Risk Based Estimate Self-Modeling (RBES)
(short description)
The RBES is an open code tool, designed to facilitate the integration of the cost and schedule estimate of projects by performing quantitative risk analyses.  The model is capable of capturing, analyzing, and displaying the simulation results of “premitigated” and “postmitigated” scenarios on the same graph.

Results are presented in terms of cost distribution (range and shape) for different stages of the project (PE, ROW, CN, and Total) in current year (CY $) and year of expenditure dollars (YOE $).  In addition, the range of advertisement and end of construction dates are calculated.

The essential part of the cost/schedule risk assessment process is separating risks from the base cost and then quantitatively expressing them in: impact strength and probability of occurrence.  The maximum number of risks to consider is 24.

HOW TO RUN THE SELF-MODELING SPREADSHEET, INTERPRET THE RESULTS, AND DEVELOP A RISK MANAGEMENT PLAN
Self-Modeling Spreadsheet Content

Self-modeling spreadsheets are comprised of 16 worksheets.  They include:

(a) Input sheets 

· Premitigated: Risk Management Plan (RMP) for the first 12 risks and (RMPSuppl) for the following 12 risks 

· Postmitigated: Risk Management Plan Mitigated (RMPM) for the first 12 risks and (RMPSupplM) for the next 12 risks

(b) Output sheets
· Total Cost, PE Cost, RW Cost, and CN Cost in CY $ and in YOE $ 

· Ad Date and End CN (end construction date)

(d) Calculation sheet (Calc) 
· Where calculations are processed and shown in motion

(d) User Guide
Let’s Get Started

Activate RMP worksheet: fill out yellow highlighted cells (mandatory) and other cells of interest (strongly advisable), which include the following:
1. Provide information on project description, duration, and base cost estimates (the upper part of the spreadsheet).  Remember that cost risks are defined as an addition to the cost of the bid item or as a bid item; therefore; the same markups, as to the base cost, are applied to the risks.

2. Provide information on key risks and their impact(s) on the project:

(a) Identify the risky event, describe it, and specify the risk’s trigger. 
(b) Determine risk’s behavioral attribute (Threat/Opportunity) for cost and schedule. 

· A threat results in a cost increase and/or a schedule delay
· An opportunity describes a cost decrease and/or a duration cutback
(c) Quantify the risk’s impact.
· Determine the likelihood of the risk’s occurrence in %. 

· Identify the value range, in $M or Month, of risk impact.  Express it in Max, Min, and Best Guess values.  The Best Guess amount cannot be too close to the extremes. 
(d) Establish an interdependency that:

· Indicates whether consecutive risks are in parallel or in series and how they affect each other: Dependent Inclusive (DEP-INCL), Independent, Dependent Exclusive (DEP-EXCL)
· Defines the correlation (Positive, Negative, Zero) between:

-
The risk’s cost and schedule performance.
-
Two consecutive risks. 

Note: Correlation is an indication of a risk’s movement in the same direction (Positive), in opposite directions (Negative), or independently (Zero).

(e) Specify conditionality between durations of two consecutive risks—duration risk link (1 if a successor duration is to be added to a predecessor duration; otherwise, 0).

(f) Specify whether or not a risk is on the Critical Path (Yes/No).  If not, the risk duration impact is omitted in calculations.
3. Click on the button “Click it when ready.” A macro starts calculations, shown 
live in the “Calc” worksheet.  Do not stop the macro until the calculations are over and the RMP worksheet is reactivated. 

· The macro uses the technique of Monte Carlo simulation that runs ten thousand 
iterations, producing results displayed in ten output worksheets.

Here Come the Results

Results combining the estimated base cost and the risk impact values are summarized into the cost distribution (range and shape) of all possible outcomes and their relative likelihood of occurrence.  They are generated into distribution graphs shown in output worksheets concurrent with project phases (PE, ROW, and CN).  The Total Cost is calculated independently and does not constitute the sum of PE, ROW, and CN.

Distribution of possible outcomes is displayed in two types of graphs:

· Histogram (frequency distribution)

· Cumulative type

Results are also displayed in the data column that shows a cumulative percentile or the probability that an estimated cost is less than a given value.

To produce results in YOE $, the escalation coefficient based on CCI-CPMS, ROW-CPMS, and PE-CPMS tables is applied.

In addition to project cost, Advertisement and End Construction (AD and End CN) 

anticipated dates are calculated as well.

To complete RMP (RMPSuppl), some key results are displayed in gray-shaded cells for quick reference. 

Time to Tackle the Problem

1.
Risk Response Procedure 

Risk management is quintessential to the entire risk assessment process.  It presents the opportunity to address identified and quantified risky events that might affect the project.  Look critically at the every risk, select a strategy, and develop measures to mitigate the negative impact (threat) and/or enhance the positive one (opportunity). 

The actions to address risks are based on the following Risk Response strategies:

(a) Avoidance: Adopting changes to the project plan aimed at eliminating the risk or protecting the project objectives from the risk’s impact.  This can be achieved by changing the scope or adding time or resources, thus relaxing the so-called “triple constraint.”

(b) Transference: Transferring the financial impact of the risk by contracting out some work.  Its success depends on the contractor’s ability to assume and reduce the risk.

(c) Mitigation: Reducing the probability of occurrence and the consequences of the risk’s impact to an acceptable threshold.  Mitigation can be accomplished through actions specific to the project and the risk; however, mitigation is costly and time consuming.

(d) Acceptance: The team decides to accept the risk.  They do not change the project plan to deal with a risk or identify any response strategy other than agreeing to address the risk if it occurs.

After the risk response plan has been set up, reevaluate the risks. 

· Activate the RMPM (RMPSupplM) worksheet and fill it out, applying the rules outlined in Let’s get started (above). 
· Click on the “Click it when ready” button.  The calculated results (Recommended Design) are displayed side by side, with outputs from RMP (RMPSuppl) (Existing Design) shown for comparison and analysis.
2.
Risk Monitoring and Control 

We live in a constantly changing environment that influences project dynamics.  Because of this, risk monitoring and control should continue throughout the life of the project.  It is essential for the Risk Response Plan to properly document all of a risk’s related information.  A part of RMP (RMPSuppl) and RMPM (RMPSupplM) spreadsheets is designated for this purpose.  Keep the description brief, but sufficient enough, and concise, but meaningful.  Make the plan easy to interpret for future reference.
In Conclusion

The self-modeling risk assessment spreadsheet provides the means for the project team to exercise control of future project development.  The project team can analyze and assess, on the go, the project estimate and schedule and see the choices of the project cost/schedule not going as planned and the chances of its occurrence.  It gives a numerical and graphical presentation of scenarios that might happen and their potential consequences.
The opportunity to look into the future presents itself – enjoy it.
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