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Earned Schedule Training
Basic

EVINV Schedule’ Indicators

Intreduction torEarmed Schedule
x Concept & Metrcs

s Indicaters

s Predictors

x [flerminoelegy.
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Earned Schedule Training
Basic

Application off Concept
= Analysis & Verfication
x Prediction Comparisons

Demonstration: off ES Calculator
m V1 & Calculaters

Copyright 2006 Lipke




Earned Schedule Training
Basic

Status Upeate

s Applications
x PMI-CPN Earned Value Practice Standarad
m ES \WWensite
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Earned Schedule Training
Advamnced
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Earned Schedule Training
Advamnced

SUmmany

Wirap Up
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EarneadValte VManagement

Schedule Indicators
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EVIM Schedule Indicators

BAC
BCWS

e

T
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EVIM Schedule Indicators

SV & SPI lhelhave: enratically for projects
Penind schedule

Schedule indicators Iese predictive anility
@VEr the last third of the: project
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EVIM Schedule Indicators

WiRy dees this happen?
s SV = BCWP — BCWS
= SPI = BCWP / BCWS

At planned completion BEWS = BAC

At actualcompletion BEWER = BAC

Wihen'actual > planned completion
= SV = BAC — BAC = $000
= SPlI = BAC / BAC = 1.00
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Intreduction te

Earned Schedule
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Earned Schedule Concept

‘SPI($) - Eg%l Isv® -Bcwp —Bcws |

o0 - 52 v

Projection of BCWP
onto BCWS

ES = All of May + Portion of June
BCWP($) - BCWS(May)
BCWS(June) -BCWS(May)

ES =5+

AT =7

1
1
1
1
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1
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Earned Schedule: Metrics

Reguired measures

» (PMB)—
the time phased planneadivalues (BCWS) frem
Preject start ter completion

= (BCWEPR) — the planned value
WHICH has Been “earnedr

= (AP - the actualltime duratien
firom) the' preject PegInnIng te the time: at
WHICH project status, Is assessed
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Earned Schedule: Metrics

IS the:

Number off campleted BCWS, time' increments BCWP exceeds + the
fraction ofi the iIncempleter BEWS increment

Where:

C = number of time increments for BCWP = BCWS
| = (BCWP — BCWS,) / (BCWS.,; — BCWS,)

AAT

IS nemmally: equal to; 1

cum
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Earned Schedule: Indicators

Schedule Variance: SV(t)

» Cumulative:
= Period:

Schedule Performance: Index:
s Cumulative:
= Period:
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Earned Schedule: Indicators

What happens tor the ES indicators, SV(t) &

SPI(t), When the planned: preject duratien (PD)
IS exceeded (BCWS = BAC)?

ES will'loer < RD; whilerAlr = P

s SV(O)rwillfbe negative: (time Behind schedule)
x SPI(t) will be < 1.00
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SV Comparison
I ]
S

VAN
‘S

@,
Late Finish Project
A 7\
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SPIf Comparisen

Early Finish Project

SPI($) — & SPI)

Late Finish Project
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Earned Schedule Predictors

Can the project e completed as; plannead?

a [SEI' = Plan Remaining / Time Remaining

= (PD — ES) / (PD — AT)
where (PD — ES) = PDWR
PDWR = Planned Duration for Werk Remaining

= TSPI = (PD — ES) / (ED — AT)

where ED = Estimated Duration

TSPI Value Predicted Outcome

< 1.00 Achievanie

> L o) Not Achievable
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Earned Schedule Predictors

Long time geall off EVIVI ... Prealction) i tola).
DIOJect auraton o Présent schealle stallis

Independent Estimate: at: Completion (tinme)
s |[EAC(t) = PD / SPI(t)
= |[EAC(T) = AT + (PD — ES)| / PE(t)

where PE(1) Isi the Perfiermance Factor (time)

s Analegoeus te IEAC used to) predict finall cost

Independent Estimated Completion; Date (1ECD)
s |[ECD = Start Date + IEAC(t)
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c =0 CUUIC c 0)/0)0
EVM Earned Schedule
Earned Value (EV) Earned Schedule (ES)
Status Actual Costs (AC) Actual Time (AT)
SV SV(t)
SPI SPI(t)
Budgeted Cost for Work Planned Duration for Work
Future Remaining (BCWR) Remaining (PDWR)
Work Estimate to Complete (ETC) Estimate to Complete (time) ETC(t)

