var § 0.0 187.0 483.5
Cum Develop Var $ -52.4 142.8
Cum MILCON Var $ 0.0 0.0
Cum CE Proc Var $ 116.5 298.0
Cum Nomm Net CE Var § 187.9 6714
Total Cum Var $ 135.5 814.2
DE CGF 1.00 1.01 1.06

NOTE: Development $, Procurcment $. MILCON $, R&D Qty, and Procurement Qty are taken dircctly from

the SARs. The normalization procedure used to derive the Norm Net CE Var $ is cxplained in Section 4 of this
report. The remaining equations for cost variances and cost growth factors for years 1 through i are as follows:

Develop Var $ (i)
MILCON Var $ (i)

CE P:oc Var §

Net CE Proc Var §

Cum Norm CE Var $ (i)
Cum CE Proc Var 8 (i)
Cum Develop Var § (i)
Cum MILCON Var $ (i)
Toial Cum Var $ (1)
Total Program CGF (i)

Development cost estimate (i) - Development cost estimate (i-1)

MILCON cost estimate (i) - MILCON cost estimate (i-1)

Procurement cost estimate (i) - Procurement cost estimate (i-1)

CE Proc Var $ - Qty Var Reported $ - Qty Var Adjustments $

Norm Net CE Var $ (1) + Norm Net CE Var $ (2) +... + Norm Net CE Var $ (i)
CE Proc Var $ (1) + CE Proc Var $ (2) + ... + CE Proc Var § (i)

Develop Var $ (1) + Develop Var § (2) + ... + Develop Var $ (i)

MILCON Var $ (1) + MILCON Var$(2) + ... + MILCON Var § (i}

Cuin Nowni Net CE Va § (i) + Cumi Develop Var $ (i) + Cum MILCON Var § (i)
Total Cum Var $ (i} / Total baselinc estimate + 1.
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MILCON Var $) is the total amount of change in the estimate of the military construction cost to
date also from that baseline. All are calculated by adding the previous year’s calculation to the
curreat change in the estimate.

The total cumulative variance (Total Cum Var $) is the sum of the curnulative norm net
current estirnates, development, and military construction variances. The total program CGF is
calculated by dividing the total cumulative variance in each column by the total baseline value
and then adding one. The result is a factor in which cost increases are indicated by ratios greater
than 1.0 and cost decreases are indicated by ratios less than 1.0. Cost growth can also be
calculated independently for R&D, unadjusted procurement, and adjusted procurement. These
values are calculated in the PEA file for the most current estimate.

For programs with more than one baseline, identical sets of calculations are made in
separate sections. The formulas and calculations for each one are identical. Only the cost and
quantity baselines from which cost growth is caiculated are different.

The last section of the program files is reserved for notes. The notes include information
on program name, what the procurement quantity measures (units), and the source of different
baselines. They also include information on the learning curve, the source of the current estimate,
and special information on the program, such as the involvement of other services. Any
adjustments to the program costs shown in the SAR are also noted here. An example of this is the
Bradley Fighting Vehicle System for which we adjusted the PE and DE baselines to bring the
estimates in line with the final design configuration of the vehicle. Later Bradley SARs include
the costs of the gun and 25-mm ammunition, while the original design (the MICV program) did

not include these capabilities.

Assumptions and Caveats

In general, we have attempted to make adjustments to the data in the SAR to retain
consistency with the program’s original baseline as illustrated in Section 2. For the vast majority
of programs in the database, no adjustment is necessary. For some, as mentioned earlier, costs
may need to be added to or subtracted from either the baseline or the cnirrent estimate to ensure
that the costs refer to the same basic system configuration.

There are other problems with the information in SARs that must be accounted for in the
program files. The first is a change in base-year dollars. While the great majority of programs
stay in the same base-year dollars, several programs have changed either baselines or the base
year (some more than once) and thus have to be adjusted to a single base-year standard. The
conversion factors used in the DSCPD are usually drawn from the SARs themselves. When these

are not available, the factors are drawn from the Department of Defense Deflators Total Otligated
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& Authority (TOA) table found in the National Lefense Budget Estimates, published annually by
the DoD Comptroller. Usually, the later year costs are deflated to the original base-year dollars.

POINT ESTIMATE ANALYSIS FILE ORGANIZATION
The PEA file contains the widest range of data types: categorical, cost, and schedule. It is

used for descriptive statistics and analysis when final cost growth (or most current estimate) is of
interest. It is organized in a matrix format, with programs listed in rows and variables listed in
columns. Programs are listed first by service and then alphabetically within each service. The
database (as of December 1994) is made up of 244 programs and 84 variables. A table of
deflators necessary to transform the different base-year dollar estimates from individual programs
to the base year of the database (FY96 in the December 1994 version) is to the right of the main
body of the database.

o | i Variables and Structure
Database variables are categorical, schedule, cost, and quantity information and are grouped
accordingly. Categorical variables are descriptive, classifying each program into one of several
categories. Service and weapon system type are included, as are several designations relating to
prototyping strategy and whether the program is a modification of an existing system. The prime
contractor is also identified. Schedule variables include both specific event dates (milestones)
- and quantitative measures derived from those dates (schedule intervals and slip). Cost variables
4 include baseline and current cost information and «juantitative measures based on that
information. Cost information is drawn directly from the program files described earlier. When
available, planned and actual schedule milestones and intervals are determined. The basic set of
variables contained in the database are listed in Table 3.4. These variables are not inclusive of all
variables that might be interesting, but rather provide a starting point for analyses of factors
affecting cost growth. A description of each variable, relevant calculations, and the section of the

SAR in which the variable is found, or from which it is derived, appear in Appendix A.

! Assumptions and Caveats

L_ The cost and cost growth information is drawn directly from the program files and is
subject to those caveats discussed earlier. The categorical variables are determined using
information available in the SAR, sometimes supplemented with other sources. Determining the
lead service is fairly straightforward, but judgment is required in determining weapon system,

| prototyping, and modification classifications. The guidelines used to make these categorizations,

; and the rationale for each program, are provided in Appendixes C through E.
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Initial operational delivery

. Table 3.4
Variables in Database
Categorical Schedule Cost and Quantity
Program Year of program initiation Current development costs
Service Year of development start Current unadjusted procurement costs
s Weapon Type Year of production start Current adjusted procurement costs
Contractor Years past program initiation ~ Current military construction costs
Prototype Years past development start ~ Baseline development costs
{ Confidence Years past production start Baseline procurement costs
. Prototyping phase  Milestone 1 Baseline total program costs
Precedent Milestone 2 Development cost growth factor
Modification Milestone 3a Unadjusted procurement cost growth

factor
Adjusted procurement cost growth
factor

IOT&E start and complete Total program cost growth factor
Phase 1 length Ratio R&D$/Proc$ (baseline)
Phase 2 length Ratio R&D$/Proc$ (current estimate)

Total program length
Phase 1 slip
Phase 2 slip

Baseline quantity
Current quantity
Quantity change from baseline

Total program slip

Percentage slips

Ratio Phase | to Phase 2

Slip in IOT&E

Concurrency measure (percer:)

Concurrency measure(months)

A NOTE: IOT&E = Initial operational test and evaluation.

NOTE: Development costs and military construction costs are not adjusted for quantity.

The schedule information used in the point estimate file is drawn from Section 9 of the
SAR. Schedule information is updated each year as new SARs become available. The
] information is usually clear, and the dates used for :he variables can be readily identified. On
occasion, the information does not correspond exactly with the variables, and thus adjustments
have to be made.

Several decision rules have been created to ensure consistency in making these

Lw o

adjustments. In general, milestone dates are used when they are available, and contract award

dates are used as proxy indicators for milestone dates when necessary. In the absence of
information about a given baseline, approved program data can be used, but this is extremely rare.
Baseline schedule information is not changed even if new information becomes available. In ®

i

|

|

j other words, variables containing planned dates do not change if a new SAR offers a new date for
|

|
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a planned milestone in place of one from a previous SAR for that same milestone. Only in cases
where an actual date is available where none had becn before is new information recorded. This
ruie ensures that the integrity of the original program baseline is maintained.

If Milestone 3a is preceded by a production contract award, that date is substituted for the
actual Milestone 3a decision. This is done to approximate the initial production decision.

Ships typically have different schedule milestones than other program types. To ensure
consistency, the lead ship production contract is used as a proxy for Milestone 2 for ships that do
not have a true development contract. The award of a follow-on production contract then

becomes the proxy for Milestone 3a.

TIME TREND FILES

In addition to the program files and the PEA file, there are two additional types of files that
are used to track the cost performance of svstems over time. These files are linked to the program
files in the same manner as the PEA file. They can also be linked with the PEA file to make usc

of additional categorical or scheduie information.

Structure

The strucwural relationship between each of the time trend files and the program files is
very simple. Each tume rrend file is linked to the program files with reference io the appropriate
baseline. Each row in the time trend file represents a speciac program. The columns represent
specific dates. Thus, every cell in a given cclunin will refer to the cost growth factor for a given
SAR date for each of the programs 1 *ha* file.

The two time trend file type. are wde.nical in structure but represent different types of cost
growth trends. The basic time tr.ad ‘- . *»  ar? arowth in terms of calendar years (1974,
1975, etc.) and are lisnited to prograins v th common baseline types (e.g., PE, DE, or PdE).
Thus, separate files are created for ¢ 3.5 of the three baseline types. The second type of time trend
file tracks cost growth as a functicr: uf yeais past engineering and manufacturing development
(EMD) start. This file is critical to time-based analysis since it allows the effect of program
maturity (age) to be incorporated into the analysis. Again, separate files are created for each of
the three baseline types.

Only results from the December SARs are reported in the timie trend files. When a

December SAR is unavailable in a given year, the SAR celeased closest to that date is used.
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Assumptions and Caveats

The time irend files are well suited for use as the basis for analytic experiments measuring
cost growth over time. Comparisons of cost growth over both chronological years (e.g., 1975 vs.
1985) and maturity (the 5th and 10th years past EMD start) can be performed. Experiments using
subsets of the database, such as all programs that are at least n years past development start, or
that include at least 7 data points are possible. If one suspects that cost growtli is a function of era
and maturity, the time trend files provide an excellent biase for research. Additional categorical
variabies from the PEA file can be incorporated as desired.

As is the case with all databases, one must be cautious in using the time trend files. For
instance, the calendar year time trends do not account for matarity, and the years past
development start do not account for era (a proxy for acquisition environment). Similarly, the
point at which each program first submitted a SAR and thus enters the database is not necessarily
the same across programs. Many programs report an initial SAR well into development, and thus
the first cost growth factor does not necessarily correspond to when the program began. If

desired, the time trend files can be sorted to control for these problems.
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4. BASIC METHODGLOGY

OVERVIEW

| In general, cost growth is measured as the difference between the initial or baseline

P estimate and the final or most recent estimate. While the definition of cost growth may seem

' fairly straightforward, varying opinions exist as to what should be counted and when the counting
2 should start. This section provides an overview of the adjustments made to the data in calculating
cost growth factors.

4 There are two commoi: views as to what to count when calculating cost growth:
unadjusted costs and adjusted costs. Unadjusted costs are measured in then-year dollars with no
regard to changes in procurement quantity. This approach is favored by those who wish to
measure the impact of cos! growth on the federal budget. Adjusted costs are calculated in

- & constant-year doliars and account for all changes in procurement quantities. For purposes of
measuring the performance of program managemient in estimating and controlling costs, this is a
more relevant measure. For instance, if a program procures half of the originally estimated
quantity but still reaches maturity within the original budget, that program wiuld show no cost

growth using an: unadjusted approach. If, however, in that same program, costs were adjusted for °

Cay

the reduction in quantity, one would see a sharp increase in cost growth. In such a case, cost
performance is totally masked. Similarly, an older program that has more inflationary experience
would have consistently higher cost growth than a more recent program. For these reasons, we

4 choose to calculate cest growth with adjusted costs. °®

- NORMALIZATION PROCEDURE
The first step in adjusting cosis for any given program is to remove the affects of inflation.

{ Since SARs provide costs in both base-year and then-year dollars, this step requires little effort.

“E

Adjusting for inflation in this case is reduced to extracting cost data and calculating cost growth

factors in base-year dollars.

The second step, removing the effects of quantity changes, is a much more difficult task.

D= All cost changes resultin:y from a change to the originally estimated quantity must be identified ®
and removed. The information available in the SAR dictates to some extent how this amount is

determined as seen below. To the exient that it can be determined, this information is used to

I

|

|

i

d
ﬁ‘] adjust the current estimate to the same quantity Icvel as the baseline estimate. It is possible to
! adjust the baseliae estimate to the current estimate, but this produces a ‘floating baseline” and
i

may lead to inconsistencies. It is an established RAND practice to retain the integrity of the
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baseline by always adjusting the cunient cost estimate to what it would be if the program were
still procuring the baseline quantity. This adjusting method is applicd to each SAR submission ™

for each prograva. The following is a detailed account of what is entailed in this process:

1. Calculate the currerit procurement variance by subtracting the 'previous procurement estimate

from the current procurement estimate. ®
2. Determine the total quantity variance. This equals the sum of the cost variances reported in

the quantity cost variance section and those in the narrative section that are clearly related to

quantity but are reported in other variance categories such as schedule, support, engineering,

or estimating. !! .
3. Derive the current net procurement variance equal to the current procurement variance (1)
minus the total quantity variance (reported plus narrative) (2). This number rep 2sents any
cost changes not due to quantity changes as reported in the SAR.
4. The current net procurement variance (3) is then run up or down the total program cost- PY
quantity curve, depending on the direction of the quantity change. In this step we assume that
all costs, direct and indirect, are driven by quantity.’2 Consequently, this “normalized” net
procurement variance is stripped of all quantity induced effects, including changes in direct
quantity, recurring cost per unit, cost-quantity curve slopes, and nonrecurring costs. The °
effect of the normalization procedure is usually minimal but can be high when both the net
procurement variance and the quantity change are large.
HEor example, a large quantity increase for an aircraft procurement program will undoubtedly increase the
requircment for initizl spares. However, SAR guidelines require the cost variance for spares to be reported under the @

support category even though it is a direct result of the quantity change.
127he relationship between cost (¢) and quantity may be represented by the Jog-linear equation

c=U*Q®
where U = First nnit cost
Q = Quantity
S = Cost-quantity curve slope expression: log slope/log 2. o

The equation for deriving total cost (C) is

C=U -Q(S+-l)

The total program cost-quantity curve was derived from the annual funding summary in the December 1994 (or
final) SAR provided that the regression yielded a measure of fit of at least R2 > 0.70. Of the 112 programs reporting
costs in December 1994, 55 programs had R2 > 0.7, and 12 programs had R2 < 0.7. The range of observations for
annual procurement buys was 5 through 34. When the least-squarcs line fit the data poorly, we used the average of
“good” curves from the same class of weapon systems. The theory behind the normalization is explained in detail in E.
Dews et al., Appendix A, 1979. Hough, 1992, also contains a good summary of the rationale underlying the
normalization methodology.
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5. The normalized net procurement variance (4) is added to the RDT&E and MILCON
variances (not adjusted for quantity) to determisie the total program cost variance (either

positive or negative) between the previcus estimate and the current estimate.

