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Abstract 
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 Earned Schedule (ES), an extension to Earned Value Management (EVM), is a 
practice recognized in PMI and ISO global standards. The time domain 
performance indicators for variance and efficiency, derived from ES, are 
deemed useful for project control. As well, ES facilitates project duration and 
completion date forecasting. Recent research indicates ES forecasting accuracy 
is generally improved when the performance factor equal to one (PF=1) is 
used. However, the ES schedule performance index, SPI(t), remains as accepted 
practice and, at times, provides the better deterministic forecast. It is 
postulated that there may be performance characteristics for identifying which 
of the calculation methods yields better accuracy. The presentation will discuss 
the investigation and research findings to discern those characteristics. 



Objective 
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 Understand ES and its facility to provide schedule performance 

information 

 Learn about the research that has led to improvements in duration 

forecasting 

 Able to apply ES deterministic forecasting, to include the 

calculation selection method for improving accuracy 



Overview 
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 Introduction 

 Forecasting Research 

 Why? - Investigation 

 Analysis – Proposed Answer 

 Simulated & Real Data Testing 

 Summary/Conclusion 

 Suggested Research 

 



Introduction 

Earned Schedule 
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Introduction / Earned Schedule 
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Earned Schedule Indicators 
 Formula 

 ES = C + I  
where: C = number of time increments for EV  PVn 

         I = (EV – PVC) / (PVC+1 – PVC) 

 Indicators 

 Schedule Variance: SV(t) = ES – AT 

 Schedule Performance Index: SPI(t) = ES / AT  
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Earned Schedule Forecasting 
 Forecasting Formulas – Independent Estimate at Completion (time) 

 

 IEAC(t) = PD / SPI(t) 
where: PD = planned duration 

 

 IEAC(t) = AT + (PD – ES)/PFS 
where: PFS = performance factor - schedule  
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Earned Schedule Terminology 
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Forecasting Research 

2003 - 2015 
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Forecasting Research/2003-15 
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 Creation of ES, indicators, and implication to forecasting 

 Kym Henderson application to project portfolio / forecasting  

 Vanhoucke & Vandevoorde simulations 

 Comparison to EVM methods …ES better 

 Schedule topology …serial most accurate 

 Comparison versus EVM time conversion methods 

 ‘Longest Path’ resolution to highly parallel schedules 

 Creation of statistical forecasting method 



Forecasting Research/2003-15 
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 Comparison of ES versus EVM time methods 



Forecasting Research/2003-15 
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 ‘Longest Path’ resolution to highly parallel schedules 



Forecasting Research/2003-15 
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 Creation of statistical forecasting method 



Forecasting Research/2003-15 
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 Vanhoucke investigates misleading and incorrect forecasts  

 Forecast convergence characteristic minimizes misleading and 

incorrect forecast concern  



Forecasting Research/2003-15 
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 Resolution to forecasting inaccuracy caused by stop work & down 

time interruptions 

 Crumrine verifies ES forecasting using major defense projects 

 Milestone forecasting created for large projects 

 



Forecasting Research 

Batselier & Vanhoucke (2015)  
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Forecasting Research / 2015… 
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 B & V comprehensively evaluated forecasting using EVM data from 

51 projects, predominantly construction 

 Alarmingly, results of the research demonstrated the use of 

performance factor, PF=1, with the ES method often provides the 

more accurate deterministic forecast 

 B&V finding was corroborated, using 16 projects (IT & High Tech) 

…PF=1 was shown to provide better results for 12 



Forecasting Research / 2015… 
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 Real data concerns 
 

 Do the data sets  represent a very localized set of conditions?      

The data may be biased toward PF=1 forecasting 
 

 Are re-plans, stop work, and down time in the data?             

Each increases variation, causing SPI(t) to appear worse  

 

 



Forecasting Research / 2015… 
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 Observations made in the 2nd study 
 

 When SPI(t) is constant, its forecast is superior 
 

 With highly variable performance, PF=1 is more accurate 
 

 Further research was suggested …to gain an understanding of                     

‘Why PF=1 appears better?’ 

 

 



Why PF=1 Better? 

Investigation 
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PF=1 Better? / Investigation 
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 Two step process 
 

 Step 1 - Compile data from simulating performance of 25 

projects using 39 scenarios of variation and early/late bias 
 

 Step 2 - Inspect the tabulated results for patterns favoring one 

of the forecasting methods, PF=1 or SPI(t)  

 



PF=1 Better? / Investigation 

Copyright © Lipke 2019 OKC/PMI Professional Development Symposium October 7, 2019 23 

 Step 1 – Compiled Results (example) 

 



PF=1 Better? / Investigation 
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 Step 2 – PF=1 forecast better, 16 outcomes 

 



PF=1 Better? / Investigation 
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 Step 2 – SPI(t) forecast better, 23 outcomes 

 



Analysis 

Proposed Answer 
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Analysis / Answer 
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 Forecast formula selection rules 

 



Testing 

Simulated & Real Data 
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Testing / Simulated Data 
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Testing / Real Data 
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Testing / Composite 
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Summary/Conclusion 
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Summary / Conclusion 

Copyright © Lipke 2019 OKC/PMI Professional Development Symposium October 7, 2019 33 

 Two empirical studies reported that PF=1 provides better project 

duration forecasts than SPI(t) 

  There are instances where SPI(t) was better … thus, performance 

conditions may cause one method to forecast more accurately 

 Simulation of 25 projects, applying 39 performance scenarios, 

revealed graphical patterns   

 

 



Summary / Conclusion 
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 From the graphical patterns selection rules were derived 

 

 

 

 Selection rules were tested using simulated and real data 

 For both data sets, the selection rules for 8 of 10 projects yielded 

more accurate forecasts than at least one of the PF=1 and SPI(t) 

methods. 

 



Summary / Conclusion 
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 The two deterministic methods yield very comparable forecasts 

about 70 percent of the time  

 The risk of using the PF=1 method is there are instances when its 

forecast can be in error by greater than 10 percent  

 The risk of exclusively using SPI(t) forecasting is it generally has 

larger error than PF=1, although the difference is small. 

 



Suggested Research 
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Suggested Research 
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 The duration forecasting selection rules proposed should be 

further examined before general adoption  

 It is suggested that those practitioners having real data apply the 

rules and report their findings  

 Application of the selection rules to simulated EVM data is 

welcomed, and may yield refinements or a better approach  

 For those interested, the forecast method selection spreadsheet is 

available from the ES website (www.earnedschedule.com)   
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