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Earned Schedule Training — Part: 1

EVM Schedule Indicators

Intreduction tor Earned Schedule
s Concept &t Metrics

s Indicators

= Predictors

s [erminolegy

Concept Verification
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Earned Schedule Training — Part I

Prediction Comparisons
Pemonstration: off ES Calculator
Analysis Teol Demonstration
Interpolation Eror
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Building professionalism in project management. na
Project Management Institute
College of Performance Management
n n

Re-Baseline Effiects
Critical  Pathi Study,

Network Schedule; Analysis
s Impediments /. Constraints
s Rework:

s Schedule Adherence
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Earned Schedule Training — Part 11

Effective Earned Value
s Derivation
s Indicators
s Prediction

Available Resources
Wirap-Up
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Earned Scneaule firaining
Part |

17th IPMC Copyright 2005
Nov 7-9;, 2005 Lipke & Henderson




Earned Value Management

Schedule Indicators
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™
ilding professionalism in project management. nd
j 1 nent Institute
\gement

SV & SPI behave erratically: for projects
pehind schedule

Scheaule; indicatorslose predictive apility
oVver the last third off the project
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™
ilding professionalism in project management. na
j 1 nent Institute
\gement

Why: does this happen?
= SV = BCWP — BCWS
= SPI = BCWP: / BCWS

At planneadl completion BEWS = BAC

At actual completion BEWP = BAC
When actual > planned completion
= SV = BAC — BAC = $000
= SPI = BAC / BAC = 1.00
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Intreduction to

Earned Schedule
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Project Management Institute
College of Performance Management

Earned Schedule Concept:

SPI($) :%l [sv) =Bcwp -Bcws |
BCWS

ES

Projection of BCWP
onto BCWS

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

ES =5+
BCWS(June) - BCWS(May)

AT =7

I
I
I
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I
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Earned Schedule Metrics

Required measures

- (PMB) —
the time phased! planned values (BEWS) frem
project start te: completion

= (BEWP)I— the plannedivalue
WHICHh has been| * earnead™

. (AT - the actual time; duration
from; the project beginming to the time at
WhRICH preject: status)is assessed
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| Earned Schedule Metrics

is the:
Number off completed BCWS time: increments BCWP exceeds| + the
fraction of the incomplete BEWS increment
WHere:

C = number of time increments for BEWP: = BCWS
Il = (BCWP — BCWS,) / (BCWS,,; — BCWS,)

AAT -~ IS mermally egual to' 1
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Earned Schedule Indicators

Schedule Variance: SV(t)

s Cumulative:

a Period:

Schedule; Performance; Index:

x Cumulative:
x Period:
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Earned! Schedule Indicators

What happens' tol the ES' indicators, SV(T) &

SPI(t), when the planmned preject duration (PD)
IS exceeded (BCWS = BAC)?

ES will'be = PD, while AlF > PD

s SV(t)rwillfbe negative (time behind schedule)
= SPI(t) will be < 1.00
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Earned Schedule Predictors

Can the project be completed as planned?

s [[SPI = Plan Remaining| /. Time Remaining

= (PDI— ES)/ (PD'— AT)
where (PD — ES) = PDWR
PDWR: = Planned Duration for Work Remaining

= TSPI = (PD — ES) / (ED — AT)

where ED = Estimated’ Duration

TSPI Value Predicted Outcome
< 1.00 Achievable
> 10 Not Achievable
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Earned Schedule Predictors

long time goal’ off ENM ... Predlction. of tolal
DPIOJECT AUIraLoR o, Présent ScrHealle statt/s

Independent Estimate at Completion (time)
s IEAC(t) = PD/ SPI(t)
s IEAC(t) = AT + (PD = ES) / PE(t)

where PE(t) is the Performance Factor (time)
s Analogous ter IEAC used! to) predict final cost

Independent Estimated Completion’ Date (TECD)
s [ECD = Start Date + IEAC(t)
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Project Management Institute
College of Performance Management