Finally, the total program cost variance (5) is added to the cumulative total cost variance to
date and divided by the total program baseline cost. The adjusted cost growth factor is equal to
this product plus one. A CGF over 1.0 indicates cost growth while a CGF less than 1.0 indicates
cost reduction. We also calculated CGFs for RDT&E, adjusted procurement, and unadjusted
procuremnent costs separately. The adjusted procurement cost growth uses the procedure
described above but without adding development and MILCON variance; while the unadjusted
procurement cost growth is simply the current estimate of procurcment costs divided by the
procurement cost baseline. Similarly, the RDT&E cost growth is the current estimate of

development costs divided by the development cost baseline.
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i Appendix A
DESCRIPTION OF VARIABLES IN RAND'’S DSCPD ®

This appendix lists and describes the variables that are included in either the point estimate

or time trend files of the DSCPD. In some cases, the variable corresponds directly with the data ®

as presented in the SAR; in other cases, raw data are used to derive a variable. The variables

.

included in the database are not meant to be inclusive. Rather, they are meant to provide a

n,

starting point for further analysis. Other interesting potential explanatory variables can be
identified that we have not explicitly included here. ®
The ordering in the list below corresponds roughly with the column headings in the PEA

file. Some cost and schedule variables have both planned and actual (most current estimate)

5

values; these are indicated in the variable description.

= B
[ VT o

CATEGORICAL VARIABLES
Categorical variables are used to sort the database into subsets for further analysis or, when
appropriately coded, as potential explanatory variables. Classifications other than program name
and service are made by RAND based on information in the SARSs or other sources. ®
Program—Refers to the program designation (e.g., F-15) and sometimes includes the
program common name (e.g., Eagle).
Service—Refers to the military service with management responsibility for the program:
Air Force, Army, Navy (includes Marine Corps), or OSD. For joint programs, the lead service is ®
identified.
Weapon Type—Refers to the program’s system type classification: aircraft, missile,
helicopter, electronic, ship, space, munitions, vehicle, and other. In cases for which one system
component is the primary cost element, that component is listed (e.g., AWACS is classified as an ®
electronics system rather than as an aircraft). See Appendix C for details.
Contractor—Refers to the prime contractor on the program. Joint ventures are also noted.
Prototype —Refers to whether or not the program contained a prototype phase. Based on
RAND definition of a prototype (see Drezner, 1992). See Appendix D for details. o

-
‘ Confidence —Refers to the degree of confidence RAND had in making the prototyping
determination: high, medium, and low. Based on the quality and relevance of information

"5__' available.
b Prototyping Phase - Refers to the phase of development in which the prototype was built, ®
either demonstration/validation (pre—Milestone 2) or during EMD (post-Milestone 2).
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Precedent-—Refers to whether or not there was a precedent to the program. Categories
include direct prototype, indirect prototype, previous model, or none. Information is similar to
that used to make prototyping determination and is ineant to capture similar effect.

Modification—Refers to whether or not the program is a modification to an existing
system. (See Appendix E for details.)

SCHEDULE VARIABLES

Schedule variables are potential explanatory variables with respect to cost growth. Basic
information is collected on assorted Milestones, and interval information is calculated. Ratio
variables (e.g., percentage slip) can he calculated from the interval variables. Schedule
information is found in Section 9 of the SAR. An attempt is made to ensure that dates provided
urder particular systems are functionally equivalent, even if they are labeled differently.

Year of Program Initiation—The year associated with the Milestone 1 date.

Year of Development Start—The year associated with Milestone 2 or the date on which
full-scale development (FSD)YYEMD began.

Year of Production Start—The year associated with Milestone 3a or the date on which
low-1ate production began.

Years Past Program Initiation—The amount of time (in years) that has passed between
Milestone 1 or the award of the original contract and the last or most current SAR. Calculated by
subtracting the program initiation date from the latest SAR date.

Years Past Development Start—The amount of time (in years) that has passed between
EMD start (Milestone 2) and the last or most current SAR. Calculated by subtracting the
development start date from the latest SAR date.

Years Past Production Start—The amount of time (in years) that has passed between low-
rate production start (defined as Milestone 3a) and the latest program SAR. Calculated by
subtracting the production start date from the latest SAR date.

Milestone 1—The actual date on which entry into a demonstration/validation phase was
approved.

Milestone 2—The date on which entry into full scale/engineering and manufacturing
development is approved. Both planned and actual dates are identified if available.

Milestone 3a—T1he actual date on which production was approved. The chosen metric
refers to the start of low-rate production. Older programs may have only a Milestone 3 date. A
proxy for this milestone is award of first production contract.

Initial Operational Delivery—The date on which the initial production articie is delivered

to an operational unit. If avajlable, both planned and actual dates are identified.
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IOT&E Starr—The date on which initial operational test and evaluation!? (IOT&E) starts.
If available, both planned and actual dates are identified.

[OT&E Complete—The date on which initial operational test and evaluation is completed.
If available, both planned and actual dates are identified.

Phuse 1 Length—The amount of time in months between Milestones 1 and 2. This
information is found by subtracting the Milestone | date from the Milestone 2 date. If available,
both planned and actual intervals are calculated.

Phase 2 Length-—The amount of time in months between development start and
completion. This information is found by subtracting the Milestone 2 date from the initial
operational delivery date. If available, both planned and actual intervals are calculated.

Total Program Length—The amount of time in months between program initiation and
first operational delivery. This information can be calculated either by determining the time
interval between Milestone 1 and first delivery, or adding the Phase 1 and Phase 2 lengths. If
available, both planned and actual intervals are calculated.

Phase 1 Slip—The difference in months between the plaumed and actual Phase 1 interval.

Phase 2 Slip—The difference in months between the plunned and actual Phase 2 intervals.

Total Program Slip—Refers to total program slip, measured by the difference (in months)
between planned and actual first operational delivery dates. Can also be calculated by adding
Phase | and Phase 2 slips.

Percentage Slip in Phase 1—The slip between program initiation and Milestone 2
development start as a percentage of the total planned program length.

Percentage Slip in Phase 2—The slip between Milestone 2 and first operational delivery as
a percentage of total planned program length.

Percentage Total Program Slip—The schedule slip associated with first operational

delivery as a percentage of the original planned total program length.
Ratio of Phase 1/Phase 2 Length—The ratio between the length of Phase 1 to the length of
Phase 2. This is found by dividing the Phase 1 interval by the Phase 2 interval. If available, both
planned and actual interval ratios are calculated. The ratio is intended us a measure of relative
level of effort expended early in the program.,

Slip in I0T&E~—The difference in months between planned and actual IOT&E completion.
This is found by subtraciing the plamied IOT&E completion date from the actual IOT&E

completion date.

131f there is no IOT&E given in the SAR, then dates for operational testing may be used as proxies. However,
only “operational test 2" can be used in this manner,




- 26 -

Concurrency Measure (percentage)—The concurrency measure (percentage) refers to an
overlap in time and effort between the development and production phases of a program. Since
operational testing is supposed to precede production approval, the amount of operational testing
that occurs after production begins is a reasonable measure of this overiap. The percentage is
calculated by subtracting the actual IOT&E date from the Milestone 3a date and dividing the
result by the difference betwecn the planned and actual IOT&E dates. The result is then
multiplied by 100. This measure was originally developed by the CBO.!4

Concurrency Measure (interval)—The concurrency measure (interval) refer to an overlap
in time and effort between the development and production phases of a program. Since
operational testing is supposed to precede production approval, the amount of operational testing
that occurs after production begins is a reasonable measure of this overlap. The interval is
calculated by subtracting the Milestone 3a date from the actual IOT&E completion date. It is

intended as a simpler measure of overlap between development and production,

COST AND QUANTITY VARIABLES

Cost and quantity information is found in Section 11 of the SAR. Some of the basic cost
and quantity information collected is used to calculate cost growth factors. Other information is
used as potential explanatory variables. Cost and cost growth information is provided for all
three baseline types (planning, development, and production) when available.

Development costs—Refers to the development cost estimaie (FY96 dollars) at the latest
SAR available.

Unadjusted Procurements costs—Refers to the procurement cost estimate (FY96 dollars),
unadjusted for quantity changes, at the latest SAR available.

Adjusted Procurements costs—Refers to the procurement cost estimate (FY96 dollars),
adjusted for quantity changes, at the latest SAR available,

MILCON costs—Refers to the MILCON cost estimate (FY96 dollars) at the latest SAR
available.

Baseline development costs—Refers to the development cost estimate (FY96 dollars) made
at a given baseline.

Baseline procurement cost-—Refers to the procurement cost estimate (FY96 dollars) made
at a given bascline.

Baseline Military Construction costs—Refers to the military construction cost estimate

(FY96 dollars) made at a given baseline.

14gee Congressional Budget Office, 1988.
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Baseline Total Program costs—Refers to the total program cost estimate (FY96 dollars)
made at a given baseline. This includes RDT&E, procurement, and military construction. There
is oue value for each baseline in a program. This is the variable used as weights in calculating
weighted average cost growth. Using the estimated ratios of development to procurement costs
(see above), this value can be broken down into estimated baseline development and procurement
costs for use in weighting development and procurement CGFs,

Development Cost Growth Factor—Refers to the ratio of actual, or most current,
development costs to the development cost estimated at a baseline, calculated in program base-
year dollars. There is one R&D CGF for each baseline in a program.

Unadjusted I'rocurement Cost Growth Factor—Refers to the ratio of actual or most
current unadjusted procurement costs to procurement costs estimated at a given baseline,
calculated in program base-year dollars. There is one value for each baseline in a program.

Adjusted Procurement Cost Growth Factor— Refers to the ratio of actual or most curreut
adjusted procurement costs to procurement costs estimated at a given baseline, calculated in
program base-year dollars. There is one value for each baseline in a program.

Total Program Cost Growth Factor—Refers to the ratio of actual or most current total
prograrn costs to total program costs estimated at a given baseline, calculated in program base-
year dollars. Procurement costs are adjusted for changes in quantity, and all values are calculated
in program base-year dollars.

Ratio R&D/Proc$ (estimate) —Refers to the ratio between RDT&E spending and
procurement spending estimates. There is one of these ratios for each baseline in a program: PE,
DE, and PdE. The ratios reflect the estimated relative difference between R&D and procurement
expenditures at a given baseline.

Ratio R&D/Proc$ (actual)—Refers to the ratio between RDT&E spending and
procurement spending at the latest SAR available. There is one of these ratios for each baseline
in a program: PE, DE, and PdE. The ratios reflect the relative difference between R&D and
procurement expenditures for a given baseline at program completion or the most current SAR.
Procurement has been adjusted for changes in quantity.

Baseline Quantity—Reikers to the quantity of relevant units (e.g., aircraft, missiles, etc.)
estimated at a given baseline.
televant units (e.g., aircrafi, missiles, eic,)
estimated at the latest SAR available.

Quantity Change

Refers to the total value of quantity change between the actual, or most
current, estimate and a given baseline in relevant units (c.g., aircraft, missiles, etc.). There is one

value for each baseline in a program.
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Appendix B
SAR PROGRAMS AND REPORTING STATUS

The following table lists the universe of SAR programs and shows the first and most recent
(as of December 1994) SAR submission, and the current reporting status. As explained in the
main text, it does not correspond exactly with the number and title of SARs found in the official
SAR Summary lists because we have handled certain programs differently for purposes of
analysis.

The list is divided into active (currently reporting) and inactive programs. Active
programs are labeled as in progress in the status column of Table B.1. Inactive programs are
categorized as mature (program complete), terminated (program canceled prior to completion for
any of a number of reasons), and below threshold (program dollar amounts fell below SAR
reporting threshold).

The 16 programs listed at the end are the programs excluded from our analysis because
they did not report costs in constant program base-year dollars. Thus, a cost growth metric
consistent with the methodology used here could not be constructed for these programs.
Unfortunately, this includes the C-5A, a program that has been cited as having incurred high cost
growth,

e =nt
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PROGRAM

SERVICE
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Status of SAR Programs

What is it?

ACTIVE PROGPAMS COLLECTED (zs of Dec 94)

AAQ-11/12 (LANTIRN)
AlM-120A (AMRAAM)
AIM-7M (Sparrow)
C-130H

c-17

CP1J-97B (Sens Fuzed Weap)
CELY (Titan IV)

cMU

DSCS I}

DSP

E-3A (RSIP)

F-16 (Falcon)
F-22/Advanced Tactical Fighter)
lus

JDAM

JPATS

JSIPS

JSTARS

JTIDS

KC-135R (Stratotanker)
Kf3-44 (CMSP)
MILSTAR

vl

MMill GRP

NAS

Navstar GPS (Sat.)
Navstar GPS (U.E.}
UTTMDS

AAWS-M (Javelin)
ADDS

AFASFARV

AFATDS

AGMI-114A (Hoellfire)
AH-66 (Comanche)
ASAS/ENSCE

BAT

Brrvs A3

BGM-71C/D (TCW 1I)
CSSCs

FAAD C2!

FAADS LOS R (.\venger)
FHTV (PLS)

FIM-92C (Stinger-RMP)
FMTV

JSTARS-GSM
Longbow £nache-AFM
Longbow Apache-FCR
Lungbow Heilfire

MCS

MGM-140A (ATACIMS)
MGM-140A (ATACMS/BAT)
MLRS

Air Force
Air Force
Alr Furce
Alr Force
Air Force
Air Force
Alr Force
Air I"arce
Air Force
Air Force
Air Force
Air Force
Air Force
Air Force
Air Force
Air Force
Air Furce
Air Force
Air Force
Air Force
Air Force
Air Force
Alr Force
Alr Force
Air Force
Air Force
Air Force
Air Force
Army
Army
Armny
Army
Army
Amy
Army
Ay
Army
Army
Ammy
Army
Army
Army
Army
Army
Army
Ammy
Ammy
Army
Army
Ammy
Army
Ammy

Avionics

Air to Air

Air to Air

Cargo

Cargo

Bomb Unit
Launch vehicle
Tactical Waming
Sateliite

Sateliite

Radar Sys
Fighter

Fighter

Launch vehicle
INS/GPS warhead app
Training system
Mobila ground station
Radar Sys
Comm

Tanker

Sateliite

Saieliite

Launch vehicle
Guidance system
Air trattic control
Satellite

Comm

Defense system
Anti-tank Weap
Comm

Howitzer system
Combat Spt
Anti-armor
Aftack/Scout
Comm

Anti-tank submun
Infantry FVS
Ant-tank
Cornbat Spt
Comm

Air Defense
Loading Sys
Grnd to Air
Tactical

Grnd Station
Alrframe mod
Fire Control Radar
Air to Grnd
Manuver Cntri
Ammo

Ammo
Multi-rocket

Category

Electronic
Missile
Missile
Aircraft
Aircraft
Munition
Space
Electronic
Space
Space
Electronic
Aircraft
Aircraft
Space
Munition
Aircraft
Electronic
Electronic
Electronic
Aircraft
Space

[}
—pace
Electronic
Electronic
Space
Electronic
Misslle
Missile
Electronic
Munition
Electronic
Missile
Helo
Electronic
Munition
Vehicle
Missile
Eloctionic,
Elactronic
Missile
Vehicie
Missile
Vehicie
Electronic
Helo
Electronic
Missile
Electronic
Missile
Missile
Munition

1st SAR Last SAF

Dec 82
Dec 82
Mar 70
Dez 92
Dec 83
Dec 84
Dec 85
Dec 89
Dec 76
Dec 83
Dec 89
Dec 75
Dec 84
Dec 82
Dec 92
Dec 92
Dec 92
Dec 84
Dec 82
Dec 82
Dec 83
Dec 93
Dec 92
Dec 93
Dec 93
Dec 80
Dec 80
Dec 92
Sep 89
Dec 83
Dec 94
Dec 90
Jun 76
Dec 85
Sep 84
Sep 9N
Dec 93
lyec 83
Sep 91
Dec 84
Dec 88
Dec 88
Dec 88
Dec 88
Mar 91
Dec 92
Dec 89
Dec 90
Dec 91
Sep 84
Dec 94
Dec 79

STATUS

In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
It progress
In progress
In progress
In progress
In projgress
In progress
In progress
In prograss
In progress
In progress
In progress
In progress
In progress
In progress
in prograss
In prugress
It progress
In progress
In progress
In progress
In progress
In progress
In prograss
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In prograss
In progress
In progress
In progress
In progress
In progress
In progress
In progress
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Status of SAR Programs

SERVICE What is t?

