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                                                                                        III. ANALYSIS

                                                                                                12. INTEGRATED COST AND SCHEDULE PROJECT RISK ANALYSIS: SUPPORTIVE

                                                                12.1 Cost and schedule project risk analysis

                                
                    A cost/schedule risk analysis is typically performed for a project schedule with a large 
number of jobs. The schedule below shows two components that start on the start date 
and an integration and testing phase that starts once the components are ready. 
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Figure 3. Schedule of Simple Inputs 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


The prices for the resources included in the schedule are listed below. Before risk analysis, 
 the entire cost of this project is predicted to be $1,629,040 when the number of resources, 
 their hourly rate, and the number of days length are added together. 


Table 8. Applied Resources and Prices 


Resource Name  Type  Max. Units  Standard Rate 


Designers  Work  50  $90/hr 


Builders  Work  50  $80/hr 


Testers  Work  50  $105/hr 


Integrators  Work  50  $110/hr 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


In order to build an integrated cost/schedule risk analysis on a real timetable, several 
 issues must be addressed: 


A.  Unlike the cost estimate, the timetable is normally produced to a lesser level of 
detail. While tasks such as Design 1, Build 1, and Test 1 are included in our 


calendar,  a  cost  estimate  can  be  created,  and  real  expenses  collected  at  the 
 Component 1 summary level. Schedules tend to wander further and more away 
 from  the  Work  Breakdown  Structure  as  they  evolve  in  real  project  schedules, 
 although cost aspects normally stay fairly close to the WBS. 


B.  We need duration uncertainty in the summary jobs, although most schedule risk 
 analysis focuses on date uncertainty. Dates and durations are not  identical; for 
 example,  due  of  the  ambiguity  in  the  preceding  activities,  we  cannot  identify 
 when the integration and test phase begin in this timetable. 


C.  Normally,  schedule  risk  and  cost  risk  analysis  are  performed  in  separate 
 contexts. The scheduling analysis is done in Microsoft Project, the simulation is 
 done in Risk+ by C/S Solutions, and the cost analysis is done in Microsoft Excel 
 and  Crystal  Ball  by  Decisioning  to  depict  the  problem.  (An  integrated  cost  / 
 schedule risk analysis can be done if resources are fully described, priced, and 
 loaded into the scheduling package.) 


D.  Cost unpredictability necessitates apprehension about average labour resources 
 and average daily compensation, but project managers ramp up and down their 
 resources,  at  least  on  a  summary  level.  Because  the  project  manager  or  team 
 leader frequently does not think in terms of average labour force or salary, some 
 context  must  be  given  to  help  them  think.  The  data  on  average  labour  and 
 compensation  comes  from  the  basis  of  estimate,  which  is  where  the  baseline 
 estimate's assumptions are recorded. 


Starting with the schedule presented above, the risk analysis with schedule and cost in 
 different programs goes as follows: 


1.  Conduct risk interviews regarding the unpredictability of the timetable. 


2.  Use  Risk+  to  simulate  the  timetable,  gathering  the  findings  at  the  appropriate 
 level after each iteration. Component 1, Component 2, and Integration and Test 
 summary tasks are at this level in this timetable. 


3.  In a spreadsheet, enter the duration results, not the date results, for each iteration 
of the schedule simulation. 
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4.  Using  Crystal  Ball,  fit  the  probability  distributions  to  the  duration  outputs 
 statistically. In the cost risk simulation, the fit provides the closest distribution 
 and can be used to represent time uncertainty. 


5.  Run  the  cost  risk  model  with  inputs  indicating  burn  rate  uncertainty  and  the 
 temporal uncertainty distribution from the fitting procedure. 


The  scheduling  risk  simulation  saves  the  findings  for  each  iteration  (we  ran  1,000 
 iterations) in a file that includes durations in minutes. In a spreadsheet file, the durations 
 are converted to days by dividing by 480 for an 8-hour day plan. We need to construct 
 a  Crystal  Ball  probability  distribution  for  the  three  summary  tasks,  Component  1, 
 Component 2, Integration, and Test, for the cost risk analysis. The cost risk model uses 
 these  distribution  types  and  characteristics  for  uncertain  summary  task  durations  as 
 inputs. The following are two examples of fitted function results: 


Figure 4. Cost Risk with Statistical Fits of the Duration Simulation Results 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


At  the  summary  task  level,  the  cost  risk  model  is  comparable  to  the  single-activity 
 analysis that introduced this project section of the thesis. Over the summary path time 
 frame,  the  input  assumptions  include  labour  hours  and  remuneration  averages.  The 
 baseline  estimate  can  be  used  to  determine  baseline  assumptions  if  the  interviewers, 
 who  are  usually  team  leaders  or  project  managers,  do  not  think  in  these  terms. 


Interviewees should use such estimations to get a sense of where they are in the process, 
but they should be careful not to place too much faith in the data. Component 1's input 
to  the  cost  risk  analysis  model  is  provided  below.  The  duration  uncertainty  is  the 
estimated lognormal distribution of duration. 


Table 9. Burn Rate and Duration Assumptions in a Cost Risk Model 
 Cost Risk Model with Inputs 


Component 1  Baseline 
 Estimate 


Low  Most Likely  High 


Average of 
 Workers per day 


8.1  6  8  12 


Average of 
 Rate/Hour 


88.1  80  88  91 


Duration from 
 Schedule 


98.0  Estimated Lognormal Distribution 
 Component 1 


Cost 


557 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


The simulation results below show how important it is to account for both duration 
 and burn rate uncertainty. As a result of a schedule risk analysis, duration uncertainty 
 is most correctly represented in the cost risk analysis. 


Figure 5: Results of the Cost-Risk Model Distributions Cumulative 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


Only if the schedule can be rebuilt in Excel can the cost – date scatter diagram be constructed 
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in this manner. This is only doable with a straightforward schedule. Although this is 
 impracticable for real schedules, the timetable is replicated in the spreadsheet in this scenario. 


Figure 6. Scatter Plot of Cost and Schedule Risk Model Results 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
 Czech Republic. 


The four quadrants' results of this hypothetical risk analysis are given below. They suggest a 
 high potential of overrunning, as well as a slim chance of fulfilling both cost and time goals. 


Table 10. Scatter Diagram Results from the Four Quadrants 
 Results of Integrated Cost/ Schedule Risk Analysis 


Objective(s) Tested  Percentage Likelihood 


Overrun Cost Objective  81% 


Overrun Time Objective  93% 


Overrun Cost and Time objectives  78% 


Underrun Cost and Time Objectives  3% 


Source: Integrated Schedule Project Risk Analysis and Cost Risk Analysis, 2004, Prague, 
Czech Republic. 



12.2.  Loaded and priced resources in the Schedule risk analysis and 
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