EVM

Earned Schedule

Earned Value (EV)

Earned Schedule (ES)

Actual Costs (AC)

Actual Time (AT)

SV

SV(t)

SPI

SPI(t)

17th lIPMC
Nov 7-9, 2005

Budgeted Cost for Work
Remaining (BCWR)

Planned Duration for Work
Remaining (PDWR)

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)

Copyright 2005
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Earned Schedule; Tlerminology

ES=C+ 1 number of complete
Earned Schedule periods (C) plus an incomplete
portion (1)

Schedule Variance SV(t) |SV()=ES-AT

. Schedule Performance B
Indicators Index SPI(t) | SPI(t)=ES/AT
To Complete Schedule | TSPI(t) TSPI(t) = FO=ES) R =A)

Performance Index TSPI(t) - (PD — ES) / (ED — AT)

Independent Estimate | IEAC(t) IEAC(t) = PD / SPI(Y)
at Completion (time) EAC() = AT + (PD — ES) | PF
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™
Building professionalism in project management. nq
Project Management Institute
College of Performance Management

ES Indicators constructed to behave: inran
ahalogous manner: torthe EVIMI Cost! IndIcators,

CV and CPI
SV(t) and SPI(t)
= Not constrained by BEWS calculation refierence

s Provide duration based measures off schedule
PErformance
s \Valid for entire project, Including early: and:late finish

(Using| EVM withr ES)
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Concept: Veritication
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ES Applied to Real Project Data:
LLate Einish Project; SV($) and SV(1)

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

=—CVcum —#—SVcum —a—TargetSV & CV —<SV (t) cum ‘

e EATATRATEA

| 5 ; el

Stop wk 19
O / \

TN\ Sched wk Re-start wk 26

A\ X

N

o=

1 23 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Elapsed Weeks
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ES Applied tor Real Project Data:
LLate Einish Project Analysis

No EVM data prior torweek 11

SV($) and SV(t) shew: strong correlation tntil weeki9
n Week 20/ (Tihe week of the: project’s scheduled conmple
Client adelay halted project progress uniil resoiitin \VWeek 26
SV($) static at I spite of schedule delay.
a Before trending to) $0'at project completion

SV/(1) correctly: calculates and displays
n Week on week schedule delay
» Project-14'week schedule delay at cempletion
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- Early Finish Project:
SV($) and SV(1)

Commerical IT Infrastructure Expansion Project: Pha  ses 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

/

/
ot

N

/
7
/.
ra

Dollars ($,000)

it =t
. N

D gy
nRe-stalt W

—,

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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Early Einishi Project Analysis

This project completed 3 weeks ahead of schedule

u In spite of externally Imposed delay between wedkand 19
SV($) andi SV(t) show: streng correlation over life bproject

» Including the delay peried

a SV(t)'s advantage Is calculatingl delay asia measire
duratien

With Early Einishi prejects

s ES metriecs SV(t) and SPI(t) have behaved consigtamii
thelr histenc EVM counterparts
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Prediction Comparsens
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“Eurther Developments™

N Earned Schedule
Schedule Duration Prediction

Calculation of IEAC(1): short fierm

Planned Durationfer Work Remaining

s Analogoeus to the EVIVIFBCWR

Calculation of IEAC(1): leng| ferm
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IEAC(t) Prediction Comparisen
Early and Late Einish Project Examples

&D

- -

I both examples, theye ES predicters (In redialll to cormectly.
calculate the Actuall Duratien at Cempletion!

The ES predictor, SPI(t) alemanrectly. calculates the Actual

Duration at Completion in both cases
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“Further Developments”

In Earned Schedule
Schedule Duration Predictioncontinued)

... there is littlertheeretical justification feE\VIV]
practitioners continuing te use the pre ES predicio
ofi schedule periormance. Conversion terand usenst
ES based technigues Is strengly: recommended.”