PROGRAM

OH-58D (AHIP) Army
Patriot P3I Army
SADARM Amy
SCAMP Army
SINCGARS-V Anny
SMART-T Army
UH-60 (Blackhawk) Army
UH-60L Amy
AAAV Navy
AGM-88A (HARM) Navy
AIM-9X Navy
AN/APS-124 (LAMPS MKill) Navy
AN/BSY-2 SUBACS Navy
AN/SQQ-89 Navy
AOQOE-6 Navy
AV-8B Remanufacture Navy
BGM-109 (Tomahawk) Navy
C/MH-53 (Super Stallion) Navy
CVN 74,75 Navy
CVN 76 Navy
CVN77 Navy
DDG-51 Navy
E-2C Reproduction Navy
EA-6B Upgrade (Prowier) Navy
F-14 Block 1 Strike Navy
F-14D (Tomcat) Navy
F/A-18 (Hornet) Navy
F/A-18E/F Navy
FDS (Fixed Distribution System) Navy
JSOW (AIWS) Navy
LCAC-1 Navy
LHD-1 Navy
LPD 17 Class Navy
MCM-1 Navy
MHC-51 Navy
MIDS Navy
MK-15 (Phalan~ CIWS) Navy
MK-48 (ADCAP) Navy
MK-50 (TORPEDQ) Navy
MLR Navy
NESP Navy
NSSN Navy
RIM-66M,570 (MRVER) Navy
SEALIFT Navy
SH-60A (CVHELO) Navy
SH-60R Navy
SSN-21 Navy
SSN-688 Navy
T-45/TS Navy
T-AGOS Navy
TAO-187 (Fleet Oiler) Navy
Trident Il (Missile) Navy
Trident I! (SUB) Navy
UAV Navy

Helo

Radar, comm, computer
Munitions
Satellite

Comm

Comm avionics
Cargo/Transport
Cargo/Transport
Assault

Air to Suri

IR Ait to Air
Combat Sys
Combat Sys
Combat Sys
Combat Spt
Attack

Cruise
Cargo/Transport
Carrigr

Nuclear AC Carrier
Nuclear AC Carrier
Destroyer

AEW aircraft
Aircraft mod
Strike upgrade
Fighter
Fighter/Attack
Fighter/Attack
Comm

Air to Gmd Weapon
Transport
Amphibious
Transpont dork
Mineswaeper
Coastal Minehunt
Info terminals
Combat Sys
Torpedo

Torpedo

Med lift Replacement
Comm terminal
Attack submarina
1R Secker
Strategic seaiift
Helo

Helo

Attack Sub
Attack Sub

AC Trainer
Surveiliience
Qiler

ICBM

Nuclear Sub
Various UAVs

Category
Electronic
Electronic
Munition
Space
Electronic
Electronic
Helo

Helo
Vehicle
Missile
Missile
Electronic
Electronic
Electronic
Ship
Alrcraft
Missile
Helo

Ship

Ship

Ship

Ship
Electronic
Electronic
Aircraft
Aircraft
Alrcraft
Alrcraft
Electronic
Missile
Ship

3bhin

Ship

Ship

Ship
Electronic
Munition
Missile
Missile
Alrcraft
Electronic
Ship

Micciln
WHewiS

Ship
Electronic
Electroinc
Ship

Ship
Aircraft
Ship

Ship
Missile
Ship
Other

18t SAR Last SAF
Sep 82
Dec 93
Dec 87
Dec 92
Dec 83
Dec 92
Mar 72
Dec 89
Dec 92
Sep 78
Dec 94
Jun 76
Dec 86
Dec 86
Dec 88
Dec 94
Dec 77
Jun 73
Dec 86
Dec 90
Dec 92
Dec 82
Dec 94
Dec 83
Dec 93
Dec 86
Mar 76
Dec 91
Dec 86
Dec 91
Jun 83
Jun 83
Dec 93
Dec 88
Dec 91
Dec 92
Dec 82
Dec 85
Jun 83
Dec 93
Dec 92

Dec 83
Dec 92
Dec 85
Dec 94

Jun 69
Nec 83
Dec 91
Dec 84
Dec 82
Dec 82
Dec 81

STATUS

In progress
In progress
In progress
In progress
In progress
In progress
In progress
in progress
In progress
In progress
In progress
In progress
In progress
in progress
In progress
In prograss
In progress
In progress
In progress
in progress
In progress
In progress
In progress
In progress
In progress
In prograss
in progress
In progress
In progress
In prograss
In nrogress
in progress
in progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
In progress
in progress
in progress
In progress
In progress
In progress
In progress
in progress
In progress
in progress
In progress
In progress
In progress
In progress
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&5 ! Table B.1 Status of SAR Programs
PROGRAM SERVICE What is t? Category 1stSAR Last SAF STATUS e
UHF Follow-on Navy Satellite Space Dec 88 In progress '
V-22 (Osprey) Navy Amphib VTOL Helo Dec 83 In progress
JTUAV DoD UAV Cther Dec 93 In progress
Lo JTUAV (Hunter) DoD UAV COther Dac 93 In progress
i“ ?f Patriot PAC-3 DoD Air defense Missile Deac 94 In progress
' SDS/GPALS DoD Mix of Sys Types Other Jun 80 In progress L
112
INACTIVE PROGRAMS COLLECTED
A-10 (Thunderbalt) Alr Force Attack AC Aircraft Jun 71 Mar 82 Mature
A-7D (Corsair 1) Air Force Attack AC Alrcraft Dec 689 Jun 75 Mature
AGM-131A (SRAM II) Air Force  Std-off Air to Surf Missile Dec 85 Dec 91 Teminated L
1‘ AGM-131A (SRAM-T) Air Force  Std-off Air to Surt Missile Dec 80 Dec 91 Terminated
: 7‘ AGM-134 (SICBM) Air Force ICBM Missile Dec 85 Dec 91 Terminated
' % AGM-136A (Tacit Rainbow) Air Force  Seeker Kill Missile Jun 87 Dec 90 Teminated
AGM-65A (Maverick TV) Air Force Airto Grnd Missile Mar 69 Sep 76 Mature
‘ AGM-65C (Maverick Laser) Air Force Alr to Grnd Missite Dec 76 Dec 78 Terminated
3 . AGM-65D (Maverick) Air Force Alrto Grnd Migsiie Jun 75 Dec 92 Mature e
] z AGM-69A (SRAM) Air Force  Stand-off Missiie Jun 69 Nov 74 Mature
: AGM-86B (ALCM) Air Force Cruise Missile Sep 79 Dec 85 Mature
] AGM-88A (HARM) Air Force  Alr to Surf Missile Sep 79 Dec 86 Mature
3 AIM-125A (ACM) Air Force Cruise Missile Dec 89 Dec 92 Mature (terminated)
‘ AIM-8L (Sidewinder) Air Force  Alr to Air Missile Jun 73 Sep 80 Mature
’ AIM-9M (Sidewinder) Air Force Alr to Air Missile Dec 80 Dec 83 Mature @
L _ AN/FPS-118 (OTH-B) Alr Force Radar Electronic Dec 83 De¢c 90 Terminated
- ASM-135A (ASAT) Air Force /A ti-Sat Missile Dec 83 Dec 87 Terminated
} ATARS Air Force Avionics Electronic Dec 87 Dec 88 Teminated
: B-1A Air Force  Bomber Arcraft  Dec 69 Dec 78 Terminated
B-1B (Lancer) Air Force Bomber Alrcraft Dec 81 Dec 92 Mature
o B-52 (OAS/CMI) Air Force Avionics Electronic Dec 82 Dec 84 Mature ®
; Q‘ BGM-108G (GLCM, Gryphon) Air Force  Cruise Missile Dec 77 Dec 88 Malure
Ty C-58B (Galaxy) Air Force Cargo Aircraft Jun 83 Dec 88 Mature
CIS (MARK XV IFF) Air Forca Comm Elactronic Dec 84 Dec 90 Teminated
CSRL Air Force Launcher Other Dec 85 Dec 88 Mature
{ E-3A (AWACS, Sentry) Air Force  Surveill. Electronic Mai 70 Jun 84 Mature
Te E-4 (AABNCP NEACP) Air Force Comm Electronic Mar 73 Mar 82 Mature ®
' EF-111A (Raven) Alr Force Comm Electronic Mar 76 Dec 83 Mature
Enhanced JTIDS Alr Force Comm Electronic Dec 83 Dec 85 Terminated
F-111 A/D/EF Alr Force Fighter Aircraft Mar 69 Jun 75 Mature
F-15 (Eagle) Alr Force  Fighter Alrcraft Mar 69 Dec 90 Mature
F-5E (Tiger I1) Alr Force Fighter Alrcraft Jun 71 Mar 76 Mature
FEWS Air Force Satellite Space Dec 92 Dec 92 Termminated ®
" cataspin HH-600 (Nighit ttawk) Air Force Helo Helo Jun B3 Sep 84 Below threshold
S I-SA (AMPE) Air Force Comm Electronic Mar 84 Dec 87 Temminated
S KG-10A (Extender\ Air Force  Tankar Aircraft Jun 83 Dec 86 Mature
Laser Bomb Guldance Alr Force  Avionics Electronic Dec 83 Dec 84 Below threshold
- LGM-118A (Peacakqeper) Alr Force ICBM Misslle Jun B3 Dec 92 Mature
fﬂ LGM-30G (Minutemar. i) Air Force ICBM Missile Jun 69 Mar 78 Mature ®
B MLS Air Force Avionics Electronic Dec 84 Sep 89 Tarminated
-~ PLSS Air Force  Avionics Electronic Mar 78 Jun 86 Terminated (twice)
Rail Garrison Air Force Launcher Other Dec 86 Dec 91 Terminated
T-46A (Next Gener. Traln.) Air Force AC Trainer Aircraft Jun 83 Dec 86 Terminated
UXC-4 (TRI-TAC) Air Force Comm Electronic Dec 83 Dec 89 Below threshold
WWMCCS (WIS) Air Force Comm Electronic Dec 83 Dec 90 Unknown
h
l i
-~ :
! L ] ) L r e

T eesomaimd Eag o, TTUWE




&

PROGRAM

AGM-136A (JGLTacitRnbw)
AH-64 (Apacha)
AN/GSG-10 (TACFIRE)
AN/TTG-39

AN/USQ-34 (SOTAS)
ARVS (Scout)

ASM

ATCCS/CHS

BGM-71A (TOW)

CH-~47D (Chinook)

FAADS LOS-F-H (ADATS)
FAADS NLOS (FOG-M)
FGM-77A (Dragon)

Tabla 3.1
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Status of SAR Programs

SERVICE Waatis it?

Army
Army
Army
s~y
Army
Army
Army
Army
Amy
Armiy
Army
Army
Amy

FIM-92A/B (Stinger/Stinger-Post) Amy

HLH

JTIDS

JTMD/ATM

LAV

M-1 (Abrams)

M-109 (Howitzer)

M-198 (Howitzer)

M-2/3 (Bradley FVS)
M-60A2 Tank

M-712 (Copperhead)
M-988 /DIVAD Sgt York)
MGM-131B (Pershing Il
MGM-50 (Lance)
MIM-104 (Patriot)
MIM-115 (Roland)
MIM-23B (Improved Hawk)
MLRS/TGW

MSE

RPV

Safegaurd

Stingray

5" Guided Projectile

8" Guided Projectile
A-6E/F (Intruder)

A-7E (Corsair It)

AAAM

Aegis Mk 7

AFX

AGM-53A (Condor)

Army
Army
Army
Army
Army
Army
Army
Ammy
Amy
Army
Amny
Army
Army
Ammy
Army
Army
Army
Army
Army
Amy
Army
Navy
Navy
Navy
Navy
Navy
Navy
Navy
Navy

AGM/RGM/UGM-84A (HARPOON) Navy

AIM-54A (Phoenix)
AIM-54C (Phoenix)
AlM-7M (Sparrow)
AIM-9L (Sidewinder)
AlIM-SM (Sidewinder)
AN/ALQ-165 (ASPJ)

AN/BSY-1/2 (SUBACS comb)

AN/SQR-19 (TACTAS)
AN/SQY-1
AN/TPS-71 (ROTHR)

Navy
Navy
Navy
Navy
Navy
Navy
Navy
Navy
Navy
Navy

Grnd Launch
Attack
Comm
Comm
Comm
Amored
Amored Sys
Comm
Anti-tank
Cargo/Transport
Air Detense
Air Defense
Anti armor
Grnd to Air
Helo

Comm
Missile Def
Light armor
Tank
Howitzer
Howitzer
APV

Tank
Munitions
Alr Defense
Int. range nuclear
Short range
Alr Defense
Air Defense
Air defense
Multi-rocket
Comin

