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Outline

e Therequirement
e Traderules

e Trade basics

e RisKk Intrades
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Why Do Trade-offs?

e Ordinary design requirestradeoffs

 CAIV requirestradeoffstoan unprecedented level
- Tradesarethecoreof CAIV

How can trades be done effectively and quickly?
What aretheissues?
Aretheretools?

But first, toreview therequirement ...
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Principles of CAIV Within the DoN

 CAIV embracesthefollowing fundamental, iterative actions over
thelife cycleto optimize warfighting capability within
affordability constraints and to promote program stability:

1. Establish mission area resource allocations for each resour ce sponsor
community.

2. Determine operational requirementsto meet mission needs.
3. Estimatetotal life cycle coststo satisfy requirements.

4. Project long-range availability of resourcesin all affected appropriations
based on resour ce sponsor priorities.

5. Assess cost, schedule and performance relationships.
6. Establish aggressivetarget costs.

7. ldentify cost reduction opportunities and tradeoffsto meet aggressive
tar gets.

8. Develop plans, metrics and provisions for managing program execution.

rcoleman@ace.navy.mil, www.ace.navy.mil, (703) 633-8300 x4536, 11/10/99, 4 Rl CTEE I SITHIE



Briefing, Washington, DC

Principles of CAIV Within the DoN

 CAIV employsa hierarchy of cost reduction activities,
expanding the potential trade space. Therecommended
priority for cost reduction is:
(1) Processes, activities and technology choices.

(2) Requirementswhich do not directly contributeto
warfighters needs.

(3) Trade-offsthat reduce cost while still meeting all oper ational
reguirements.

(4) Cost-performance trade-offs of user requirementsresulting in
a breach of the approved operational requirement threshold
areonly to beaccomplished asalast resort, with the
agreement of the MDA and CNO/CMC.
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Rulesfor Trades
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Trades- Boundariesand Timing

e Tradebounds:
- Trades between the Objective and Threshold valuesare
within the purview of the PM.
- Outside these values, they are the purview of the MDA -
DoD 5000.2 Ch-3
e Tradetiming
- Preparatoryto a Milestone: Requirement/Cost trades
- By the Gov't with industry participation
- During a phase: Cost/Performancetrades
- By the Prime with PM participation
- Thesetwo tradetypesare similar in conduct, but can be
thought of asfirst and second steps
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Performance and Thresholds

Q MDA Approval
c A Required
g Shift of Threshold To rise above Threshold
S (Requirements Trade?) =
)
ol

Threshold

Objective

Cost Target \/ K\\/_ﬁ ﬁ— Cost
» Time
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Trade Basics
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Cost/Performance Trade Challenges

 Totrade cost and performance, thetwo must be compared in
some common unit (co-mensurable)

— Thisisoften impossiblein military applications ... and iseven hard in
business ... valueisnotorioudly difficult to determine

— Thisproblem isa classical issue in Operations Resear ch

 Asintheconduct of COEAsand AoAs, the practice often is:
— Tocomparealternativeswith one or the other fixed
— Toadjust oneor the other variableto match in all of the alter natives

e Sometimesthe comparison issimple, involving strict
dominance (e.g., better performance, less cost)

e Thereareafew basic methods

e But, In difficult cases, military judgment may be necessary
— “Lesstaste... morefilling”
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Cost/Performance Trade Challenges

e Linkage- Totrade, you must be ableto show cost
for each alternative
— Some alternatives are hard to cost out

— Costsdon’t change if CER input variablesdon’t include
the parameter you changed

— Even if possible, the volume and speed of trades can
make linkage hard
 Exchangerate- Totrade, you must know the
dollar value of performance
— What isoneknot of speed worth?
— What isthedollar value of greater accuracy
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L inkage and Exchange Rate

$

Which system is better?

How much will we pay
for a unit of performance

Performance

Linkage letsyou plot the points
Exchangerateslet you choose

rcoleman@ace.navy.mil, www.ace.navy.mil, (703) 633-8300 x4536, 11/10/99, 12 Rl CTEE I SITHIE



Briefing, Washington, DC

Two Basic Methods of Trading

Without establishing the cost/value relationship
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Strict Dominance Without Co-Mensur ability

Dominated
$ Plot “Dominance Indicators”
Systems in ared zone
are dominated
Performance
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Best “Bang for the Buck”

When Cost isVery Important

Cost = a* Perf
Perf/Cost = 1/a
Minimize a
Maximize Perf/Cost

Rotate aline from theorigin
counter clockwiseto thefirst point it touches

Performance

|||||
..........
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Choosing Within Constraints

@ut of threshold Only systems within the thresholds

$ - can be selected by the PM
|
|
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Choosing Within Constraints

Only systems within the thresholds
can be selected by the PM

(Out of threshold

@omi nated

Add in dominance criteria
and ...
the trade is done

Performance
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Choosing Within Constraints - Caveat

But ... in CAIV, The PM can recommend shifts to thresholds ...
especially pre-Milestone

Back In thetrades@

___@ominated.

N

Performance
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Exchange Rate
When you know the “ Dollar Value” of Performance

L=0 L=220 L =300
- K =-1*Cost +1* Perf
. Cost = 1*Perf - K
1 unit of performance = 1 unit of cost

L =-1*Cost +10* Perf
. Cost =10*Perf - K
2 1 unit of performance = 10 units of cost

- AsAincreases,
10 --performance is more important,
K=0- K=9  K=15  _-pang for the buck is sacrificed
Systems with higher M values are preferred
We will pay A dollars per unit of performance

Performance

10 20
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Risk In Trades

 Riskisafact of life, and ishigher in TOC and CAIV.
— How should it be handled in trades?

* Inlife, weseerisksas separate, discrete outcomes:.
— A car crash
— A disease
e |n cost, and Program Management, risk isa failureto achieve a
goal ... an un-anticipated value of a metric we are managing:
— Cost over-run
— Performance shortcoming
— Scheduledlip

 Tohandlethissort of risk, adjust the expected value of the metric
— Thisissimplein concept, and well established in practice

e Thissimplifiesour problem:
— Reducesthe number of potential variables by one

— Avoidstheissue of “ non-comensurability” which arisesin trading risks and
dollars

» A problem already hard enough in cost and performancetrades
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Performance

Cost Adjusted

Performance Adjusted

$ $
2
2 2 1 2
1
11 3
33 3
Performance Performance
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$ A [Basic 4L
ol

Performance

Add “Dominance Indicators”
Systems in ared zone
are dominated

Performance Adjusted Cost Adjusted
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Performance Performance
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$ Basic

One Loser
Performance

One Loser

Performance Adjusted Cost Adjusted
$ $ |
2 2
1
3
3 3
Performance

Performance,
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