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L - 3  S T R AT I S  

M A N A G E M E N T  S O L U T I O N S  O F F I C E  

The Case for Contingency Reserve 

4/26/2012 

“This presentation consists of L-3 STRATIS general capabilities information that does not contain controlled technical data as defined within the International Traffic 
in Arms (ITAR) Part 120.10 or Export Administration Regulations (EAR) Part 734.7-11.” (7/12) 
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A Target, but no Confidence Level 
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Sources of uncertainty in the project baseline… 
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Activity Durations are Uncertain 

The underlying statistics of each task and their arrangement in a schedule 
network define the probability of the project completing by a given date. The 
probabilities are not additive and must be simulated.  
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Uncertainty – Single Activity 

4/26/2012 

Deterministic: 10 (38%)  
PERT:10.21 (52%) 
50%: 10.26 
95%: 11.63 



6 

Uncertainty – Single Path 
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Deterministic: 250 (8%) 
PERT:255 (50%) 
50%: 255 
95%: 261 
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Merge Path Bias adds Uncertainty 

Most projects have parallel paths. “Merge Bias” creates extra risks at the points 
where these paths converge, extending the project completion date. 
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Uncertainty – Merging Paths 
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Deterministic: 245 (0%)  
PERT:251  (0.1%) 
50%: 258 
95%: 263 
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Risks add More Uncertainty 
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Uncertainty - Program with Risks 
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Deterministic: 982 (0%!) 
PERT:1,002 (0%) 
50%: 1,037 
95%: 1,064 
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Critical Path? What Critical Path? 

 The critical path is not static, it changes constantly 

 It is highly dependent on the stochastic behaviors of the 
task completion times that emerge from the underlying 
probability distributions 

 It is also dependent on the dynamics of the interactions 
of the network nodes 

Critical path is frequently meaningless at the 
program/contract level. Monte Carlo simulations 
provide a much more useful view of the likely 
duration and remaining uncertainty. 
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Establishing Cost and Schedule 
Buffers 

B U F F E R S  P R O T E C T  T H E  P R O J E C T  C O S T  A N D  S C H E D U L E  
TA R G E T S .   
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Monte Carlo Simulations Establish Confidence Levels 
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Poor Estimates Lead to Poor Results 

Nonlinear penalty 
due to planning 

errors, upstream 
defects, high-risk 

practices 

Underestimation 
Overestimation 

< 100% > 100% 100% 

Linear penalty 
due to Parkinson’s 

Law Effort 
Cost 

Schedule 
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Review of Schedule Terms 

Deterministic Schedule 
(This is what MS Project gives you) 

Buffer 
(From the SRA) 

Due Date 
(Milestone) 

Margin 
(Per DCMA EVC 106) 

1. Schedule Margin is the difference between our deterministic schedule date and 
the customer due date (aka No Later Then date). 

2. Schedule Buffer is the amount of additional time required  to achieve a given 
confidence level. Schedule Buffer can only be determined through simulation, 
most commonly by Monte Carlo analysis. 
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Determining Buffer in the Schedule 
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Buffer Baseline 

The blue activities are in the deterministic schedule. Simulation 
modeling shows that there is zero chance of accomplishing the project 
within this time period. The green buffer is added to increase likelihood 
of success to an acceptable confidence level, such as 90%. Note that the 
size of the buffer can only be determined through simulation modeling; 
it cannot be calculated directly! 
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Contingency Reserve in the Budget 
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Project Cost Base 

Performance Measurement Baseline 

Distributed Budget 

Control Accounts 

Planning 
Packages 

MR 

UB 

SLPB 

Work Packages 

MR = Management Reserve; UB = Undistributed Budget; SLPP = Summary 
Level Planning Packages 

Contingency Reserve 
as a class of UB? 
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Cost and schedule buffers represent the 
difference between the base point estimate 
and the estimate required to achieve the 
desired confidence level. They cannot be 
allocated to individual baseline elements 
because they represent the pooled 
uncertainty of the entire project.  
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Using Schedule Buffer and Contingency 
Reserve in Program Execution 

A D J U S T I N G  E V M  M E T R I C S  A N D  S C H E D U L E S  T O  A C C O U N T  
F O R  T H E  E X I S T E N C E  O F  R E S E R V E  I N  T H E  B A S E L I N E  
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First Post-Award SRA – Buffer Exceeded 
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Buffer Forecast > Baseline 

We run the SRA again every quarter. Each new SRA takes into account the fact 
that some activities are completed (no uncertainty), and that the uncertainty 
about future activities and risks has changed. Typically, we know more as we go 
along, and are less uncertain. The diagram shows that our forecast tasks (in blue) 
are slipping relative to the original plan (in black). However, the forecast buffer 
(red) is smaller than the original buffer because of the reduced uncertainty. Still, 
we are behind because we see the end of the forecast with the red buffer is past 
the original finish date as shown by the green buffer. 
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Second Post-Award SRA – Buffer Intact 
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Buffer Forecast < Baseline 

We are farther along now, and are starting to significantly reduce uncertainty 
about the project as we get through PDR and toward CDR. Our forecast activities 
(blue) are still finishing later than our baseline (black), but the project is now 
forecast to finish early because of the reduced need for buffer to get to the 
target confidence level. 
 
If we did not have the buffer, we would be viewed as being late. This is a false 
variance that will trigger a host of negative behaviors, reducing productivity and 
decreasing trust with the customer. 
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What about the budget?  
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Sample Performance Report 
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Project simulation reveals that the confidence of achieving the BAC of 1,050 is less 
than 10%, so a contingency reserve of $150 is added to increase the chance of 
success to 80%. Red status indicates CPI less than 0.9. 

Metric Value 

Deterministic BAC (not including Contingency Reserve) 1,050 

Contingency Reserve (CR)  150 

BCWS 800 

BCWP 800 

ACWP 900 

CV = BCWP - ACWP -100 

CV% = CV/BCWP -13% 

CPI = BCWP/ACWP 0.89 
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Accounting for Available Contingency Reserve 
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Sample Performance Report – With Reserve Metrics 

4/26/2012 

Metric Value 

Deterministic BAC (not including Contingency Reserve) 1,050 

Contingency Reserve (CR)  150 

BCWS 800 

BCWP 800 

ACWP 900 

CV = BCWP - ACWP -100 

CV% = CV/BCWP -13% 

CPI = BCWP/ACWP 0.89 

Available CR = CR * (BCWS/BAC) 114 

Reserve Margin = Available CR + CV 14 

Reserve Erosion Index = (Available CR – Reserve Margin)/ Available CR .88 
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P l e a s e  d i r e c t  q u e s t i o n s  o r  c o m m e n t s  t o :  

 

E r i c  C h r i s t o p h ,  P M P,  E V P  

e r i c . c h r i s t o p h @ l - 3 c o m . c o m  

( 7 0 3 )  4 3 4 - 4 6 5 1  

Questions or Comments? 
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