Air target
ACM

Laser optical jJam
Projectile
Projectile
Attack
Attack

Alr to Air
Combat Sys
Muiti-role fighter
Stand-off
Anti-ship

Air to Air

Air to alr

Alr to Air

Air to Air

Air to Air
Avionics
Combat Sys
Comm
Combat Sys
Radar

Category
Missile
Helo
Electronic
Elestrunic
Electronic
Vehicle
Vehicle
Electronic
Missile
Helo
Missila
Missile
Missile
Miscile
Helo
Electronic
Missile
Vehicle
Vehicle
Munition
Munition
Vehicle
Vehicle
Munition
Munition
Misslle
Misslie
Misslie
Missile
Missile
Munition
Electronic
Other
Missile
Electronic
Munition
Munition
Alrcraft
Alrcratt
Missile
Electronic
Aircraft
Missile
Missile
Misslle
Misslie
Missile
Misslile
Missile
Electronic
Elactronic
Electronic
Electronic
Electronic

istSAR LastSAF

Dec
Dec
Jun
Sep
Sep
Mar
Jun

Dec
Jun

Jun

Dec
Dec
Jun

Jun

Dec
Sep
Dec
Dac
Sep
Sep
Dec
Mar
Jun

Sep
Mar
Mar
Mar
Jun

Jun

Jun

Dec

Dec
Mar
Sep
Jun
Mar
Dec
Jun

Jun

Mar
Sep
Jun
Jun

Jun
Dec
Dec
Dec
Jun
Sep
Jun

90
74
7
74
78
70
90
88
71
78
86
86
71
73
71
82
87

~
I3

73
84
75
73
€9
75
78
79
69
76
75

ggx

83
69
91
78
78

69
9N
70
92
69
71
69

80
73

83
83
77
90
S0

Dec 90
Dec 21
Dec 81
Dev 84
Dec 81
Dec 74
Dec 91
Dec 89
Mar 77
Dec 92
Dec 91
Dec 91
Dec 77
Sep 89
Sep 75
Dec 85
Dec 88
Dec 83
Dec 91
Sap 84
Mar 81
Dec 92
Mar 74
Dec 88
Oct 85
Sep 87
Dec 77
Dac 91
Mar 82
Sep 78
Dec 61
Dec; 62
Dec 87
Sep 74
Dec 91
Dec 81
Dec 78
Dec 88
Jun 78
Dec 91
Dec 79
Dec 92
Mar 77
Dec 91
Dec 81
Dec 91
Dec 89
Sep 80
Dec 83
Dec 92
Dac 92
Dec 85
Dec 91
Mar 91

STATUS
Tarminated
Matira
Mature
Mature
Terminated
Terminated
Unknown
Below threshold
Mature
Mature
Terminated
Below threshold
Mature
Mature
Terminated
Transfoived to AF
Below threshold
Terminated
Mature
Below threshold
Mature
Mature
Mature
Mature
Terminated
Mature
Mature
Mature
Mature
Mature
Beaiow thrashold
Mature
Terminated
Terminated
Unknown
Terminated
Termina. .d
Mature
Mature
Termlnaged
Mature
Terminated
Terrainated
Mature
Mature
Mature
Mature
Mature
Below threshold
Tearminated
Mature
Mature
Terminated
Terminatad
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' Z(J Table B.1 Status of SAR Programs ‘
s @

. PROGRAM SERVICE Whatis 1? Category 13t SAR Last SAF STATUS

; AQM-127A (SLAT) Navy Air Target Other Dec 88 Dec 91 Mature @

L ASWSOW (Sea Lance) Navy Anti-Sub Wpn Misslle Dec 83 Dec 89 Tumminaled
El AV-8B (Harrier ll) Navy Attack Alrcraft Jun 81 Dec 92 Mature

i Battleship Reagt. Navy Battleship Ship Dec 82 Dec 88 Mature

" CG-47 (Aagis Crulser) Navy Cruiser Ship Jun 78 Dec 92 Mature

| CGN-38 Nawy  Crulser Ship Mar 69 Dec 79 Mature

| CVN 68, 59, 70 Navy Carrier Ship Mar 69 Dec 79 Mature

v CVN 71 Navy Carrier Ship Mar 80 Dec 86 Mature
riieed! CVN 72, 73 Navy Carrier Ship Dec 81 Dec 91 Mature

o DD-963 (Dastioyer) Navy Destroyer Ship Mar 69 Sep 79 Mature
i E-2C (Hawkeye) Navy Surveilianze ac Electronic Dec 84 Dec 91 Mature

{ E-6 Alr Comm (Hermos) Navy Comm Electronic Jun 83 Dec 91 Mature

‘, EMSP Navy Signal processor Electronic Dec 91 Dac 92 Below threshold

ad F-14A (Tomcat) Navy Fighter Alrcraft Jun 69 Dec 36 Mature

i FFG 7 Navy Frigate Ship Mar 73  Sep 87 Mature

' HFAJ System Navy Comm Electronic Sep 87 Dac 87 Teminated

i JTIDS DTUMA Navy Comm Electronic Jun 82 Dec 85 Terminated

‘ LHA (Assault Ship) Navy Amphib Ship Mar 69 Sup 79 Mature

i. Light Armored Vehicle Navy Light Armor Vehicle Dec 82 Dec 83 Below threshold

i LSD-41 (Basic) Navy Assault Ship Jun 83 Dec 90 Mature

1 LSD-41 (Cargo Verlant) Navy Cargo Ship Sep 87 Dac 91 Balow threshold

i MK-48 (TORPEDQ) Navy Torpedo Misglle Mar:68 Sep 79 Mature

\ MK-6G (Captor) Navy Mine/torpedo Muniton Dec 75 Dec 83 Mature P

| NATO AAWS Navy Combat Sys Other Dec 88 Dec 90 Temminated

! NATO PHM (Hydrofoll) Navy Fast Patrol Ship Mar 73 Mar 82 Mature
S P-3C (Orion) Navy ASW Patrol Electronic Sep 69 Jun 81 Mature

‘ P-3C Mod (Orion) Navy ASW Patrol Electronic Dec¢ 83 Dec 89 Mature

& P-7A (LRAACA) Navy ASW Alrcraft Dec 88 Sap 90 Terminated

Jﬁ S-3A (Viking) Navy Anti-Sub Aircraft Mar 69 Mar 77 Mature

- SURTASS Navy Comm Electnonic Dec 75 Sep 61 Below threshold

] UGM-133A (Trident I{) Navy ICBM Migslie Dec 71 Dec 83 Mature

UGM-96A (Trident I) liavy Nuclear Sub Ship Dec 71 Dec 83 Mature
VAST Navy Test Equip Eiectronic Jun 71 Dec 74 Mature
INACTIVE PROGRAMS NOT COLLECTED DUE TO ABSENCE OF BASE YEAR DATA
C-5A Air Force Cargo Aurcraft Mar 68 Sep 73 Mature
DSCS 1t Air Force  Satallite Space Jun 71 Duc 71 Mature
FB-111A Alr Force Fighter Alrcraft Mar 66 Sep 71 Mature
Minuteman it Alr Force ICBM Misslle Jun 69 Sep 73 Matura
Cheyenne (AH-56) Amy Helo Helo Jun 69 Mar 73 Teminated
MBT-XMB0S Amiy Tank Vehicie Jun €9 Sep 71 Temiinated
Shillelagh Missile Army Direct fire Missile Dec 69 Jun 71 Mature
ANBQQ-5 Navy Comm Electronic Mar 72 Dec 73 7
ANBQE-13 DNA Navy Comim Elgctronic Jun 71 Dec 71 ?
AN/SQQ-23 Navy Comim Electronic Jun 71 dun 71 7
AV-8A Navy Attack Aircraft Jun 71 Dec 73 Mature
DE 1052 Escort Navy Escort Ship Mar 72 Mar 72 Mature
to DLG AAW Mod Navy Frigate Electronic Jun 71  Jun 71 Mature
; Poseidon Navy Sub/iICBM Missile Mar 68 Jun 75 Mature
by SSN-637 Sturgeon Navy Sub Ship Jun 71 Mar 72 Mature
) SSN-885 Navy Sub Ship Jun 71 Jun 71 Mature
I
- ¢ ® © LK © ®

.
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Appendix C
WEAPON SYSTEM CLASSIFICATION

Table C.1 provides the weapon system classification for each program in the database and

a brief rationale for that designation. In most cases, determining system type is straightforward.

However, in some cases, we deviated from the obvious for the reasons shown.

The munitions category includes munitions, howitzers, and gun systems. Munitions are
distinguished from missiles in that they either are not self-propelled or have no guidance unit.
Missiles are self-propelled and have a guidance unit. Torpedoes are included in the missiic
category. Vehicles are scif-propelled, hence trailers are not vehicles. Space systems include both
launch vehicles and satellites. “Other” includes rail garrison basing, drones, unmanned aerial
vehicles, rotary launchers, and Strategic Defense System. Electronics encompasses all
electronics-based systems, including avionics, sonar and towed arrays, and communication
systems. Aircraft programs whose primary motivation is electronics and that do not involve a
new airframe are categorized as electronic systems. These include B-52 OAS/CMI, P-3C mods,
OH-38D, LAMPS MK 111, EF-111A, E-3A AWACS, E-4A, EA-63 upgrade, P-3C, E-8A
JSTARS, E-2C, and SH-60F CV Heln. A similar logic is applied to ships (e.g., the DGL AAW
Mod is categorized as electronics).

Many of the classificatioas are subjective. Some programs are mixtures, such as the
Navstar Global Positioning System, which includes satellites, control systems, and user
equipment. Other programs, such as the V-22 (helicopter rather than aircraft) and CAPTOR
(munition rather than missile/torpedo) simply fall iuto gray areas.
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Waeapon System Classification

WEAPON TYPE DESIGNATION LIST (as of Dac 94 SAR)

Program

A-10 {Thuncerbolt)
A-7D (Corsair Il)
AAG-11/12 (LANTIRN)
AGM-131 (SRAM It)
AGM-131A (SRAM-T)
AGM-134 (SICBM)

AGM-136A (Tacit Rainbow)

AGM-65A (Maverick TV)

AGM-65C (Maverick Laser)

AGM-65D (Maverick)
AGM-58A (SRAM)
AGM-B68 (ALCM)
AGM-BBA (HARM)
AIM-120A (AMRAAM)
AIM-120A (ACM)
AIM-7M (Sparrow)
AM-GL (Sickewinder)
AIM-SM (Sidewindar)
AN/FPS-118 (OTH-B)
ASM-135A (ASAT)

ATARS

B-1A (Bomber)
B-1B (Lancer)

B-52 (OAS/CMI, Stratofort.)

HGM-109G

{GLCM, Gryphon)
C-130H
C17
C-58 (Galaxy)
CBU-97B

(Sens Fuzed Weap)

CELV (Titan IV)
CIS (MARK XV IFF)
cMu

CSRL

DScs

osp

E-3A (AWACS, Sentry)

E-3A (RSIP)

E4 (AABNCP NEACP)

EF-111A (TJS Raven)

F-111 NDVEF

F-15 (Eagle)

F-16 (Fakcon)

F-22 (ATF, Advanced
Tactical Fighter)

F-5E (Tiger i)

FEWS

HH-80D (Night Hawk)

I-SA (AMPE)

s

Service

Air Force
Alr Force
Air Force
Air Force
Alr Force
Air Force
Alir Force
Alr Force
Air Force
Alr Force
Alr Force
Alr Force
Alr Force
Alr Forca
Alr Force
Alr Force
Alr Force
Alr Force
Alr Force
Air Force

Alr Force

Alr Force
Alr Force
Alr Force
Air Force

Alr Force
Alr Furce
Alr Force
Alr Force

Alr Force
Alr Farce
Alr Force
Alr Force
Alr Force
Alr Force

Air Force
Alr Force
Alr Force
Air Force
Alr Force
Alr Force
Alr Force
Alr Force

Alr Force
Alr Force
Alr Force
Alr Force
Alr Force
Alr Force
Alr Force

Alr Force

Weapon
Type Decscription

Alrcralt Close air support aircraft

Alrcraft Ciose air support and interdiction alrcraft

Electronic  Low Allitude Navigation and Targeting infrared System for Night (EO fire control system)

Missile Short Range Attack Missile (improved nuciear air-to-surface missile replacing the AGM-69A

Missile Nuclear Air to Surface

Missile Small ICBM; hard moblic system

Missile Air-launched, loitering, antiradiation missile

Misslie TV-guided air-to-surface missile

Misslie Laser-guided sir-to-surlace missile

Mizsile Imaging infrared lon of Maverick air-to-ground missiie

Migsile Short Range Attack Missile; supersonic air-to-surface missile armed with nuclear warhead

Missile Alr-Launched Cruise Misslle

Missile High speed Anti-Radiation Missiie; air-to-surface missile designed to destroy enemy radars

Missile Advanced Medium Range Air-to Air Missile (Spamow replacement)

Missile Cruise missile

Misgile All weather, air-to-air missile

Missile Infrared seeking, air-to-air missile

Migsile infrared seeking, air-to-air missile

Electronic  Qver-the-Horizon Backscatter Radar

Misslie Anti-Satellite missile; modilied SRAM lirut stage plus Altair Hll second stage
with minlature imaging infrared homing warhead vehicia

Elsctronic  Advanced Tactical Alr Reconnaisance Sysism; focuses on development of a common
systemns (or manned and unmanned reconaissance
{amily of EO/IR sensor suites, data’ink sets, recorders, and recon management

Alrcraft Strategic bomber

Alrcraft Strategic bomber

Elactronic  Offangive Avionics SystemvCruise Missile (ALCM) Integration

Misgile Motile surface-t>-surlace intermediate range nuciear
missile; Ground Launched Cruiss Missiie

Alrcraft Cargo (Improved version of C-130E)

Alrcraft Transport

Alrcraft Transport aircraft {(improved vorsion of C-5A)

Muniticn  CBU-87/8: consists of ten BLU-108/8 submunitions packaged within Tactica! Munition
Dispensar (TMD); within each BLU-108/B are four seif-forging, fragment warheads
commonly called “skeets®

Space Complemsntary Expendablo Launch Vehicle (upgraded Titan 34D)

Electronic  Combat identification System {identification Friend or Foe)

Electronic  Cheyanne Mountain Upgrade (mix of subsystems)

Cther Common Strategic Rotary Launcher

Space Delense Sateillits Communication System (secure voice and high rate data transmission)

Space Defense Support Program (satellite in geostationary orbit plus ground support squipment
for monitoring ballistic missile activity and proviie waming of attack)

Electronic  Airbome Waming and Control System; modified 707 airframe

Electronic  Radar System Improvemant Program

Electronic  Advancad Alrtbome Command Post; modifiad 747

El ic Tactical J ing System; modified F-111A airframe

Alrcraft  Tactical fighter

Alrcratt Alr supsriority fighter

Alrcraft Multimission fighter

Alrcraft Alr superiority fighter

Alrcraft Alr superiority fighter

Space Follov: on Early Waming System (satellite)

Helo Combal search and rescue/speclal cparations halicopter

Elactronic  Inter-Service/Agsncy Automated Massage Processing Exchange

Spacs Inertial Uppar Stags (upper stage for Titan lIi and Shulile)

Munition  Joint Direct Attack Munition: (INS/GPS tor warhsad application)

Alrcraft  Joint Primary Alrcralt Training Systern

Electronic  Joint Service Imagery Processing System (mobils ground station)

Elsctronic  Joint Surveiliance and Target Attack Radar Systemn (battle management and targsting systerm
using modiied 707 acit o be called E-BA)

Elsctronic  Joint Tactical Information Distribution System (advanced Jam-resictant, computerized radio




JTIDS (Enhanced EJS)
KC-10A (Extender}
KC-135R (Stratotanker)
KG-44 (DMSP)

Lasar Bomb Guidance

L aser Bomb Guidance
LGM-118A (Peacekeepesr)
LGM-30G (Minuteman lil)
MILSTAR

MLS

MMIII GRP

MLV Ill

NAS

Navstar GPS

PLSS

Rail Gasrison

T-46A (Naxt Gener. Traln.)
UTTMDS
UXC-4 (TRI-TAC)

