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ES Applied to Real Project Data:ES Applied to Real Project Data:
Late Finish Project: SV($) and SV(t)Late Finish Project: SV($) and SV(t)

Commercial IT Infrastructure Expansion Project Phas e 1 
Cost and Schedule Variances

at Project Projection: Week Starting 15th July xx
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ES Applied to Real Project Data:ES Applied to Real Project Data:
Late Finish Project AnalysisLate Finish Project Analysis

�� No EVM data prior to week 11No EVM data prior to week 11

�� SV($) and SV(t) show strong correlation until week 19 SV($) and SV(t) show strong correlation until week 19 
�� Week 20 (The week of the project’s scheduled completion) Week 20 (The week of the project’s scheduled completion) 

Client delay halted project progress until resolution in Week 26Client delay halted project progress until resolution in Week 26

�� SV($) static at SV($) static at --$17,500$17,500in spite of schedule delayin spite of schedule delay
�� Before trending to $0 at project completionBefore trending to $0 at project completion

�� SV(t) correctly calculates and displaysSV(t) correctly calculates and displays
�� Week on week schedule delayWeek on week schedule delay
�� Project Project --14 week schedule delay at completion14 week schedule delay at completion

�� ConclusionConclusion
�� SV(t) provides greater management utility than SV($) SV(t) provides greater management utility than SV($) 

for portraying and analyzing schedule performancefor portraying and analyzing schedule performance
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Early Finish Project: Early Finish Project: 
SV($) and SV(t)SV($) and SV(t)

Commerical IT Infrastructure Expansion Project: Pha ses 2 & 3 Combined
Cost and Schedule Variances

as at Project Completion: Week Starting 9th October  xx
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Early Finish Project AnalysisEarly Finish Project Analysis

�� This project completed 3 weeks ahead of scheduleThis project completed 3 weeks ahead of schedule

�� In spite of externally imposed delay between weeks 16 and 19In spite of externally imposed delay between weeks 16 and 19

�� SV($) and SV(t) show strong correlation over life of projectSV($) and SV(t) show strong correlation over life of project

�� Including the delay periodIncluding the delay period

�� SV(t)’s advantage is calculating delay as a measure of SV(t)’s advantage is calculating delay as a measure of 
durationduration

�� With Early Finish projectsWith Early Finish projects

�� ES metrics SV(t) and SPI(t) have behaved consistently with ES metrics SV(t) and SPI(t) have behaved consistently with 
their historic EVM counterparts  their historic EVM counterparts  

�� ConclusionConclusion
�� SV(t) provides greater management utility than SV($) SV(t) provides greater management utility than SV($) 

for portraying and analyzing schedule performancefor portraying and analyzing schedule performance
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““ Further Developments” Further Developments” 
in Earned Schedulein Earned Schedule

Schedule Duration PredictionSchedule Duration Prediction
�� Calculation of IEAC(t): short formCalculation of IEAC(t): short form

IEAC(t) = Planned Duration / SPI(t)IEAC(t) = Planned Duration / SPI(t)

�� Planned Duration for Work RemainingPlanned Duration for Work Remaining

PDWR = Planned Duration PDWR = Planned Duration –– Earned Schedule cumEarned Schedule cum

�� Analogous to the EVM BCWR Analogous to the EVM BCWR 

�� Calculation of IEAC(t): long formCalculation of IEAC(t): long form

PDWRPDWR
IEAC(t) = Actual Time  +IEAC(t) = Actual Time  +

Performance FactorPerformance Factor
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IEAC(t) Prediction ComparisonIEAC(t) Prediction Comparison
Early and Late Finish Project ExamplesEarly and Late Finish Project Examples

�� In both examples, the In both examples, the pre ESpre ES predictors (in red) predictors (in red) failfail to correctly to correctly 
calculate the Actual Duration at Completion!calculate the Actual Duration at Completion!

