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FT SUBGROUP

Status of Requests for Clarification (RFC)

RFC RFCs
Closed

RFCs
Open

# < 2 
weeks 

# 2 to 3 
weeks

# over 
4 

weeks 

Actions Taken

Army 10 10 0 1 9 Awaiting Response in 
the DB update.

Navy / 
USMC

31 4 27 1 13 13 Awaiting Response in 
the DB update.

Air 
Force

26 6 20 1 11 8 Awaiting Response in 
the DB update.

DoD 0 0 0 0 0 0

Total
67 10 57 2 25 30
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Military Value Scoring Changes
Old

Airfield 
Capacity Weather Environment

Quality of 
Life

Managed 
Training 

Areas

Ground 
Training 
Facilities

Undergraduate Rotary Wing 24.15 13.95 11.35 9.90 26.85 13.80

Undergraduate Fixed Wing 23.75 14.90 12.90 10.30 24.45 13.70

Undergraduate NAV / NFO 19.80 13.30 12.50 10.30 25.85 18.25

Graduate Fixed Wing (JSF) 22.15 13.70 12.50 10.30 25.65 15.70

UAV 20.45 16.00 12.90 10.30 25.45 14.90

Function/Subfunction

Attribute Weights

Airfield 
Capacity Weather Environment

Quality of 
Life

Managed 
Training 

Areas

Ground 
Training 
Facilities

Undergraduate Rotary Wing 24.15 13.95 11.35 9.90 27.55 13.10

Undergraduate Fixed Wing 23.75 14.90 12.90 10.30 25.15 13.00

Undergraduate NAV / NFO 19.80 13.30 12.50 10.30 26.55 17.55

Graduate Fixed Wing (JSF) 22.50 11.00 15.55 11.10 27.05 12.80

UAV 20.45 16.00 12.90 10.30 26.15 14.20

Function/Subfunction

Attribute WeightsNew



Working Document –For Discussion Purposes Only – Do Not Release Under FOIA

Working  Document –For Discussion Purposes Only – Do Not Release Under FOIA

MV Scoring Changes: Rationale

• All functions/subfunctions
– Reduced importance of Ground Training Facilities (classrooms & 

simulator bays) which are reconstitutable assets
– Increased importance of Managed Training Areas (airspace, OLFs, 

ranges) which are primarily non-reconstitutable assets
– Adjusted weights of individual questions to achieve more logical and 

explainable ranking
• E.g., highest weighted questions now address runways, airspace, and 

weather; not classrooms
• Graduate Fixed Wing (JSF)

– Increase importance of Environment and QOL
• Larger engine than in trainer aircraft (more noise and pollutants)

– Decreased importance of Weather
• Less importance than for UFT
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PDE SUBGROUP

Status of Requests for Clarification (RFC)

RFC RFCs
Closed

RFCs
Open

# < 2 
weeks 

# 2 to 3 
weeks

# over 
4 

weeks 
Actions Taken

Army 6 1 5 5 Awaiting Army 
Response.

Navy / 
USMC

5 1 4 3 1 Awaiting Navy/USMC 
Response.

Air 
Force

8 5 3 1 2 Awaiting AF Response.

DoD 10 0 10 10

Total
29 7 22 4 18
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SST SUBGROUP

Status of Requests for Clarification (RFC)

RFC RFCs
Closed

RFCs
Open

# < 2 
weeks 

# 2 to 3 
weeks

# over 
4 

weeks 

Actions Taken

Army 290 203 87 87 Army Tabs engaged. 
Calling daily.

Navy / 
USMC

278 92 186 4 182 Team calling daily.

Air 
Force

159 155 4 4

DoD 0

Total
727 450 277 4 4 269
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Ranges SUBGROUP

Status of Requests for Clarification (RFC)

RFC RFCs
Closed

RFCs
Open

# < 2 
weeks 

# 2 to 3 
weeks

# over 4 
weeks 

Actions Taken

Army 116 16 100 100 Services Responding.

Navy / 
USMC

102 22 80 80 Services Responding.

Air 
Force

108 0 108 108 Services Responding.