- Kym Henderson There’s got

to be a better
method!
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o |EAC(1) Predictions using ES Trechnigues:
SameEarly and LLate Finish Project Examples

-

Use of the ES “longl ferm™ IEAC(T) fermula, results

calculation off Actual Duratien at Cempletion
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IEAC(t) Predictions using

ES Tlechnigues:Weekly Plots of IEAC(t)
Late Einish Project Example

Commercial IT Infrastructure Expansion Project Phas el

Earned Schedule, Independent Estimate At Completion (time) - IEAC(t)
as at Project Completion: Week Starting 15th July x X

—e— Planned Schedule —#— Earned Schedule cum —e—IEAC(t) PD/SPI(t) ‘

/’L*M

N
()

o P Dur k0
e o

Duration (Weeks)
= N
o O

St R/e-start wk 26

/

/

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

17th lIPMC
Nov 7-9, 2005

Actual Time (Weeks)
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IECID Predictions using

ES Tlechnigues:\Weekly Plots of
Independent Estimate of Completion Date

Project Management Institute
College of Performance Management

Commercial IT Infrastructure Expansion Project Phas el

Earned Schedule, Independent Estimates of Completio n Date (IECD)
as at Project Completion: Week Starting 15th July x X

—&— Planned Schedule —#— Earned Schedule cum === Planned Completion Date ==¥==|ndependent Estimate of Completion Date ‘

28 Jul 90

25 “Plan Dur wk 20 o
Stop wk|19 / Compl Apr 7

30 Jun 90
16 Jun 90
02 Jun 90

% /f 19 May 90
j 05 May 90

-start wk 2 21 Apr 90

07 Apr 90

» o % 24 Mar 90
/ 10 Mar 90
24 Feb 90

/ 10 Feb 90

27 Jan 90

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Actual Time (Weeks)
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IEAC(t) Predictions using
ES Tlechnigues:

\Whilst assessments ofi the predictive utihity of ths
calculated IEAC(D)rand the. relative: merits of usiige
\arious periormance: fiaciors availanble are matiess: f
fUrther research and empinc validaton,, the
theoreticall integnty ofi ES new seems confirmea.”

- Kym Henderson There IS a

better
method!
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?‘fﬁ-z My Experience Summarised

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

[IPMC 2005 Fall Conference Rev.2 6 TT Stephan VandeVOOrde




Demonstration: ofi Earnhed

Schedule Calculator
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Earned Schedule Calculator

3
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Analysis ool Demonstration
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Earned Schedule Analysis Tiool

3
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Interpoelation: Error

17th IPMC Copyright 2005
Nov 7-9;, 2005 Lipke & Henderson




Interpoelation; Error

TThe PMB'is an ' S-Curve. [Dees the linear
Interpolation intreduce; large ES' error?

Is error larger where the S-Curve is
steepest?

What affiects the, accuracy: off the ES
calculation?
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[/1mo=p/g
I=(p/qg)O1mo

b = BCWP — BOWS,
q = BCWSC+1 — BCWSC
BCWP — BCWS,

L= BCWS,, ; — BCWS, dimo

May | June | July
Time
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Interpoelation Error

ES = Number of whole monthsi (C) +
Increment on curve (F)

=C+F
ES(calc) = C + calculated
increment (1)
Error () =1-F
| 5|
% ertior =
[ —»! CHF
. i 5 error Example = .05 / 8.12 = 0.6%
s As C = larger
© 1 €+ - % error = smaller

May | June | July - ES(calc) = more accurate
Time
Weekly EV: make ES more accurate
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Interpoelation; Error

After a few months of status (C > 4) -

Wihat about central portion off PMB, where
S-CUrVe;Is steepest? Is error greater?

s \Where;slope;is large, the resolution off the
Interpolation; isf maximized

x Curvature off PMB!is minimized
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Other Sources ofi Error