WWMCCS (WIS)

AAWS-M (Javslin}

ADDS

AFAS/FARV

AFATDS

AGM-114A (Hellfire)
AGM-136A (JGLYacitRnbw)
AH-64 (Apache)

AH-66 (Comanche)
AN/@SG-10 (TACFIPE)

ANTTC-39
ANUSQ-84 (SOTAS)

ARVE (Scout)
ASAS/ENSCE

ASM

ATCCS/CHS

BAT

BFVS A3

BGM-71k (TOW)
BGM-71C/D (TOW Il)
CH-47D (Chinook)
csses

FAAD C2i

FAADS LOS-F-H (ADATS)

Iy

FAAUG LOSR (Averijjer)
FAADS NLOS (FOG-M)

FGM-7/A (Dragon)
FHTV (PLS)

FiM-92A8
({Stinger/Eiingar-Post)
FIM-82C (Stinger-RMP)

FMTV

HLH
JSTARS-GSM
JTIDS

Alr Force
Air Force
Air Force
Air Force
Air Force
Alr Force
Alr Force
Alr Force
Air Force
Alr Force
Alr Force
Alr Force
Air Force
Alir Force
Alr Force
Alr Force

Alr Force
Alr Force
Alir Force

Alr Force
Ammy
Army
Army
Amy
Army
Anmy
Amy
Amny
Army

Amy
Army

Amy

Electronic
Alrcrait
Alrcraft
Space
Electronic
Elactronic
Missile
Missile
Space
Elactron
Electronic
Spxe
Electronic
Space
Eiectronic
Other

Alrcratt
Missile
Electronic

Elactronic
Missile
Electronk:
Munition
Elsctronic
Misslle
Missile
Helo
Helo
Elactronic

Electronic
Ela. ironic

Vehicle
Electronic

Vehkis
Electronic
Munition
Venicle
Missgiie

Vehicie
Missile

Missile
Vahicls
Helo
Electronic
Electronic

Table C.1 ' Waeapon System Classitication

Program to develop a high anti-Jam resistant voice communication system {0

Tanker/cargo aircraft {maodified DC-10)

Tanker alrcraft (rodified KC-135A incomporating naw sngines, pylons, nacelies)

Defenss Meteoriogical Satellite Program (Block 5D)

Low Level Lasar Bomb Guidance Kit (aka Pavaway I}); consists of laser bomb guldance kit
attached to MK-82 (GBU-22) or MK-84 (GBU-24) bomb

ICBM (aiso known as MX) that is currently silo-based

Thres stage, solid propeilant ICBM

Milgtar Satellite Communications Systems (satellites/terminais)

Microwave landing system, pracision approach radar

Minuteman I} Guidance Replacement Program

Medium Launch Vehicla Il (rocket)

National Alrspace System. Modemization of DoD alr traffic coitrol systems.

Navigation Sateliite Timing and Ranging Giobal Pasitioning System

Precision Locating Strike Systems

Program to enhance the survivability of the ICBM system by deploying Peacekeapers un train
using nation's mainiine rali natwork (includes trains and alsrt sheiters for tralns)

Tralning aircrah for UPT (aka Next Generation Trainer or NGT)

Upper Tier Theater Missile Defense Systsm (ground based radar/tire control sensor)

Joint Tactical Communications Program (tactical multi-channel switched comnnications
Including AN/TRC-170 digital tropscoplc radio temminei= and <he Communications Nodai
Controi Elament (CNCE))

World Wide Military Command and Control System

Antl-tank Weapon System

Amny Data Distributior. System (hybrid of PLRS (Pasition Locating Reponting System) and JT1
Fire support system. Includes howitzer, resupply vehicle, and AFAS.

Battiefisid Managsmant and Decision Support System

Helicopter-launched air-to-surface terminal homing missila with variety of seeker modulas
Joint Service Munition

Attack helicopter equipped with night and advarse weather capabllity

Halicopter to fuflll Army's armed reconnalsance/light attack mission

TACHK:.:| FIRE direction System (Inteyrated on-line iactical computer system for usa by
field arillary units)

Circull switch

StandOf Target Acquisition System:; consisis of alrbome surveiliance and target
acquisition radar (mounted in EH-60C) plus datalink to ground

Armad Reconnaisance Vehicle

All Source Analysis SystenvEnamy Situation Correlation Elsmant (ASAS is the control subsys
for the Inteiligence/Electronic Warfare subsystem of the Army Command and Control System
A d Sy Modsmizat

Anny Tactical Command and Control System - Common Hardware/Software

Anti-tank submunition, top attack

Bradiey FVS upgrade.

Tube isunched, Oplically tracked, Wire guided surface-to-surface and air-to-suriace missiis
Tube launched, Optically tracked, Wire guided surlace-to-surfuce and alr-to-surface missil
Medium transport helicopter

Combat Support

Forward Area Air Defensze Cornmand, Contrul, and Intelligencs; C2! network tying FAADS
waspONs togather

Forward Area Air Defense Systsm Line of Sight-Forward-Heavy; ADATS = Air Delense Anti-Tank
System; laser beamvider misslie; replacement for Sgt York; mounted on Bradley FVS
Furwind Aiwa Al Defenise Sysieii Loe of Sighi-Redn, aki PM5 o PeUsetal MoUnied

1o be launched from High Mobility Multipurpose Wheeied Vehicle

Forward Area Air Delense System Non-Line of Sight; FOG-i = Fiber Optic Guided Miasils;
10 be launched {rom either High Mobility Multipurpose Vehicla or MLRS Vehicle

Medium range, wire guided antitank missile

Family of Heavy Tactical Vshicles (Palletized Loading System); PLS Is 16.5 ton vehicle
compased of prime mover with integral self-load/unicad capability plus 16.5 ton traller

Man portable, shoulder fired surface-to-air missile in disposable launch tube

Stinger Re  Multiprocessor

Family of Mediurn Tracked Vehicies; 2.5 to 5 ton vehicles suited for mulipurpose tranaport
Haavy Lift Halicopter

Ground stations for JSTARS

Jaint Tactical information Distiibution System
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JTMD/ATM

LAV

Longbow Apache AFM
Longbow Apache FCR

Longbow Haelltire
M-1 (Abrams)
M-108 (Howitzer)

M-198 (Med. Tow Howitzer)

M-2/3 (Bradiey FVS)
M-26 (MLRS)
M-G0A2 Tank
M-712 (Copperhead)

M-§88 (DIVAD Sgt York)

MCS

MGM-131B (Pershing )
MGM-140A (ATACMS)

MGM-140A
(ATACMS/BAT)
MGM-50 (Lance)
MIM-104 (Patriot)
MIM-104 (Patriot P3l)
MiIM-115 (Holand)

MIM-238 (Improved Hawk)

MLRS/TGW
MSE

OH-58C (AHIP)
RPY
SADARM

Safeguard

SCAMP

SINCGARS-V

SMART-T

Stingray

UH-60 (Blackhawk)

UH-60L

5" Guided Prajectiie

8" Guided Projectile

A-BE/F (intrucier)

A-TE (Corsair It)

AAAM

AAAV

Asgis Mk 7

AFX

AGM-53A (Condor)

AGM-E8A (HARM)

AGMRAGMUGM-84A
(HARPOON)

AIM-120A (AMRAAM)

AIM-54A (Phoenix)

AIM-54C (Phoenix)

AIM-7M (Sparrow)

AlM-OL (Sidewinder)

AIM-9M (Sidewinder)

AM-8X

AN/ALQ-165 (ASPJ)

Armmy

Amy
Amy
Amy

Army
Army

Ay
Ammy
Ay
Amy

Amy
Army

Amy

Army

Missile

Vehicis
Helo
Electronic
Missile
Vehicle
Munition
Munition
Vahicie
Munition
Vehicle
Munition

Munition

Electronic
Miaslle
Missile

Missile

Missile
Missile
Electronic
Misslle
Missile
Munition
Elsctronic

Electronic
Other
Munition

Missile
Space
Electronic
Electronic
Electronic
Helo
Helo
Munition
Munition

Migsile
Missile
Miszile
Missile
Migslie
Missiio
Missile
Electronic
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Table C.1 Waeapon System Cla'ssmcallon

Joint Tactical Missile Defense PrograrvAnti-Tactical Misslle; JTMD Is umbreila concept
under which technologles to support active defenss, counterforce, passive countermeasure
and command and control systems against Warsaw Pact tactical migsile threat; initial focus
Is on providing seif defsnse of Patiiot via Antl-Tactical Missile (ATM)

Light Ammored Vahicle

Alr Frama Modifications

Fire Control Radar

Alr to Ground

Four man, highly mobile, fully tracked vehicle

Selt propelied howitzer

155mm Medium Towed Howitzer

Fully tracked, lightly armored infantry and calvary vehicle

Multipie Launch Rockst System; adillery rocket system on M-270 launch vehicle

Diesel powsred combat tank

Canncn lmunched 155mm guided projectile (homes on laser beam projected on

target by forward observer)

DiVigion Alr Defense gun system; combines twin 40rnm guns with sophiglicated fire control
system; chassis to have basn modifisd M485 tank

Manuever Control Systom

Moblie, intermaediate range balllstic missile with nuclear warhead

Amy Taclical Missils System (improved conventional missile deaigned to attack targeis by
range of cannons and rackets; to be fired from M270 (MLRS) launcher)

BAT submunition program merge with ATACMS

Surface-to-air missile that provides medium to high altitude ulr delense

Improvement program to upgrade Patriot systern performance

Short range surface-to-air missile with vehicle mounted fire unit; European-designed

Madium range air delsnse misste against low to medium altitude alrcraft

Muitipie Launch Rocket System/Temninally Guided Warhead

Moblle Subscriber Equipment; automatic switched digital secure voice and data transmission
for coips and divisioh users

Advanced Helicopter improvement Progrum (modifisd OH-58A with TV, thermal imaging, and
laser rangaefinder-designator)

Agquila; smell propelier driven, automatically controlled pilotess aircraft for

target acquisition, designition, reconnaisance, and damage asssssmant

Senss and Destroy Armor; munition {0 provide enhanced counterbattery capabliity for 155mm
howitzer and the MLRS

Sprint and tha high alitude Spartan

Single Channel Anti~Jam Manportabie Terminal (satellite terminals)

Single Channel Ground and Alrborme Radio System (VHF-FM combat net radio)

Secure Mobile Anti-Jam Rellabie Tactical Terminal (communications avionk:s)

Elsctro-optical countermeasres system

Utility helicopter formerty called UTTAS (Utilty Tactical Transport Alrcrat System)

Engine upgrade to UH-60A, Reported as part of UH-60A SAR,

Semi-active lasar guided projeciiie

Family of gun launchad tarminal homing &' projectiies capable of target iockon

Carrierbased »r  “kslrcraft (ship and land targets)

Carrier bassd ¢ Je8 air support and interdiction aircraft

Advancad Alr to Air Missile

Advanced Amphiblous Assault Val.kcle

Antl-alr dedenss systam using advanced concept radar system and armad with Standard missiie
Multi-role fighter

Standolt, alr-to-surface, EO guided misslis

High speed Antl-Radiation Missile; air-to-sudace missiie designed to destroy enemy radars
Ali/ship/submarine launched anti-ship missile

Advanced Medium Range Alr-to Air Missile (Sparrow replaceme:

Alr-to-alr, ali weathsr long range misaile

Alr-to-alv, all weathaer long ranga miagile with improved perf mnc! reliabifity over AIM-54A
All weathar, air-to~air missie

Infrared seeking, wir-to-air missile

infrared seeking, air-to-alr missile

infrared seeking, air-0-air missiis

Hibome Self Protaction Jammar (defensice ECM for tactical aircmit)
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i Table C.1 Waapon System Ciassification
i
!
! AN/APS-124 Navy Eilactronic  Light Alrboma (vuiti-Purpose System; computer integrated ship/helicopter system; the |
: (LAMPS MKIll) aircraft subsystem is the SH-60B Seahawk (& decivative of the Ur-60)
i ANBSY-1/2 Navy Electronic  SUBmarine Advanced Combat information System; AN/BSY-1 for Log Angeles class attack
i (SUBACS comb) submarines plus AN'BSY-2 for Seawcl! claas attack submarine
i AN/BSY-2 (SUBACS) Navy Electronic  SUbsmarine Adh d Combat information Systen for Seawolf class alack submaring
! AN/SQQ-89 Navy Electronic  Surface Ship ASW Combat System (provides suriace ships with capablity to detect,
: classily, and track enemy suba at long range)
i AN/SQR-19 (TACTAS) Navy Electronic  TACtical Towsd Array Sensor ®
; AN/SQY-1 Navy Electronic Combat system
) ANTPS-71 (ROTHR) Navy Slectronic  Relocatabie over-the-horizon radar
. " AOE-G Navy Ship Fast combat suppart ship (delivers ammo, fuel, and provisions Lo baltle groups)
| AQM-127A (SLAT) Nawy Other Supaersonic Low Aliitude Target; supsrsonic, remotely controlied, recoverabie target vehkle
| ASWSOW (Sea Lance) Nawy Miggia UUM-125A; Anti-E-omarine Warlare Standoff Weapon; SUBROC replacement
AV-88 (Harrier Il Navy wireraf Improved version of AV-8A V/STOL, light attack, ciose air support alrcraft
AV-8B Remanufscture Navy Arcralt Converts older AV-8B modals to most recent proriuction configuration @
Battleship Roact. Navy Ship Reactivation of battieships New Jersey, lows. Missouri, angd Wisconsin
BGM-108 (Tomahawk) Navy Missile Ship/subinarine launched land attack and anti-ghip misslle (formerly cailed
. SLCM or Sea Launched Cruise Missile)
| C/MH-53 (Suger Stallion)  Navy Helo Shipboard compalible, heavy transport helicopter
! CG-47 (Aegis Cruisar) Navy Ship Ticonderoga class cruiser fitted with Aegls combat system
CGN-38 Navy Ship Virginia class nuciear powered guided missile cruiser
GCVN 68, 69, 70 Navy Ship Nimitz class nuciear powered carriers
CVNT71 Navy Ship Nimitz class nuclear powered carvier L
FThm CVN72,73 Navy Ship Nimitz class nuiiear powered caniers
: CVN 74,75 Navy Ship Nimitz class nuclear owsred carrers
CVN-76 Navy Ship Nuclear Alrcraft Carrist
i * CVN-77 Navy Ship Nuclear Alrcraft Carrier
! DD-9E3 (Destroyer) Navy Ship Spruance class destroyer
i o DDG-51 Navy Ship Burk Class guided micuile destroyer
; ! E-2C (Hawkeye) Navy Electronic Camier-baswd earty waming, strike control and survelilance aircraft - @
f;1 E-2C Reproduction Navy Elertronic  Carrier-based early waming, strike contiol and survellance aircraft

E-6A Air Comwn (Hermes)  Navy Electronic  Baslc E-3 alreraft to replace EC-130Q for providing reliable and secure coramunications
{rom National Command Authority 10 Fleet Ballistic Misslie Submarines

EAGB Upc ‘s (Prowlsr)  Navy Electronic  improved capabiliity slsctronic countenmeasures for EA-6B