DoD 0 0 0 N/A

Total
326 38 288



Proposed Optimization 
Framework: Generating 

Alternatives

DON IAT



Optimization framework: filter alternatives
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• Example: Given 10 activities, there are 175 
alternatives that close 1, 2, or 3 activities

• Find a subset of the 175 possible alternatives for 
scenario development and in-depth analysis

C
G

EA J

B

H

D

F I



Outline

• Background
• Optimization methods
• Method choices
• Example
• Optimization model inputs and 

outputs
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Definitions

• Activity: the basic organizational unit
• Functions: partition of the activity

Base/installation

Air station

System
command

Depot
Air

frames

Avionics

Engines

Personnel

Acquisition

Development

FRS

Operational
squadrons
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Optimization approach
• Notionally:

Max  (total retained MilVal) - ρ (retained “resources”)
Subject to:

retained capacity ≥ required capacity (each type)
satisfy policy imperatives

• Vary ρ to show different trade-offs
• Defined by JCSG:

– Military Value
– Resources
– Policy imperatives

Draft deliberative document. For discussion purposes only. 
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Optimization alternatives 

Military value focusSize reduction 
focus

Activity Function

reducing activities
Method 1 Method 3

reducing resource 
capacity Method 2 Method 4
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DoN BRAC 95 methodology
MV = 90

Cap = 10

MV = 75

Cap = 12

MV = 85

Cap = 8

MV = 80

Cap = 6

MV = 70

Cap = 13

Base A Base B Base C Base D Base E

Capacity requirement = 23 Average MV = 80

• Objective: 
– Minimize excess capacity

• Subject to:
– Maintain or improve average MV
– Any other needed constraints

Draft deliberative document. For discussion purposes only. 
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Generating alternatives 
• Explore trade-offs 

between:
– Enhancing military value 
– Reducing infrastructure

• Enhance military value:
– Maximize total retained 

military value
• Activities
• Functions

• Reduce infrastructure:
– Penalize number of activities (functions) retained
– Penalize retention of excess resources

• Generate 1st, 2nd, and 3rd best solutions

Total retained military value
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Optimal 4-site solutionX
Optimal 3-site solutionY
Optimnal 2-site solutionZ
Feasible, non-optimal solutions 
Infeasible solutions
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Method choice

• Choice of method is a policy decision
– Mathematically very similar

• Many alternatives nested within the framework
– Maximizing average military value results from constraint on 

number of open sites 
– DON BRAC ’95 approach is a special case of activity-based 

military value with goal of  minimizing capacity

• Rank-order methods are a simplification of the 
different methods
– But with restrictions on the alternatives considered
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Hypothetical example
• Example illustrates the effects of 

different approaches
• Caution

– Results are data-specific.  Different values 
may lead to different conclusions

– Decision should be based on 
understanding of issues

– Example does not exhibit all capabilities

Draft deliberative document. For discussion purposes only. 
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Depot allocations
Activity

Air 
frames Tanks Turbines Electronics

Alpha 14 40 500
Bravo 10 84 405
Charlie 16 88 395
Delta 18 43 1,210
Echo 5 30 450
Foxtrot 9 15 440
Golf 1,100
Requirement 40 32 300 4,500
Max production 97 64 757 21,868

Draft deliberative document. For discussion purposes only. 
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Depot resources

Activity
Test 

ranges
Fabrication 

shops Hangars
Test 

facilities

Alpha 2 1.2 12 0.9
Bravo 1 0.9 7 1.3
Charlie 1 1.6 3 2.3
Delta 2 2.1 0 1.7
Echo 1 3.0 0 0.7
Foxtrot 2 1.7 0 2.4
Golf 0 0 0 1.8
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Resource requirements for production

Product
Test 

ranges
Fabrication 

shops Hangars
Test 

facilities

Air frames 0.02 0.01 0.37 0.0023
Tanks 0.01 0.059 0 0.0047
Turbines 0 0.0067 0 0.0030
Electronics 0 0 0 0.0002
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Depot and function military values