Partial Month = 15 month

s EffOr’ decreases as € becomes; larger
s Correctable —adjust calculator output

Earned Value recorded

s Low accuracy. for EV = Inaccurate ES
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Earned Scneaule firaining
Part Il
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ES and Re-Baselining
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ES and Re-Baselining

ES indicators are afifected by re-baselining

s Behavieur offSV(t)rand SPI(t)/1s analogous to
CV and CPI

See examples
PMB change afifects schedule prediction
similarly: te cost

Earned Schedule brings attention to
the potential schedule impact of a
declared “cost only" change
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=" Farned Schedule — Re-Baseline Example
Reéd/ project data — [ominal re-paseliine

1. Nominal Re-plan 02 July
Cost and schedule overrun

3. Re-baseline effect

—~
0
-
Q
Q
=3
c
=
+—
@®
—
=]
(@]

2. Schedule
delay

26 Feb

Actual Time (weeks) 8.00
—&—Planned Schedule ReBline #1 8.00
=>Planned Schedule cum CBB 8.00
=—Earned Schedule cum 8.60
—A— I[EAC(t) SPI(t) 18.60
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=y arned Schedule — Re-Baseline Example
Cl, SV(%) ana SV/(t)

1. Nominal Re-plan 02 July
Cost and schedule overrun

5. 1 week completion
delay on re-baselined
PMB

o
o
Q
o
1y
©
@]

4, “Sawtooth” effect of
re-baselining (CV,
SV($) and SV(t)

-80

Ehel 2. Cost Overrun

-120

3. Schedule delay
-140

29 Jan |26 Feb |26 Mar 28 May 25Jun 02 Jul
Actual Time (weeks) 4.00 8.00 12.00 | 17.00 | 21.00 | 25.00 | 26.00
——CV cum (12.14) | (23.70) | (42.92) | (87.31) |(108.61)((121.43)| 6.96
——SV($) cum (0.41) | 6.65 6.73 (1.42) | (22.07) | (46.48) | (8.60)
—&— Target CV and SV 0.00 0.00 0.00 0.00 0.00 0.00 0.00
—0—SV(t) cum (0.16) | 0.60 0.56 (0.13) | (3.55) | (7.41) | (0.09)
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Criticall Pathn: Stuay,
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Critical Path Study Outline

The Schieduling Challenge

Case Study: Project
s [he project
s [he EVM, Earned Schedule; and Network

Schedule approach
Earned Schedule; vs Criticall Path predictors

Real Sehedule Management withrEarned
Schedule

s [nitial experience and observation
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The, Scheduling Challenge

A realistic project schedule;is dependent on
multiple, often complex factorsi iIncluding
dCCUrate:

s Estimation of the tasks required,

s Estimates ofi the; task durations

s Resources reguired to complete the identifiedl tasks

Identification and modeling off deEpEndenCies
Impacting| the execution off the project
= [lask dependenciesi (e.g. F-S process flows)

- Dependent” Milestenes (intermallanalextermnal)
s Other logic”
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The Scheduling Challenge

Frem smalll prejects inte large projects and
programs, scheduling requirements; DECOMES

exponentially more; complex

Integration
aOf schedules between “master” and “suboerdinate™

schedules
s Often across multiple tiers; of
Activitiesiand
Organisations
contributingito the everalll program: o Work

Essential for producing a useful integrated
master schedule
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To further compound
schedule complexity

Once an initiall schedule baseling has Been
estaplished progress moniterng inevitably
results ini changes

s/llask and activity: durations chande becatse “actual
PErfermance ™ does not conferm to: plan

sAdditional Unfereseen activities: may: need to) be, added

=l.0gic cliangesias a result of corrective actions to
contain slippages; and

slmproved understanding off the work being
Undertaken

= Other “planned changes” (Change Reguests) also
contribute to schedule modifications' over time
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Wouldn(t it be nice ....

