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US Government spent $439.3B on Defense 
systems in FY2007
Almost twice the amount that the EU spends 
on defense ($292.7B) 
Spent more than 8X the official military 
budget of China
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Contract Vehicle
◦ Cost Reimbursable
◦ Fixed Cost
Fee structure
◦ Fixed Fee
◦ Incentive Fee

Cost Reimbursable Fixed Cost
Cost Plus Fixed Fee 
(CPFF)

Firm Fixed Price (FFP)

Cost Plus Incentive Fee 
(CPIF)

Firm Price Incentive Fee 
(FPIF)

See Federal Acquisition Regulation (FAR) 5000.2 for more details
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Payout for Incentive Fee Contracts:

AP = K + (1-s) X

Where:
◦ AP= Adjusted Profit
◦ K= Base Profit
◦ s = Contractor’s share ratio
◦ X = Final Project Cost

When s = 0; Cost Plus
When s = 1; Fixed Price
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Share ratios “share” the risk of cost overruns between the contractor and 
the government

Lower the share ratio the more risk the contractor takes on, more 
potential reward
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Weitzman Model (March 1980; Quarterly 
Journal of Economics)

Uses the following inputs:
◦ Contractor Risk Profile (φ)
◦ Government Risk Profile (ψ) 
◦ Elasticity (responsiveness of final cost in changes to 

share ratio) (α)
◦ “Noise” measurement (σ/θ)
◦ Probability of different states of the world (ρ)
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Optimal Share Ratio Equations
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Weitzman’s Assumptions
◦ Government is risk-neutral (ψ=1)
◦ Contractor is risk-seeking (φ >1)
◦ Elasticity is 10% (α=0.1)
◦ Noise level is varied from 2.5% to 80% 

(0.025<σ/θ<0.80)
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My Assumptions
◦ Government is risk-adverse (ψ<1)
◦ Contractor is risk-seeking (φ >1)
◦ Used Monte Carlo Simulation to determine elasticity 

(α) and “noise” (σ/θ)
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Shipboard System
Period of Performance 1995-1999 (47 month 
duration)
SDD had a 50:50 share ratio and base profit 
of 8%
Target Cost: $16.8M
Final Cost: $34.1M

Total overrun in SDD= 203%
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Finding the Optimal Share Ratio
◦ Varying the contractor and government risk 

measurements
◦ Varying the probability (ρ)
◦ α= 0.5866 (at the 80% Confidence Level)
◦ σ/θ= 0.4605 (at the 80% Confidence Level) 
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Taking the average of the share ratios; the 
Optimal Share Ratio was 81.2%

The government assumed the contractor 
was more risk-seeking than they were

α 0.5866
σ/θ 0.4605

Φ Ψ 0.1 0.25 0.5 0.75 0.9 s; 0.1 s; 0.25 s; 0.5 s; 0.75 s; 0.9
1.25 0.5 1.114749 1.181549 1.24178 1.239746 1.175873 0.836388 0.763654 0.708129 0.709872 0.769339
1.25 0.9 1.048324 1.068776 1.077276 1.064936 1.044044 0.92389 0.895058 0.883598 0.900334 0.930161
1.5 0.5 1.149356 1.228617 1.290136 1.276071 1.19811 0.797059 0.719563 0.669073 0.679981 0.747538
1.5 0.9 1.080869 1.111352 1.119227 1.096139 1.063788 0.878843 0.840459 0.831082 0.859186 0.901924

ρ

Program X

Share Ratio
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Unmanned Aerial System (UAS)
Period of Performance 2006-present (21 
month duration)
Fixed fee contract with a profit of 8.5%
Target Cost: $6.3M
Final Cost: $9.5M

Total overrun in SDD= 151%
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Finding the Optimal Share Ratio
◦ Varying the contractor and government risk 

measurements
◦ Varying the probability (ρ)
◦ α= 0.302 (at the 80% Confidence Level)
◦ σ/θ= 0.3595 (at the 80% Confidence Level) 
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Taking the average of the share ratios; the 
Optimal Share Ratio was 74.8%