�� The ES predictor, SPI(t) alone The ES predictor, SPI(t) alone correctlycorrectly calculates the Actual calculates the Actual 
Duration at Completion in both casesDuration at Completion in both cases

Planned Duration (weeks) 25
Actual Time (weeks) 22

Percentage Complete cum 100%
CPI cum 2.08

SPI(t) cum 1.14
SPI($) cum 1.17

Critical Ratio cum 2.43
IEAC(t) PD/SPI(t) cum 22.0
IEAC(t)  PD/SPI($) cum 21.4

IEAC(t) PD/CR cum 10.3

IEAC(t) Metrics at Project Completion 
Early Finish Project

Planned Duration (weeks) 20
Actual Time (weeks) 34

Percentage Complete cum 100%
CPI cum 0.52

SPI(t) cum 0.59
SPI($) cum 1.00

Critical Ratio cum 0.52
IEAC(t) PD/SPI(t) cum 34.0
IEAC(t) PD/SPI($) cum 20.0

IEAC(t) PD/ CR cum 38.7

IEAC(t) Metrics at Project Completion 
Late Finish Project - pre ES
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““ Further Developments” Further Developments” 
in Earned Schedule in Earned Schedule 

Schedule Duration PredictionSchedule Duration Prediction(continued)(continued)

�� Pre ES formulae and results algebraically flawedPre ES formulae and results algebraically flawed

“... there is little theoretical justification for EVM “... there is little theoretical justification for EVM 
practitioners continuing to use the pre ES predictorspractitioners continuing to use the pre ES predictors
of schedule performance.  Conversion to and use of the of schedule performance.  Conversion to and use of the 
ES based techniques is strongly recommended.”ES based techniques is strongly recommended.”

There’s got 
to be a better 

method!

- Kym Henderson
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IEAC(t) Predictions using IEAC(t) Predictions using ESES Techniques:Techniques:
Same Same Early and Late Finish Project ExamplesEarly and Late Finish Project Examples

�� Use of the ES “long form” IEAC(t) formula, results in Use of the ES “long form” IEAC(t) formula, results in correctcorrect
calculation of Actual Duration at Completioncalculation of Actual Duration at Completion

Planned Duration (weeks) 20
Actual Time (weeks) 34

Earned Schedule cum 20.0
Planned Duration Work 

Remaining
0.0

Percentage Complete cum 100%
CPI cum 0.53

SPI(t) cum 0.59
SPI($) cum 1.00

Critical Ratio cum 0.52
Critical Ratio ES cum 0.30

IEAC(t)  PF = SPI(t) cum 34.0
IEAC(t) PF = SPI($) cum 34.0

IEAC(t)  PF = CR cum 34.0
IEAC(t) PF = CR ES cum 34.0

IEAC(t) Metrics at Project Completion 
Late Finish Project using ES

Planned Duration (weeks) 25
Actual Time (weeks) 22

Earned Schedule cum 25.0
Planned Duration Work 

Remaining
0.0

Percentage Complete cum 100%
CPI cum 2.08

SPI(t) cum 1.14
SPI($) cum 1.17

Critical Ratio cum 2.43
Critical Ratio ES cum 2.37

IEAC(t)  PF = SPI(t) cum 22.0
IEAC(t) PF = SPI($) cum 22.0

IEAC(t)  PF = CR cum 22.0
IEAC(t) PF = CR ES cum 22.0

IEAC(t) Metrics at Project Completion 
Early Finish Project using ES
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IEAC(t) Predictions using IEAC(t) Predictions using 
ESES Techniques: Techniques: Weekly Plots of IEAC(t)Weekly Plots of IEAC(t)

Late Finish Project ExampleLate Finish Project Example

Commercial IT Infrastructure Expansion Project Phas e 1

Earned Schedule, Independent Estimate At Completion  (time) - IEAC(t)
as at Project Completion: Week Starting 15th July x x
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IECD Predictions using IECD Predictions using 
ESES Techniques: Techniques: Weekly Plots ofWeekly Plots of

Independent Estimate of Completion DateIndependent Estimate of Completion Date

Commercial IT Infrastructure Expansion Project Phas e 1

Earned Schedule, Independent Estimates of Completio n Date (IECD)
as at Project Completion: Week Starting 15th July x x
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IEAC(t) Predictions using IEAC(t) Predictions using 
ESES Techniques:Techniques:

�� ES formulae and results are algebraically correctES formulae and results are algebraically correct

““ Whilst assessments of the predictive utility of the ES Whilst assessments of the predictive utility of the ES 
calculated IEAC(t) and the relative merits of using the calculated IEAC(t) and the relative merits of using the 
various performance factors available are matters for various performance factors available are matters for 
further research and empiric validation, the further research and empiric validation, the 
theoretical integrity of ES now seems confirmed.”theoretical integrity of ES now seems confirmed.”

There IS a 
better 

method!