Variance at Completion (VAC)

Variance at Completion (time)
VAC(t)

Estimate at Completion
(EAC) (supplier)

Estimate at Completion (time)
EAC(t) (supplier)

Independent EAC
(IEAC) (customer)

Independent EAC (time)
IEAC(t) (customer)

To Complete Performance
Index (TCPI)

To Complete Schedule
Performance Index (TSPI)



Earned Schedule Termminelogy.

Indicators

Earned Schedule

EScum

ES=C+I1 number of complete
periods (C) plus an incomplete
portion (I)

Actual Time

ATcum

AT = number of periods executed

Schedule Variance

SV(t)

SV(t) = ES- AT

Schedule Performance
Index

SPI(t)

SPI(t) = ES/ AT

To Complete Schedule
Performance Index

TSPI(t)

TSPI(t) = (PD-ES) / (PD— AT)

TSPI(t) = (PD-ES) / (ED— AT)

Independent Estimate
at Completion (time)

IEAC(t)

IEAC(t) = PD / SPI(t)

IEAC(t) = AT + (PD-ES) / PF(t)
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Earned Schedule Key: Points

ES Indicaters constructead te behave in an
analegeus manner terthe EVIVIFCost Indicaters,

CV and CPI
SV(T) and SPI(t)
» Not constrained by BCWS, calculation reference

= Provide duration based measures of schedule
PErformance

x Valid for entire: preject, including early:and late finish

(Usingl EVIM with ES)
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Application of: Concept

(Using Real Project Data)
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ES Applied to Real Project Datas
L_ate: Finishi Project: SV($) and SV(t)

Commercial IT Infrastructure Expansion Project Phase 1
Cost and Schedule Variances
at Project Projection: Week Starting 15th July xx

=+—CVcum —8—SVcum ——Target SV & CV =SV (t)cum

= |

Pl

\
Sched wk 20 Re-start wk 26

1 23456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Elapsed Weeks
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Early Einishi Project:
SV($) and SV(t)

Commerical IT Infrastructure Expansion Project: Phases 2 & 3 Combined

Cost and Schedule Variances
as at Project Completion: Week Starting 9th October xx

—&—Target SV & CV ——CV cum —8—SV ($) cum =SV (t) cum

Sched wk 25

N\

)

e

Re-start wk 19

\

1 2 3 456 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25

Elapsed Weeks
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Prediction Comparsens
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“Eurther Developments™

In Earned Schedule
Schedule Duration Prediction

Calculation of IEAC(1): short form

Planned Duration for Woerk Remaining

x Analegoeus to the EVMIBCWR
Calculation o IEAC(T): leng| ferm
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|[EAC(T) Prediction Comparison
Early and Late Einishi Project Examples

@22

= =

I ot examples; the pre ES predictors (1n red) fiall to cosnectly/
calculate the Actuali Duration at Completion!

Tihe ES predictor, SPI(t) alone correctly calculates the Actual
Duration at Completion 1n both cases
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“Further Developments’

In Earned Schedule
Schedule Duration PrediCtion! (continued)

... there is little theoretical justification fior EVIM
Practitioners continuing| to Use the pre ES predictors

ofi schiedule performance. Conversion te'amnd use: ofi the
ES hasedi technigues Is strongly: recommended.’

- Kym Henderson There’s got

to be a better
method!
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IEAC(T) Predictions using ES Technigues:
Same Early and Late Einish Preject Examples

-

Use of the ES “long form™ IEAC(t) fiermula; results in
calculation off Actuall Duration at Completion
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|EAC(1) Predictions using
ES Trechnigues:

“\Whilst assessments ofi the: predictive utility of the ES
calculated |EAC(t) and the relative mexits of tsing the
Variousiperionmnance factors avaianle are matiers for
fUrther researchrand empiric validation,, the
theoreticall Integrity off ES new: seems confimed.