The government assumed the contractor 
was less risk-seeking than they were

α 0.302
σ/θ 0.3595

Φ Ψ 0.1 0.25 0.5 0.75 0.9 s; 0.1 s; 0.25 s; 0.5 s; 0.75 s; 0.9
1.25 0.5 1.088067 1.137842 1.181531 1.179683 1.133106 0.774226 0.686609 0.624572 0.626968 0.694084
1.25 0.9 1.037609 1.053447 1.060001 1.05045 1.034268 0.889259 0.849634 0.834252 0.856859 0.898093
1.5 0.5 1.114627 1.173579 1.217838 1.206908 1.149936 0.724869 0.635015 0.580951 0.593427 0.668237
1.5 0.9 1.062937 1.086533 1.092573 1.074693 1.049629 0.827541 0.777282 0.765385 0.801715 0.858859

Program Y

ρ Share Ratio
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Different Fee structures; both had overruns
Government misinterpretation of contractor’s 
risk valuation?
Or does fee structure not matter?
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Looking at other DoD programs:

Average overrun of 210%
Both CPIF and CPFF programs had extreme 
overruns

Program
Target 
Cost

Actual 
Cost

% 
Overrun

Type of 
Contract

Global Hawk Surveillance 
plan $86M $123M 143%CPIF
V-22 Osprey $36M $93M 258%CPIF
RAH-66 Comanche 
helicopter $33M $53M 161%CPFF
SBIRS Satellite System $825M $1.6B 194%CPFF
Patriot Advanced Missile $5M $10M 200%CPIF
Littoral Combat Ship $220M $400M 182%CPIF
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Take a broader look at 64 DoD contracts 

(from Office of Secretary of Defense (OSD) Cost Analysis Improvement Group (CAIG) Study)

Cost overruns are persistent across 
different services, phases, and contract 
type

Contract Category Number Avg Min Max Avg Min Max
All 64 36 -3 493 118% 97% 209%
Army 28 21 -3 46 120% 97% 146%
Air Force 18 49 -2 407 119% 99% 209%
Navy 18 47 0 493 113% 100% 146%
Air 43 45 -3 492 118% 97% 209%
Ground 13 23 7 42 121% 105% 145%
Sea 8 12 0 36 112% 100% 138%
Development 25 38 -2 407 121% 101% 209%
Production 39 35 -3 493 116% 97% 146%
Reimbursable 23 41 -2 493 114% 99% 146%
Fixed 41 34 -3 407 120% 97% 209%

Contract Overrun (%)Contract Overrun ($M)
FINAL COST OVERRUN ON 64 COMPLETED CONTRACTS
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What is the problem?

Unstable Requirements
Contractor has Other Incentives 
Unwillingness of Government to Cancel 
program
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Setting Stable Requirements:
◦ Need to be able to tie the incentive to one aspect of 

the requirements 
◦ Variety of threats faced by DoD: Programs are 

prone to obsolesence
◦ Length of contracting process
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Salary Bonus Stock Options
Nonequity 

Incentive PlanAll Other Comp Total
Company A 1,465,154$      3,700,000$     2,343,506$     4,038,812$     3,600,000$      3,456,048$     18,603,520$   
Company B 1,750,000$      -$                  8,712,295$      1,714,210$      4,025,000$      3,213,470$      19,414,975$    
Company C 1,433,654$      -$                  8,479,925$      1,714,210$      3,731,789$      7,593,509$      22,953,087$    
Company D 1,200,014$      -$                  8,998,698$      589,465$         2,800,000$      3,643,335$      17,231,512$    
Company E 1,719,667$      3,800,000$      7,675,200$      7,217,233$      3,034,287$      3,656,445$      27,102,832$    
Company F 1,100,000$      -$                  9,214,495$      537,443$         2,072,653$      10,746,442$    23,671,033$    
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Unwillingness of government to cancel 
program
◦ Government wouldn’t cancel programs because it 

needs them for national defense
◦ Very few sources (companies) who can accomplish 

certain necessary programs (ex. Shipbuilding)
◦ Job losses from plant closures

Example of this: V-22 Osprey program
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The fee structure of the program has little to 
do with cost overruns
More effective incentive would be to tie 
contract to the contractor’s stock price
Government must have stable contract 
requirements 
Government must be able to make a credible 
threat of program termination to really 
control cost overruns
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