EMSP (A} 2A (V) Navy Elscuonic  Enhanced Modular Signal Processor

i
1
|
?
! F-14A//C (Tomcat) Navy Alrcraft  Carrier based air defensa fighter )
I
1
i
i

F-14 Block | . :rike Navy Alrcraft Upgraded preceisiorn: striks capalbyiisy to F-14
] F-14D (Tomcat) Navy Alrcratt Carrier based air defensae fighter; has new engine, new digital avionics and upgraded radar
Y o F/A-18 (Homet) Navy Alicraft Carrier basad, multi-mission tactical aircraft
FIA-18E/F Navy Alrcraft Caimier-based, mukirole fighter upgrade
FOS (Fixed Distribution Navy Ekctronic  Fixed Distribution System; passive acoustic survaeilisnce system for detecting suts
System)
FFG-7 (Class) Navy Ship Oliver Parry class guided missile frigate
. HFAJ System Navy Elactronic  High Frequency Anti-Jam Systsm; program 1o acquire HF/AJ communi:ation system to meel o
, Battle Group ar.c tactical support nasds
' * JSOW (AIWS) Navy Missils  Joint Standoff Weapon Program (air to ground weapon system): formaery known as Advanced
> Interdiction Weapon System
' JTIDS DTDMA Navy Electronic  Joint Tactica! infermation Distribution SystemvDiatrit.uted Time Division Multiple Access
| LCAC-1 Navy Shp Landing Craft Alr Gushion; provides ship-to-shore transportation of men and squipment
. LHA {Assault Ship) Navy Ship Tarawa class amphibious assault ship (depioys Marines by both helicopter and landing craft
o : LHD-1 (Class) Navy Ship Wasp class amphiblous assauit ship (de ‘gnad to land Marine foices)
I Lioht Armored Vehicle Nawy Vehicle  Marine version of Army LAV @
: * LPD 17 Clasy Navy Ship LPD 17 Class Amphibious Transport Dock Ship
LSD-41 (Bask) Navy Ship Whidbey [sland cluss landing ship dock; provides transportation and launching of

. amphiblous craft with their crews and embarking personnel
LSD-41 {Cargo Variant) Navy Ship Varant of LED-41 modified with smalier docking well (1o accomodate more troops and
quipmant] and heavier-duty

MCM-1 Navy Ship Avengér class Mins Countermaasurss Ship
MHC-51 Navy Ship Coastal minghunter ®
" MIDS Navy Elsctronic  Multifunctional infc jon Distribution Sy { Inals)
: MK-15 (Phalanx CIWS) Navy Munition  Closs In Weapon System; automatically controlied gu system designed 10 provide dafensa

i against close in sea skimming

Mi-48 (ADCAP) Navy Missile ADditional CAPability, submarine-launched, tonventional, wire-guided, acoustic homing
torpedo {maod 1o basic MK-43)

MK-48 (YORPEDOQ) Navy Missile Subrmarine iaunchad, long-range, high spsed acousiic homing torpedo
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MK-50 (TORPEDQ)
MK-80 (Cuptor)
MLR

NATO AAWS

NATO PHM (Hydrotoll)
NESP

NSSN

P-3C (Orion)

P-3C Mod (Orion)
P-7A (LRAACA)
RIM-66M.67D (MR/ER)
S-3A (Viking)

SH-60R

SEALIFT

SH-60F (LV Helo)
SSN-21

SSN-688

SURTASS

T-45TS

T-AGOS

TAO-187 (Flest Oller)
Trident | (SUB)
Trident il (SUB)

UAV

UGM-133A (Trident Il)
UGM-96A (Trident 1)
UHF Follow-on

V-22 (Osprey)

VAST

JTUAV

JTUAV (Hunter)
Patriot PAC-3
SDS/GPALS

Navy
Navy

Navy

DoD

Missiie
Munition
Alrcraft
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Table C.1 Waeapon System Classification

Advanced LightWaeight Torpedo; ship or aircraft | 1 anti 1 waapon syst
snCAPsulaiad TORpado; mine conslsting of encapsulated MK-45 torpado

Madium Lilt Repiacement is ons aitsmative aircraft baing considered to

replace the CH-46E and CH-S3A/D, the other aitemative Is the V-22,

Anti Air Warfare Syslem; NATO collaboralive deveioprmant encompassing detection thru
sngagemant capability, optimized 10 .28t the anti-ship cruise missile thraat;

provides for integration and control of dissimilar sensors, signature expangion,

and integration of hardkill and sofikill angagement resources

Pegasus class patrol combatanl-missile (hydrofoll)

EHF Satslite Communications Program (communications terminal)

Naw Attack Submarine

Land based enti-submarine patrol aircraft

Avianics updates of P-3C

Long Range Air ASW Capability Aircratt

Ship launched suriace-to-air missile; MR » Medium Ringe and ER a Extended Range
Carmier based anti-submarnine pairol alrcralt

Upgrade program for LAMPS MK 11l (various eiectronic components)

Strategic sealift

Provides cawier inner zone ASW protection using an improved tethered sonar; replaces SH-3H
S if class of nuclear p i mttack submaring

Los Angeles clazs of nuclsar powsred attack submarine

SURveillance Towed Ammay Sensor System

Training System using T-45A Goshawk (modified version of British Aerospace Hawk)
Survisliisnce ship

TAO-187 class fleat oller

Ohio clagss Trident | stratagic missile submarnes (SSBN-726 thru 733)

Ohio ciaza Trident [l strategic missile submarines (starting with SSBN-734)
Unmanned air vehicles, various types and ranges

Submarine launched ballistic migsile

Submsnng launched bailistic missle

UHF Follow-On Communication Satellite System

Multimission | takeolf and landing alrcraft for airbome assault, ssarch, and rescue
Versatile Avionics Shop Test squipment

UAV -- Maneuver part ol JTUAV program

UAV -- Hunter/Shipboard part of JTUAV program

Advanced capability air defense missile system

Mix of siectronic and missile delensa sy-tems

INACTIVE PROGRAMS NOT COLLECTED DUE TO ABSENCE OF BASE YEAR DATA

C-5A (Galaxy)
DSCs it

FB-111A (Bomber)
LGM-30F (Minuteman I1)
AH-56 (Cheye~ne)
MBT-XMB03
MGM-51 (Shillelagh)
AN/BQQ-5
AN/BQS-13 DNA
AN/EQO-23

AV-BA (Harvier)

DE 1052 (Escort)
DLG AAW Mod

SEN-837 (Sturgeon)
SSN-685
UGM-73A (Poseldon C-3)

Ale Force
Alr Force
Alr Force
Alr Force
Anmy
Amy
Army

Alrcratl
Space
Alrcrafi
Misaile
Helo
Vehicle
Missile
Electronic
Electronic
Electronic
Alcraft
Ship
Electronic

Ship
Slip
Missile

Transport alrcraft

Defansa Saiellite Communication System (secure voice and high rate data transmission)
Medium range strategic bomb

Thres stage, sokd propeilant ICBM

Attack halicopter

Main Battie Tank (formady MBT-70)

Tank-fired, |R-guided, opticaliy-tracked anti-tarik misgiie

Sonar for nuciear attack submarines

Submarine search sonar, active/passive

Sonar for pairol shins

V/STOL, light atiack, closs air support alrcraft

Knox class eacort (now reclassitied as lrigates)

Gided Missile Frigate Anti-Alr Warlars Modemization (to improve sHectivensss of
wlectronics and iissie system)

Sturgeon class nuciear atiack submarine

Lipecomb class nuclear attack submarine

Submarine launched ballistic missiie
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Appendix D
PROTOTYPE DESIGNATION

Classification of a program as to whether it was prototyped is an inherently difficult task.
The information required to make that assessment is often not available, and what information is
available is often ambiguous. We have adopted a broad definition of prototyping, developed as
part of other RAND research. The following is the basic definition used here:

A prototype is a distinct product (hardware or software) that allows hands-on
testing in a realistic environment. In scope and scale, it represents a concept, subsystem,
or production article with potentiai utility, It is built to improve the quality of decisions,
not merely to demonstrate satisfaction of contract specifications. It is fabricated in the
expectation of change, and is oriented towards providing information affecting risk
management decisions. 13

Based on the amount, relevance, and quality of information available, we have also rated
our confidence in our prototyping designation: High confidence implies that the information we
had available was enough for us to unambiguously apply our definition. The source of
information is indicated, as well.

A related notion is that of precedent: Was there previous experience with this system type
and/or technology, and if so, what type of experience? Generally, the same information required
for making the prototyping designation will support a determination of precedent. There can be
no precedent (e.g., F-154), direct prototype (YF-16 to F-16), indirect prototype (XV-15 to V-22),
or previous models (B-1A to B-1B). Only the second and third categories are prototypes: The

first is a conventional development/production program, and the fourth is a modification program.

V5prezner, 1992, p. 9.
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& Table D.1 Prototyping Designation
Weapon
Program Service Type Prototypa? Comments Confid. Precedent Source Phase
3 A-10 (Thunderboit) Air Force  Aircrait  yes Cenpalitive prototype phase, pra-FSD. high direct R-2345 DenvVal
A-70 (Corsalr Il Alr Force Alcraft o Concurrent devalopmant/production med  pravious R-1452
AAQ-11/12 (LANTIRN) Alr Force Electronkc no Pods buiilt to test contract specs. high none R-3937
AGM-131A (SRAM |} Alr Force Missila yes Subsystem, pre-FSD med pravious  survey Dem/Val .
AGM-131A {SRAM-T) Alr Force Missila  unknown )
AGM-134 (SICBM) Alr Force Missile yés Boeln fabricated launch vehkcie (truck) mad indirect R-4161 Dem/Val
[’ AGM-136A (Taclt Rainbow) AlrForce Misslle o high  none SAR
% AGM-65A (Maverick TV) Air Force  Misslie unknown
i AGM-5C (Maverick Laser) Air Force  Missiie  unknown
ﬁ AGM-B5D (iaverick) Al Force  Misslie  no FSD test articles high  previous  survcy
o AGM-6A (SRAM) Alr Force  Missie  no low none
éé: AGM-86B (ALCM) Alr Force  Missile  yos Subsysiem prototyping; 1t fit pre-MSIi med indirect B Chart  Dem/Val
Yoy AGM-BBA (HARM) Ak Force Missile  ves Prototyps EXCAP vaersion in adv devel high direct SAR EMD
X AiM-120A (AMRAAM) Alr Forcs  Missile yes Competitive prototype phase, pro-FSD. high direct R-3937 Demv/Val
o AIM-128A (ACM) Alr Force  Missile  no med  none
; AlM-7M (Sparrow) Alr Force  Missile yes Prototype seeker finngs high direct SAR EMD
AIM-OL (Sidewinder® Alr Forcs  Misslls  yes prototype IOT&E models (20 msis) high  direct SAR EMD
AIM-DM (Sicewinder) Air Force Migsile  yes pre-lOTLE testing and design change low direct SAR EMD
AN/FPS-118 (OTH-B) Air Force  Elecironks no Only 4 operational units. high none
ASM-135A (ASAT) Alr Force Missiis  yes Proto decision after MS I/FSD o/a med  direct SAR EMD
ATARS Alr Force  Electronic  unkngwn
B-1A (Bomber) Alr Force Alrcralt no high none
B-1B (Lancer) Alr Force Alicralt  no 'A’ version not prototyps for ‘B’ version high previous
# B-52 (OAS/CMI, Stratofort.) Alr Forcs  Electronic  unknawn
3 BGM-108G (GLCM, Gryphon) Alr Force  Missile yes Subsystems; st it pre-MSI! roed Indirect BriChat  DemvVal
C-130H Alr Force  Alroraft no high previous  SAR none
. c17 Alr Force  Alrcraft  no YC-14/15 100 old. high  none
C-58 (Galaxy) Alr Force  Alrcralt no high previous
© CBU-378 (Sens Fuzed Weap) Alr Force  Wiunition  yes A formal Rigk Reduction test phase med  dirsct SAR Demv/Val
' CELV (Titan V) Alr Force  Space no med previous  SAR
CIS (MARK XV IFF) Air Force  Elsctronic yes Advanced devel. units in demvval high direct survey Dem/Val
cMu Alr Force  Electronic  unknown previous
CSRL Alr Force  Ciher unknown
DSCS Alr Force  Space no Space systems don't nommally have prototypes  med  pravious
usp Alr Force  Space no Space systems don't nurmally have protolypss  med  none
E-3A (AWACS, Sentry) Alr Force  Elactronic yes Brassboard fit med  direct R-4161 Dem/Vai
ﬁ E-44 (RSIP) Al Force  Elsctonic ves high  direct EMD
E-4 (AABNCP NEACP) Alr Force  Electronic 1o All ac Intended to be operational med none SAR
EF-111A (Raven) Alr Force  Electronic  unknown
F-11i AID/EF Alr Forca  Akcraft  no high  nune
‘18 (Eagle) A Force  Alicralt  no high  none
.15 {Faloon) Alr Force  Aircraft  yes Compatitive proto phasa, pre-FSD, high direct R-2348 Dem/Val
F-&! \ATF, Adv. T5 ical Fighter) Ak Force Alrcraft  yes Compatitive protctype phase, pre-FSD. high direct SAR Dem/Val
F-SE (Tiger 1)) Al Force  Alrcralt  yes med  previous IDA P-2201 EMD
“EWS Alr Forcs  Space yes high direct SAR DemvVal
HH-G0D (Night Hawk) Al Force  Helo yeos Dasignated aircrait T-1 as prototype w/it test med  direct SAH EMD
LSA (AMPE) Alr Force  Eloctionic no Tarminated bafars any units delivered high none SAR
s Alr Force  Space no FSD models wers oparational high none SAR
JOAM Ak Forca  Muriton  ves hish  direct SAR Denvval
JPATS Alr Force  Arcrait  yes med  direct SAR ENMD
1 JSIPS Alr Forcs  Elsctronic yes med  direct SAR Dem/Val
| JETARS Alr Force Electronic no med  none survey
o JTIDS Alr Force  Elsctronic no Articies built 10 tes! contract specs. med  none R-3937
o JTIDS (Enhanced EJS) Alr Force  Electronic  unknown
KC-10A (Extender) Alr Forcs  Alrcraft yes Demo feasibility of commaercial conversion med direct SAR EMD
& KC-135R (Straxanker) Alr Forcy Alcraft  no Design and produgtion C/A at sama time high pravious  SAR
. KG44 (DMSP) Alr Force  Spacs no Space systems don't normally have prototypes med  none
. Laser Bomb Guidsnce Alr Force  Electronlc  unknown
: LGM-118A (Peacekeeper) Alr Force Missils  no med none
LGM-30G (Minuteman Hi) Alr roice  Missile unknown
: MILSTAR Alr Force  Space yes mad direct SAR EMD
- MLS Alr Force  Electronic no Commercial development; NDI med  previous
MLV Il Alr Force Sp ne no high none SAR none
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Program

MMIll GRP

NAS

Navstar GPS (Sat)
Navstar GPS (U.E)
PLSS

Rail Garrison

T-46A (Next Gener. Traln.)
UTTMDS

UXC-4 (TRI-TAC)
WWMCCS (WIS)
AAWS-M (Javelin)

ADDS

AFAS/FARV

AFATDS

AGM-114A (Hellfire)
AGM-136A (JGLTacitRnbw)
AH-64 (Apache)

AH-66 (Comanche)
AN/GSG-10 {TACFIRE)
AN/TTC-39

AN/USQ-B4 (SOTAS)
ARVS (Scout)
ASAS/ENSCE

ASM

ATCCS/CHS

BAT

BFVS A3

BGM-71A (TOW)
BGM-71G/D (TOW I))
CH-47D (Chinook)
CsSSCs

FAAD C2i

FAADS LOS-F-H (ADATS)
FAADS LOS-R (Avenger)
FAADS NLOS (FOG-M)
FGM-77A (Dragon)
FHTV (PLS)

FIM-S2A/B (Stinger/Stinger-Post)
FIM-52C (Stinger-RMP)
EMTV

HLH

JSTARS -GSM

Jn0Ss

M-1 (Abrame)
M-109 (Howitzar 155)
M-198 (Med. Tow Howitzer)
M-2/3 (Bradiey FVS)

M-28 (MLRS)

M-60A2 Tank

M-712 (Copperheud)

M-988 (DIVAD Sgt York)
MCS

MGM-1318 (Pershing il)
MGM-140A (ATACMS)
MGM-140A (ATACMS/BAT)
MGM-50 (Lance)

MIM-104 (Patriot)

MIM-115 (Roland)

Service
Alr Force
Alr Force
Air Force
Alr Force
Alr Force
Alr Force
Alr Force
Alr Force
Air Force
Alr Force
Amy
Armmy
Amy
Amy
Ammy
Amy
Amy
Amy
Army

Amy

CE R R R R R R R R RRRRRERE]

Waeapon
Type
Electronic
Electronic

Space
Electronic
Electronic
Other
Aircraft
Misslie

Table D.1

Prototype?