Activity
Activity 

MV
Air frames 

MV
Tanks 

MV
Turbines 

MV
Electronics 

MV

Alpha 62 82 35 57
Bravo 61 50 62 89
Charlie 67 66 81 80
Delta 72 75 73 64
Echo 63 93 44 74
Foxtrot 75 54 54 85
Golf 55 92
Averages 65 67.13 74.00 62.28 79.30
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Normalized and scaled functional 
military values

Activity
Air frames 

MV
Tanks 

MV
Turbines 

MV
Electronics 

MV

Alpha 200 43 62
Bravo 122 77 97
Charlie 161 100 87
Delta 161 90 70
Echo 200 54 80
Foxtrot 116 67 92
Golf 100
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Max total retained activity MV (Method 1)
(Penalize number of activities retained)

No. activities retained
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Methods 1 & 2: average MV

Depots retained
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Drops F (high MV, but 
wrong capacity mix)

Drops D (big 
capacity, good MV)

Drops B (big 
capacity, low MV)

Drops F (highest MV, 
but large capacity)

Drops G (small 
capacity, low MV)

Drops G (lowest MV, smallest)

Drops E (medium-sized; A is slightly 
lower MV, but needed for capacity)

Drops B (next lowest MV, fairly big)
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Methods 1 & 2: capacity retained

Depots retained

2 3 4 5 6 7 8

Fraction of capacity retained
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MV, but needed for capacity)

Drops B (next lowest MV, fairly big)

Drops D (big 
capacity, good MV)

Drops B (big 
capacity, low MV)

Drops F (highest MV, 
but large capacity)

Drops G (small 
capacity, low MV)
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Methods 3 & 4: air frames

Depots retained

2 3 4 5 6 7 8

A
ve

ra
ge

 a
ir 

fr
am

e 
m

ili
ta

ry
 v

al
ue

64

66

68

70

72

74

76

Method 3
Method 4

Draft deliberative document. For discussion purposes only. 
Do not release under FOIA. 19



Methods 3 & 4: tank repair

Depots retained
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Methods 3 & 4: turbine repair

Depots retained
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Methods 3 & 4: electronics

Depots retained
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Depot expansion example

• Allow resource expansion
• Start from method 4 three-depot 

solution
• Use same settings, but allow expansion
• Obtain a two-depot solution

Draft deliberative document. For discussion purposes only. 
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Resource expansion

Activity
Test 

ranges
Fabrication 

shops Hangars
Test 

facilities

Alpha 0 0.1 3 0.5
Bravo 0 0.1 2 0.6
Charlie 0 0.1 1 0.7
Delta 0 0.2 0 0.4
Echo 0 0.3 0 0.6
Foxtrot 0 0.1 0 0.6
Golf 0 0 0 0.4
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Allow expansion
Average FV and capacity reduction

No expansion Expansion
Product A, C, and E A and E
Air frames 74.00 82.00
Tanks 93.00 93.00
Turbines 53.33 39.50
Electronics 70.33 65.50
Retained 
capacity

0.51 0.40
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Data flow

Data calls

Data warehouse

Capacity,
MV, and

cost
measures

Decision
makers

Generate
scenarios

Apply optimization
model

Decision makers
select alternatives

Scenario analyses

COBRA, econ.,
comm., env., and

feasibility analyses

Decision makers select
alternatives for

recommendations

Recommendations

MV analyses

Assess activity or
function military

value

Capacity analyses

Compare capacity
to requirements
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Optimization model inputs
Model element JCSG Input

Overall structure Structures and relationships to be modeled

Total capacity required Required capacity type and quantity
• Commodities/functions 
• Dimensions (e.g. workload, facility)
• Routine/Surge from Forces Structure Plan?

Capacity available by site Capacity types and quantity
• Parallel required capacity 

Military value Values
• Activity or function?
• Weighting between functions/commodities?

Objective functions 
(multiple runs?)

Size definition
• Site, resources, or both
• Expansion?

Constraints Policy imperatives and other restrictions on 
solutions
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Optimization model output

• Output of each model run is a possible scenario

Configuration data Configuration 
characteristics

Sites retained Total retained Military Value

Average retained Military Value

Size reduction

Site/functions retained

Workload assignment
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