- Kym Henderson
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2 My Experience Summarised2 My Experience Summarised

6 p Stephan Vandevoorde

Schedule Performance Indicators (for early and late finish projects):
– SPI(t) & SV(t) do portray the real schedule performance
– in agreement with [1] [2]

Forecasting Duration (for early and late finish projects):
– at early & middle project stage: pre-ES & ES forecasts produce similar results 
– at late project stage: ES forecasts outperform all pre-ES forecasts
– in agreement with [2] [3]

Assessing  Project Duration (for early and late finish projects):
– the use of the SPI(t) in conjunction with the TCSPI(t) has been demonstrated to 

be useful to manage the schedule expectations
– application of [3]

[1] Lipke Walt, Schedule is Different , The Measurable News, Summer 2003
[2] Henderson Kym, Earned Schedule: A Breakthrough Extension to Earned Value Theory? A 

Retrospective Analysis of Real Project Data, The Measurable News, Summer 2003
[3] Henderson, Kym, Further Development in Earned S chedule, The Measurable News, Spring 2004

IIPMC 2005 Fall Conference    Rev.2
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Early Finish Project (Cumulative Values)Early Finish Project (Cumulative Values)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

BSWS($) 105 200 515 845 1175 1475 1805 2135 2435 2665 2760 2823

BCWP($) 115 220 530 870 1215 1525 1860 2190 2500 2740 2823 ------

SV($) 10 20 15 25 40 50 55 55 65 75 63 ------

SPI($) 1.095 1.100 1.029 1.030 1.034 1.034 1.030 1.026 1.027 1.028 1.023 ------

Month Count 1 2 3 4 5 6 7 8 9 10 11 12

ES(cum)

SV(t)

SPI(t)

ES Exercise ES Exercise -- WorksheetWorksheet
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Late Finish Project (Cumulative Values)Late Finish Project (Cumulative Values)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

BSWS($) 105 200 515 845 1175 1475 1805 2135 2435 2665 2760 2823 ------ ------ ------

BCWP($) 95 180 470 770 1065 1315 1610 1900 2150 2275 2425 2555 2695 2770 2823

SV($) -10 -20 -45 -75 -110 -160 -195 -235 -285 -390 -335 -268 -128 -53 0

SPI($) 0.905 0.900 0.913 0.911 0.906 0.892 0.892 0.890 0.883 0.854 0.879 0.905 0.955 0.981 1.000

Month Count 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ES(cum)

SV(t)

SPI(t)

Year 01 Year 02

ES Exercise ES Exercise -- WorksheetWorksheet
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ES Exercise ES Exercise -- AnswersAnswers
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

BSWS($) 105 200 515 845 1175 1475 1805 2135 2435 2665 2760 2823

BCWP($) 115 220 530 870 1215 1525 1860 2190 2500 2740 2823 ------

SV($) 10 20 15 25 40 50 55 55 65 75 63 ------

SPI($) 1.095 1.100 1.029 1.030 1.034 1.034 1.030 1.026 1.027 1.028 1.023 ------

Month Count 1 2 3 4 5 6 7 8 9 10 11 12

ES(mo) 1.105 2.063 3.045 4.076 5.133 6.152 7.167 8.183 9.283 10.789 12.000 ------

SV(t) 0.105 0.063 0.045 0.076 0.133 0.152 0.167 0.183 0.283 0.789 1.000 ------

SPI(t) 1.105 1.032 1.015 1.019 1.027 1.025 1.024 1.023 1.031 1.079 1.091 ------

Early Finish Project (Cumulative Values)Early Finish Project (Cumulative Values)
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ES Exercise ES Exercise -- AnswersAnswers
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

BSWS($) 105 200 515 845 1175 1475 1805 2135 2435 2665 2760 2823 ------ ------ ------

BCWP($) 95 180 470 770 1065 1315 1610 1900 2150 2275 2425 2555 2695 2770 2823

SV($) -10 -20 -45 -75 -110 -160 -195 -235 -285 -390 -335 -268 -128 -53 0

SPI($) 0.905 0.900 0.913 0.911 0.906 0.892 0.892 0.890 0.883 0.854 0.879 0.905 0.955 0.981 1.000

Month Count 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ES(mo) 0.905 1.789 2.857 3.772 4.667 5.547 6.409 7.288 8.050 8.467 8.967 9.522 10.316 11.159 12.000

SV(t) -0.095 -0.211 -0.143 -0.228 -0.333 -0.533 -0.591 -0.712 -0.950 -1.533 -2.033 -2.478 -2.684 -2.841 -3.000

SPI(t) 0.905 0.894 0.952 0.943 0.933 0.911 0.916 0.911 0.894 0.847 0.815 0.794 0.794 0.797 0.800

Year 01 Year 02

Late Finish Project (Cumulative Values)Late Finish Project (Cumulative Values)