3§3338§%F3

unknown
yes
unkniown
yes
yes

yes
no

yeos
yes
unknown

yes
unknown
unknown

[ERE R

LR

SELM LI LA
i 13

1
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Prototyr’+g Daesignation

Comments

MAMS nrototype demonstration program
Both sateliite and UE was prototypad, pre-FSD.

only 1 RDTAE unit delivered before tarmination

FSD unit was built to test contract specs.

Prototype In schedule
Sesker units and full systems built

Compatitive phass, pra-FSD.
Subsystems (MEP)

See TRI-TAC
Early feasibliity testing

Prototype testing listed in scheduls milestones
Proto phase shown in schedule
Moadification program

Subgystems, testing during FSD upgrade
Subsystem upgrade/integration tested
Proto version 4 in schedule

NDI

Compatiiive prolotype, company financed.
Direct to LRI c/a: nan-developmenial itam
FOG-M as indirect proto

Prolotyping ¢/a after ASARC V11

Prawtyping phase in schedule after FSD start

Pra-MS 2 1it test & Gulf war deployment
Articies built to test contract specs

Compatiive phasa nm-FSD

Advanced deveiopment phase: 1 prototype
MICV in FSED & proto qual test
Compatitive phase

Both armmo and production facility tested,
Competitive phase, pre-FSD

CHS protc

preproduction, pariial system

s8¢ ATACMS and BAT programs

(for US) Alrsady in production

Conifid. Precedant Source

high none SAR
med none SAR
high direct R-3837
high none

med none

high none SAR

low unk SAR
low none SAR
high  indirect

high none SAR
high  Indirect

high direct survey
med  previous

high direct R-2345
med direct

low nons SAR
med direct SAR

high direct

med  direct SAR
high indirect SAR
high previous SAR
low direct SAR
o previous  suivey
high direct survey
med none SAR
high  none survey
maed direct survey
med  previous

high indirect survey
med  direct SAR
low previous

med  direct SAR
mad none SAR
med none R-3937
high previous SAR
high  direct

med previous

high  direct A-3037
high  direct

med  direct R-4161
high  direct R-3937
high direct survey
high  direct R-3937
high  none SAR
med previous  survey

med previous SAR

Phase
none
Dem/val
Dem/Val

Dem/val

DenvVai
EMD

DemvVal
DemVal
Dem/Val
Dem/MVal
Dermvval

Dem/Val
EMD
EMD
EMD
EMD
Dem/Val
DermvV {
DemvVal

EMD

EMD

EMD

Dem/Vai
Dem/Val
Dem/Val
EMD




Program

MiM-23B (\mproved Hawk)
MLRS/TGW

MSE

OH-580 (ARIP)
Patriot P31

RPV

SADARM
Safeguard

SCAMP
SINCGARS-V
SMART-T

Stingray

UH-60 (Blackhawk)
UH-60L

5" Guided Projectile
8" Guided Projectiie
A-GE/F (Intruder)
A-7E (Corsair !l)
AAAM

AARY

Asgis Mk 7

AFX

AGM-53A (Condor)
AGM-8BA (HARM)

AGM/RGM/UGM-84A (HARPOON)

AIM-120A (AMRAAM)
AIM-54A (Phoenix)

AIM-54C (Phoanix)

AIN-/M (Sparrow)

AIM-OL (Sidewindar)
AIM-9M (Sidewinder)
AIM-9X

ANALO-165 (ASPJ)
AN/APS-124 (LAMFS MKIll)

AN/BSY-1/2 (SUBACS comb)

AN/SQQ-89 (ASWCS)
AN/SQR-19 (TACTAS)
AN/SQY-1

AMITPS-71 (ROTHR)
ALE-6

AQM-127A (SLAT)
ASWSOW (Sea Lance)
AV-8B (Harrier Il)

AV-88 Remanutfacture
Baltleship React.
BGM-109 (Tomahawk)
CMHK-53 (Suger Stallion)
CG~47 (Aegis Cruiser,
CGN-38

TV 88,53, 70

CVNT1

CVN 72,73

CVN 74,75

CVNT7

CVN-76

DD-863 (Destroyer)
DDG-51

E-2C (Hawxeys)

E-2C Reproduction

E-6 Air Comm (Hames®
EA-68 Upgrade (Prowler)
EMSP (ANAUYS - 2A (v))
F-14 Elock 1 Strike

Service

Navy
Navy
Navy
Navy
Navy

Weapon
Type
Missile
Muaition
Electronic
Elsctronic
Electronic
Other
Munition
Missile
Space
Electronic
Electronic
Electronic
Halo
Helo
Munition
Munition
Aircraft
Aircraft
Missile
Vehicie
Electronic
Aircraft
Missile
Missile
Missile
Missile
Missile
Missile
Missile
Missile
Missile
Missile
Electronic
Electronic
Electronic
Electronic
Electronic
Electronic
Electronic
Ship
Other
Migsila
Aircraft
Aircraft
Ship
Missiie
Helo
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Ship
Electronic
Electronic
Electronic
Electronic
Electronic
Aircraft

Tabie D.1 Prototyping Designation
Prototype? Comments
unknown
yes Competitive demonstration
yoes Competitive off the shelf systams
yes 5 units built to test design configurstion, utility.
no
unknown
yes Competitive demonstation/validation phase
unknown
no
yes LRIP "dry muin®: not deployahle
no
yes Deployed in Gulf war pre-MS 2
yes Competitive post-MS li: RAM-D emphasis.
no A" version was prototyped
yeas Advanced development unils
unknown
no
no st fit and 1st acceptance in sam2 month
yes OT&E during dem/val
yes Listed in schedula
unknown
yes Planned competitive prototype phase
yes Prototype RDT&E c/a
yes Prototypad EXCAP version
yes 1st proto fit after FSD c/a
yes Competitive phase, pre-FSD.
yes Prototype missile testing in schedule
na FSD test articles focused on specs
yes Prototype seeker firings
yes prototype IOT&E miodals (28 iisls)
yes pra-IOT&E testing and design change
urknown
yes FSD prototype units
yes Subsystems; FSD c/a was for proto
no
unknown
yes Protolype deliveryftest after FSD
no
yes
no Leadship not considered a prototype.
no £.,pec testing planned
ves Subsystem ‘bread board" during dem/val
yes
no
no not applicable
y8s Subsystems (see also ALCM, GLCM)
yes YCH-53 @ demvadl & "E* version FSD proto
no Leadship not considered a prototype.

Leadship not considered a prototype.
o Leadsiup noi considered a pioioiype.
no Leadship not considered a prototype.
no Leadship not considered a prototype.
no Leadship not considered a prototype.
no
no
no Leadship not considered a prototype.
no Leadship not considered a prototype.
1] R&D and prod. contracts too close
nc
yes Proto delivery after DSARC 1l
unknown
yes Subsys (VHSIC) proto in dervval
no Moditication program
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Confid. Precedent Source

low

high
high
high

med

high
high
high
high
high
high
high

high
high
low

high
low
high

high

high
high
high
high
high
high
high
high
high
high

low
high

direct
direct
diract
previous

direct

unk
diract
nong
none
direct
previous
direct

previous
previous
direct
indirect

diract
direct
direct
direct
direct
direct
previous
previous
previous
pravious
previous
direct
indirest
ngne

direct
none
direct
none
nere
direct
dircw
previous
previous
indirect
direct
none
none
none
previous
previous
previous
previous
none
none
none
previous
previous
direct

direct
pravious

survey

SAR/srvy.

SAR

SAR

SAR
survey
SAR
SAR
R-2345
SAR
SAR

SAR
SAR

SAR
SAR
SAR

IDA P-2201

R-3837

1DA P-2201

survey

SAR/sY.

SAR
survey
survey
SAR

Bri Chart

SAR

SAR
SAR
R-4161

SAR
SAR

EMD
EMD

Dem/Val
none
EMD
none
Dsm/Val
EMD

Dem/Val

DenvVal
Demvval

Dam/Val
Dem/Val
EMD
EMD
Dem/Val
EMD
EMD
EMO
EMD
EMD
EMD
EMD

EMD

EMD

Dem/Val
Dem/Val

none

EMD

Dem/al
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Table 0.1 Prototyping Designation
Weapon ®
Program Service Type Prototype? Commants Confid. Precedent Source Phase
5 F-14A (Tomcat) Navy Aircraft  no high none R4161
F-14D (Tomcat) Navy Aircraft  no high  previous R-4161
F/A-18 (Homet) Navy Arcraft  yes YF-17 was basic design/technology demo. high indirect R-3837 Dem/Val
F/A-1BE/F Navy Aircraft no Not in curent acq plan high previous  SAR
FOC (Fixed Distribution System) Havy Electronic yes Full system test pre-FSD med direct SAR Dem/Val
FFG-7 Navy Ship no Leadship not considered a prototype. high none ®
HFAJ System Navy Electronic unknown
JSCW (AIWS) Navy Migsiie  yes low direct SAR Dem/Val
JTIDS DTDMA Navy Electronic unknown
LCAC-1 Nawy Ship yes Prototype c/a in 1970 high direct SAR Demvval
LHA (Assault Ship) Navy Ship no Leadship not considered a prototype. high none
LHD-1 Navy Ship no Leadship not considsred a prototype. high none
Light Armored Vehicle Navy Vehicle  unknown @
i LPD 17 Class Navy Ship unknown unk  unk SAR
LSD-41 (Basic) Navy Ship ne Leadship not considered a proiotype. high none
LSD-41 (Cargo Variant) Navy Ship no Leadship not considered a prototype. high previous
MCM-1 Nawvy Ship ne Leadship not considered a prototype. high none
MKC-51 Nawvy Ship ne no proto by definition high direct SAR
MIDS Navy Electronic yes med  direct SAR EMD
MK-15 (Phalanx CIWS) Navy Munition  yes Prototype testing at sea after £D ¢/a high direct SAR EMD (]
MK-48 (ADCAP) Navy Missile unknown
MK-48 (TORPEDO) Navy Missiie yes Development and prod prolos fabricated high direct SAR EML
MK-50 (TORPEDO) Nawvy Missile yes Competitive dem/val whardware test (DT/0T1)  high dircet SAR DamwVal
MK-60 (Captor) Navy Munition  unknown
MLR Navy Aircraft  unknown unk unk SAR
NATO AAWS Navy Other unknown
NATO PHM (Hydrotoil) Navy Ship ne Leadship not considered a prototype. high none ®
NESP Navy Electronic unknown unk '
NSSN Navy Ship no high none SAR
P-3C (Orion) Navy Electronic no R&D and production ¢/a too close low previous SAR
P-3C Mod (Crion) Navy Electronic nu low previous  SAR
P-7A (LRAACA) Navy Aircraft  no Immediate entry into FFP FSD contract high none SAR
RIM-66M,670 (MR/ER) Navy Missile no low previous SAR
S-3A (Viking) Navy Alrcraft  no 1st fit after prod. c/a high none SAR
SEALIFT Navy Ship unknown unk unk SAR 9o
SH-60F (CVHELO) Navy Electronic no Spec testing only med previous SAR
. SH-60R Navy Electronic unknown unk
> : SSN-21 Navy Ship no Leaadship not considered a f-ototype. high none
. SSN-688 Navy Ship no Leadship not considersd a prototype. high none
¢ . SURTACS Navy Clectronic no Tests focused on specs med  none SAR
LA TASTS Mavy Aircraft  no FSD units built to test contract specs ngh  previous SAR
s ' T-AGOS Navy Ship no no proto by definition high  direct SAR ®
" TAO-187 (Flest Oiler) Navy Ship no Leadship not considered a prototype. high  none
[ Trident | (SUB) Navy Ship no Leadship not consicdered a prototype. high none
s Trident Il (SUB) Navy Ship no Leadship not considered a prototype. high none
N . VAV Navy Other unknown unk direct SAR
- UGM-133A (Trident Il) Navy Missile no med  none survey
UGM-38A (Trident |} Navy Micsile  no med  none
: UHF Foliow-cn Navy Space no Space systems not usually prototyped high none ®
— V-22 (Ozoray) Navy Helo yas XV-15 is tachnology demo high  indirect  survey Dam/Val
i o‘ VAST Navy Electionic unknown
JTUAV DoD Other yes T..chnology demo program med no SAR DemvVal
JTUAV (Huntar) DoD Qther unknown previous SAR
N Patriot PAC-3 DoD Missiie  yes ERINT and FLAGE tachnology demos med  indirect  SAR DemNVal
SDS/GPALS osD Other unknown
o
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Appendix E

MODIFICATION DESIGNATION

Table E.1 indicates whether the program is a modification of an existing program or a new
program start. The determination was made in part based on information ns=d to make the prior
experience assessment in Table D.1. Modifications include major subsystem upgrades,
replacements, add-ons, life-extension programs, etc. Modification programs can often be
identified by mission and/or capability changes to existing systems and are sornetimes associated
with a change in designation (e.g., “A” version to “C” version). Nondevelcpment item (NDI)
programs are considered modifications.
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a

Prvogram

A-10 {Thunderbolt)

A-70 (Corsair i)
AAGH11/12 (LANTIRN)
AGM-131A (SRAM Il)
AGM-131A {SRAM-T)
AGM-134 (SICBM)
AGM-138A (Tacit Rainbow)
AGM-E5A (Maverick TV)
AGM-65C (Maverick Laser)
AGM-65D (Maverick)
AGM-G9A (SRAM)
AGM-BRB (ALCM)
AGM-88A (HARM)
AlM-120A, (AMRAAM)
AlM-120A (ACM)