- Kym Henderson There IS a
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2 My Experience Summarised

Schedule Perfeormance: Indicators (fior early: and late finishl projects):

Eerecasting Duration (for early: and late finish projects):

Assessing| Project Duration (fer early: and late finishl projects):

[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 off Real Project Data, The Measurable News, Summer 2003

[3] Henderson, Kym, Further Develoepment in Earned Schedule, The Measurable News, Spring
2004

[IPMC 2005 Fall Conference Rev.2 T Step h an Van d evoo rd e




Demonstration of Earned

Schedule: Calculator
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Earned Schedule Calculator
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Status Update
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Early, Adopters

EVIVIEInStructors
a PMA, Management llechnologies ...

Beeing Preamiiner®;, Leckneed Martin, US State
Department, Secretary off the: Al Force

sSeverall Countries - Australia, Belgium, Sweden,
USA ...

Applications; acress WEapoens programs;
construction, sefitware: develepment, ...

Range of project size fromi very small and short
10 extremely large and long duration
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PNI-CPV EVMI Practice: Standard

Inclusions el Emerging Practice ™ )
Insert inte PMI - EVMIPractice -
Standarad

s Dr. John Singley, VP oft CPV : _
Includediin Box 3-1 of EVM e —
Practice Standard

s Descriles hasic principles, of
“Earned Schedule”

m Provides foundation for psed messires TS pew mems suokis e e o

performed and wo rk scheduled &t in Time, The tme-hased me

acceptance:as a valid = —
extension to EVM ' | |

EVMI Practice Standard P | _
released at 2004" IPMVIC e T —
Conference pesRmmmmoms memmmmenese
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Avallable Resources

PIVII-SydnRey
a Repesiteny fior ES Papers:and Presentations
Earned Schedule Welsiie

s Established Eebruary: 2006

a Contains News, Papers, Presentanoss, £S
[ErNnoIoqy; ES Calculators

s |ldentifies Contacts 1o assist With application
Wikipedia now: references, Earmed Schedule
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Foreseen) Uses of Earned Schedule

Enables independent evallation of schedule: estimates:
ETC(t), EAC(t)

Eacilitates Insight inter netwerk sechedule perfermance

Imprevement te; Schedulerand Cost prediction

Application of direct statistical analysis ofi schedule
PErformance
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Extracted results fiream [8]: Forecast Accuracy and the Completion of
Work

Simulation runs performed: 1 run project finish;ahead of schedule; 1 runiprojects finish behind

Mean Percentage Error (MPE) Mean Percentage Error (MPE)
for early finish projects for late finish projects

0%30% 30%-70% 70%:-100% 0%-30% 30%-70% 70%-100%
—>—PD/SP| —=0—PD/SPI(t) —>—PD/SP| —0—PDISPI(t)

Plans are made to present the research report “A simulation and
evaluation of earned value metrics to forecast the project duration” at the
22"d PMI-CPM Spring Conference 2006.

IPMC 2005 Fall Conference - ES Practice Symposia Final 9 n Stephan Vandevoorde




SUnIMeary.
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Summanry. - Basic

Derved from EVNVidata ... oRly.

Provides time-hased schedule inadicators
Indicators) do not fall for Iate finishi prejects
Application! Is scalanle’ up/doewn, Just as s, EVIV
Schedule prediction is; better than any: ether EVV
methed presently’ used

s SPI(1) behaves;similarly: te CPI

n |[EAC(T) = PD:/ SPI(t) behaves similarly to
IEAC = BAC / CPI
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Summany

Schedule prediction — much easier and pessinly,
petter tham “hottems-up* scheaule analysis

Applicationiis grewing i koethrsmall and large
Arejects

Practice recegnized as) “Emerging Practice”

Reseurce avallapility enlanced with ES welsite
and Wikipedia

Research Indicates ES, superior to other methods
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Summany

a |dentification off Constraints / Impediments and

REework
s Calculation: off Schedule Adherence

s Creation’ off Effective Earned Value
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Conclusion

“\Whatever cani be dene using EVIV fer
Cost Analysis can alse e done’ using
Earned Schedule fierr SchedulerAnalysis?

Earned Schedule
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Contact Information

WAl IEPKe Ky IS ERGENSON
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