AIM-7M (Sparrow)

AlM-9L (Sidewinder)
AlM-9M (Sidewinder)
ANFPS-118 (OTH-B)
ASM-135A (ASAT)

ATARS

B-1A (Bomber)

B-18 (Lancer)

B-52 (OAS/CMI, Stratofort.)
BGM-108G (GLCM, Gryphon)
C-130H

C-7

C-58 (Galaxy)

CBU-978B (Sens Fuzed Weap)
CELV (Tian IV)

CIS (MARK XV IFF)

MU

CSAL

Decs i

DsP

E-3A (AWACS, Sentry)
E-3A (RSIP)

E-4 (MBNCP NEACP)
EF-111A (Raven)
F-111 ND/EF

F-15 (Eagle)

F-16 (Faicon)

F-22 (ATF, Adv. Tactical Fighter)
F-SE (Tiger I}

FEWS

HH-800 (Night Hawk)
1SA (AMPE)

s

JDAM

JPATS

JSIpS

JSTARS

JTIDS

JTIDS (Enhanced EJS)
KC-10A (Extander)
KC-135R (Stratotanker)
KG-44 (DMSP)

Laser Bormb Guidance
LGM-118A (Peacekeeper)
LGM-30G (Minuteman Il
MILSTAR

MLS

MLV Il

Weapon

Modification Designation

Servics Type Modification? Comments, stc

Air Force

Air Force
Alr Force
Alr Force
Air Forca
Air Force
Alr Foroa
Alr Force
Alr Force
Air Force
Air Force
Alr Force
Air Force
Air Force
Alr Force
Alr Force
Air Force
Alr Force
Air Force
Air Force
Alr Force
Air Force
Air Force
Alr Force
Air Force
Air Force

Aircraft
Alrcralt

Ehictronic
Electronicic
Electronic
Electronic
Aircraft
Aircraft
Aircraft
Alrcraft
Alreraft

Elactronic

Munition

Aircraft

Eiectronic
Electronic
Aircraft
Alrcraft
Space
Electronic

Missile
Space
Electronic

aiaiaaaa13aisiasas?siaassisiziaéiiissasiiiasasszissaiisia

3%

Built from scratch

Earliar A-7's (Navy versions)
No precedent

Original SRAM program
Original SRAM program

No precedent

No pracedent

Original version

Seeksr mod

Seeker mod

No precedent
No precedent

Earlier Sparmows (*F, "L" versions)
Earier versions

Eariler versions

No precedent

No precedent

No precadent

New development

Upgrads of B-1A

Avionics upgrade

ACLM/SLCM derivative

C-130E w/ advanced engines and propaliers
New development

Based on C-5A

Earlier Titan systemg
New technology

New usa/naw tech
Unigue satelite systems
Unique satelite systems
New development

New ac (Boeing 747) w/inew electronics.
Mistlon/avionics change

Original version was new

Griginal version was new

Original version was naw

New technology

UH-80 derivative
New booster development
Replaces AF's T-378, N's T-34C

No precedent

No precedent

Basic JTIDS TDMA

Does not count mod of DC-10 1o military configuration.
New angine,

Unique satsiite systems

This is 3rd genaration of kit.

No precedent

Takes over DSCS and SA| . M missions
Part commaercial, part new development




Program

MMIL GRP

NAS

Navstar GPS (Sat.)
Navsiar GPS (U.E.)
PLSS

Rail Garrison

T-48A (Next Ganar. Train.)
UTTMDS

UXC-4 (TRI-TAC)
WWMICCS (WIS)
AAWSM (Javelin)

ADDS

AFAS/FARV

AFATDS

AGM-114A (Heltfire)
AGM-136A (JGLTacitRnbw)
AH-64 (Apache)

AH-66 (Comanche)
AN/GSG-10 {TACFIRE)
ANNYTC-39

AN/USQ-84 (SOTAS)
ARVS (Scout)
ASAS/ENSCE

ASM

ATCCS/CHS

BAT

BFVS A3

BGM-71A (TOW)
BGM-71C/D (TOW I}
CH-47D (Chinook)
CSSCSs

FAAD C21

FAADS LOS-F-H (ADATS)
FAADS LOS-R (Avenger)
FAADS NLOS (FOG-M)
FGM-77A (Dragon)
FHTV (PLS)

FIM-924/8 (Stinger/Stinger-Post)
FIM-82C (Sunger-ARMP)
TV

HLH

JSTARS - GSM

JTIDS

JTMDVATM

LAV

Longbow Apache-AFM
LongbwApache
Longbwiiifira

M-1 (Abrams)

M-100 (Howilzer 155)
M-198 (Med. Tow Howitrer)
M-2/3 (Bradiey FVS)
M-26 (MLRS)

M-80A2 Tank

M-712 (Copperhead)
M-968 (DIVAD Sgt York)
MCS

MGM-1318 (Pershing i)
M. . A-140A (ATACMS)
MUM-140A (ATACMS/BAT)
MGM-50 (Lance)
MIM-104 (Patriot)
MIM-115 (Roland)

Army

Typs

Missils
Vehicle
Missils
Missile
Vshicis
Helo
Elactronic
Elsctronic
Mizsile
Vehicie
Helo
Electronic
Missile
Vehicie
Munition
Munition
Vehicle
Munition
Vehicle
Munition
Munition
Elactranic
Missile
Misslle
Migsile
Mizglle
Missile
Missile

Tabie E.1 Modification Designation
Modification? Commants, et
Replaces Minuteman guidance system siectronics

233i§382z23232z222¢§38383¢g3838338%3
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Modemization progiam inciudes direct upgrades to sxisting systems

No precedent

No precedent
No precedent

Modsmization prog-:m

New development
Ssu TRI-TAC

New daveicpment
No precedent

No precedent
New devaiopment
Bradley FVS upgrade

New development

New appiication of basic Stinger missile.
First application of FOG-M

New davelopment

New systom dasign/configuration

New deveiopment

Modified AH-64 alrframe with FCR and 701-C engine

New deveiopmant
Develcped fiom scratch

New development

No precedent

Systerr design was Imported with some modification.
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L] Table £.1 Modification Designation
i
®
o Weapon
; Program Setvico Type Moditication? Comments, ¢ic
; MiM-23B (Improved Hawk) Ay Missiie yas
\ MLRS/TGW Ammy Munition no
1 MSE Amy Elsctronic yes NDI commercial development
| OH-58D (AKIP) Army Eilactronic yos OH-58A/C .
! Patiiot P31 Amy Electronic yes Improvements Incit:de radar, comm, and computer capabilities ®
; APV Army Other no
: SADARM Armmy Munition no
{ Safeguard Amy Missiie no
o SCAMP Array Space no
3 SINCGARS-V Ammy Electronic no
SMART-T Amy Electronic nu Displaces AN/TSCa5s and 93s (gmd mobile terminals)
‘ Stingray Army Elertronic no No precedent
UH-60 (Blackhav/k) Army Helo no o
t UH-80L Army Helo yos Engine upgrade to UH-60A
; 5* Guided Projectile Navy Munition yes Similar 1o Copperhead
- 8° Guided Projectile Navy Munition yes Based on 5in GP
" A-ESF (Intruder) Navy Alrcraft yes Eadier versicn
B : A-7E (Corsair It} Navy Alrcrafi yos Earlier vargion
; AAAM Navy Missile no New development
W AAAV Navy Vehicie no @
o Aegis Mk / Navy Electronic no
; AFX, Navy Alrcraft no
' AGM-53A (Condor) Navy Misslie no
. AGM-88A (HARM) Navy Missile no
! AGMWRGMUGM-84A (HARPOON) Navy Misslle no :
! AIM-120A (AMRAAM) Navy  Missllo
Alid-54A (Phosnix) Navy  Missile no " q
. ! AIM-54C (Phowenix) Navy Missile yas Earller version 1
AIM-7M (Sparrow) Navy Missils yes Earller version
AIM-9L (Sidewinder) Navy Misslie yeos Eariier version
AIM-9M (Sidewinder) Navy Missiie yes
AlM-9X Navy Misslls yes Evolutionary improvements to AIM-9 series of air-to-alr missiles
AN/ALQ-165 (ASPJ) Navy Electronic no
AN/APS-124 (LAMPS MKIHI) Navy Electronic yos UH-60 mod
AN/BSY-1/2 (SUBACS comb) Navy Electronic no Original program was new development ¢
AN/SIQ-89 (ASWCS) Navy Electronic ves Integralion of subsystems developed separately
AN/CWR-19 (TACTAS) Navy Elactronic 1] AN/SQR-19
AN/SQY-1 Navy Electronic yes {
ANTPS-71 (ROTHR) Navy Electronic no i
' ﬂ AOE-6 Navy Ship no i
i AQM-127A (SLAT) Navy Other no i
ASWSOW (Sea Lance) Navy Misslle no [ ) |
AV-88 (Harvier ll) Navy Aircraft yes Eartiar version i
: AV-8B Remanufacture Navy Aircraft yos Conversion of clder AV-8B models to most recent production configuration i
} Battisship React. Navy Ship yes !
o 8GM-109 (Tomahawk) Navy Migsile yes ALCM modlification
i C/MH-53 (Super Stallion) Navy Helo no
: CG47 (Aegis Cruiger) Navy Ship no New class i
i CGN-38 Navy Ship no New class & :
= CVN 6, 69, 70 Navy Ship no New cluss |
; CVNT1 Navy Ship yes Follow-on ships In class with changes In systems. |
- CVN 72,73 Navy Ship yes Follow-on ships In class with changas in systems. ;
Y CVN 74,75 Navy Ship - yes Follow-on ships In class with changes in systems, i
; CVYN 77 Navy Ship yos .
CVN-76 Navy Ship yes !
DD-963 (Destroyer) Navy Ship no New class :
DDG-51 Navy Ship no New class ® ;
E-2C (Hawkeye) Navy Electronic yes i
E-2C Reproduction Navy Electronic yes Electronic system upgrades in new production aircraft
E-6 Alr Comm (Henmes) Navy Electronic no !
EA-68 Upgrade (Prowisr) Navy Electronic yes
EMSP (ANUYS-2A(v)) Navy Elactronic no New development
F-14 Block 1 Strike Navy Alrcratt yes Upgraded precision atrike capablities
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e Table E.1 Modification Designation
L)
N
Wespcn !
Program Service Typs Modification? Comments, etc
A F-14A (Tomeat) MNavy Alrcratt no
F-14D (Tomcat) Navy Alrcratft yes
F/A-18 (Homet) Navy Alrcraft n
F/A-18E/F Navy Alrcraft yos Upgrade to C/0 varsion
FOS (Fixed Distribution System)  Nawvy Elactronic yss  Commercial system conversion 9
FFG-7 Navy Ship no New class
HFAJ System Navy Electronic no
JSOW (AIWS) Navy Missile no
s JTIDS DTDMA Navy Electronic no Technology differs from basic JTIDS,
A LCAC-1 Navy Ship no
LHA (Assault Ship) Navy Ship no New cliss
| LHD-1 Navy Ship no New class @
Light Armored Vehicie Navy Vehicle no
LPD 17 Coags Navy Ship ny Replaces the LPD 4, LSD 26, LKA 113, and LST 1179 ships
LSD-41 (Basic) Navy Ship no Neaw class
L LSD-41 (Cargo Variant) Navy Ship yes
R MCM-1 Navy Ship no New class
" MHC-51 Navy Ship no New developmaent
MIDS Navy Electronic no No precedent ®
MK-15 (Phalanx CIWS) Navy Munition no New concept (gun slaved {o radcr)
MK-48 (ADCAP) Navy Migsile yes
C MK-48 (TORPEDO) Navy Missile no
u b MK-50 (TORPEDQ) Navy Missile no
. ) MK-60 (Captor) Navy Munition no EnCAPsulated Mk-46 TORpado: new concept
T A MLR Navy Alrcratt no Possible replacement for CH-47E and CH-53A/D
’ NATO AAWS Navy Other no New devalopment
NATO PHM (Hydrofoil) Navy Ship ro o
NESP Navy Elsctronic no
NSSN Navy Ship no
P-3C (Orion) Navy Elsctronic yes
P-3C Mad (Orion) Navy Elactronic yes
P-7A (LRAACA) Nrwvy Alrcraft no
RIM-66M,670 (MR/ER) Navy Misslle yes RIM-67C based on Std Msi 1
S-3A (Viking) Navy Alrcraft no New davelopment ()
SEALSFT Navy Ship no
SH-60F (CVHELO) Navy Electronic yes Added combat system to SH-508.
SH-60R Navy Electronic yes Upgrade to LAMPS Mk il (various electronic components)
SSN-21 Navy Ship no
SSN-us8 Navy Ship no
SURTASS Navy Electronic no Moblle SOSUS
T-45TS Nawvy Alreraft yes Modifisd BAe Hawk. ®
T-AGOS Navy Ship no New development
TAO-187 (Fleet Oiler} Navy Ship no
Trident | (SUB) Navy Ship no New class
* Trident Il (SUB) Navy Ship ne New class
. UAV Navy Cther no New development
‘I UGM-133A (Trident ) Navy Missile ne New development
. UGM-BBA (Trigent I) Navy Missile ne New davelopment -
= UHF Fuliow-on Navy Space no iNew generation cormmunication sat. -
V-22 (Osprey) Navy Helo no New type
VAST Navy Elactronic no New development
JTUAV DoD Other no
JTUAV (Hunter) DoD Ohher o Based on |Al Hunter
) Patrict PAC-3 DoD Missile yes Upgrade I~ Patriot air defense systam
S SLS/GPALS DoD Other no No precedant
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Appeadix F
DATABASE FILES o

A pocket in the back cover contains a disk with several files on it. These files include the VI
two type of analysis files that are part of the DSCPD: the PEA file and the time trend files. The L
database files are in Microsoft Excel 5.0 format. The disk included here is formatted for a DOS
system.
The following files are included on the disk:
PEA94.xls-—Point Estimate Analysis file. ¢
TTPE--94.xls—calendar-year-based time trend file for PE baseline.
TTPE2-94.xls—time trend file for PE baseline, based on years past the EMD start.
TTDE--94.xIs—calendar-year-based time trend file for DE baseliue.
TTDE2-94.xls—time trend file for DE baseline, based on years past the EMD start. b
TTPDE-94.xls—calendar-year-based time trend file for PdE baseline.
TTPDE294.x1s—time trend file for PAE baseline, based on years past the EMD start.
The PEA file is structured as Appendix A. An “N/A” in a cell indicates that ail or part of
the information needed to determine a numeric value was not available - @
There are two time trend files for eaci baseline type (PE, DE, and PdE). The first ‘
corresponds to calendar yuar, the second aligns the cost growth facters for each program to years
past EMD start. The two types of files support different analyses depending on whether the focus
is on calendar year or program maturity. The time trend files include program name and service
designations. Cost growth factors are included based on data in the first and last SAR (or
December 1994 SAR), and all intermediate December SARs.
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