lio be able to explicitly: declare “Schedule Reserve™ in
the project “schedule of record™

s Protect committed key milestone delivery dates

10, have, sehedule machoe: levellindicators and: predictors
s Ideally, derived separately firom the, network schedule!
s Provides a means! fior'comparison: and validation off the

measures and predictors provided by the network schedule

= An independent predictor off project duration weuld be a
particularly useftl metric

“On time™ completion! of projects usually: consiaered
IMpertant

Just like EVM practitioners have for cost ....
= The potential offered by Earned Schedule
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Case Study: Project

Commercial sector sofitware develepment

andl enliancement project:

s Small scale; 10/week Planned Duration

= Time critical: Needed to support Iaunch of
feVenuel generating marketing campaign

s Costi budget: 100%) lapour costs

Mixture of:
s 5l tier client server develepment
Mainframe, Midaleware, Workstation

s 2 tier client server development
Mainframe to Workstation direct
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The EVM and ES Approeach

Microsefit Preject 2002 schedule

sResource loaded for time phased: effiort and cost
estimation

sControll Account:— Work Package; views develeped in the
schedule

sActual Costs captured in SAP time recording system

Limited (actual) cost— schedulelintegration

sContingency: (Management Reserve) manaded outside the
schedule

slop level Planned Values cum' “copied and pasted™ into
Excel EVM and ES template

High! level off cost: — schedule integration achieved
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Schedule Management

Weekly' schedule updates! firom week 3f focusing| on:
s Accurate task levell percentage work completion updates

s lhe project level percentage; woerk completion (cumulative)
calculated by Microsoeft Project

Percentage work complete transierred to the EVIMiand ES template
to derive the progressive Earned Value (cumulative) measure

Schedule review: fiocusing onr eriticall path: analysis

s Schedule updates oceurhed asineeded with
s Revised estimates of task duration and
= Changes to netwerk schedule logic

particularly: Whenrneeded: to facilitate; sechedule based
Corrective action

Actual costs entered into the EVM and ES template as
they became available (weekly)
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o P“' An Integrated Schedule Analysis Chart
Criticall Path, IECD, SPI(t) and SPI($) on one page

College of Performance Management

-
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Schedule Analysis

Initial expectation

s [lhe critical pathr predicted completion date; would: be
more pessimistic than the IECD

IR fact

s [he ES IECD trend line depicted a “late finish™ project
with Improving schedule performance

s [lhe critical path predicted’ completion dates showed an
“early finish preject” with deteriorating schedule
PErformance

Became; the “criticall question™ in \Week: 8
s ES IECD improvement trend reversed

s Continued deterioration| in the critical path predictea

completion dates
17th IPMC Copyright 2005
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Schedule Analysisi Resuit

IECD) the, more credible predictor i this Circumstance
= \Work: was not being accomplished at the rate planned

s N adverse contribution by criticall path factors

e.d. Externally impoesed delays caused by dependent
milestone™

Twoerweeks schedule delay: communicated to
Management
n\ery late delay off schedule slippagde a Very: sensitive issue

Corrective action was Immediately implemented

s Resulted! in two weeks progress, in one week based on IECD
Improvement: infweek 9

s Project substantively delivered to the revised delivery date
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Building professionalism in project management. na
ject Management Institute
nance Management e

[ECD! vs Critical Path Predictors

Network schedule Updates dernot: usually: Factor

past (Ccritica

' path) task perfermance inte the future

s(Generally’ concentrate on the, curkent time Windew.

Trask up

dates

Corrective action to) try: and contain slippages

s Critical pat
calibrated

1 predicted completion date; is not usually;
oy past actual schedule performance

The ES IECD

s(Cannot directly take inte account: criticall path infermation
s BUIIF dees calibrate; the! preaiction: based oni RiSteric

schedule p

17th lIPMC
Nov 7-9, 2005

erformance as reflected in the, SPI(t)
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Further Observations

Much' has been written about the Consequences, of
MOt achieving werk at the ' EVM rate planned
s At very least, incomplete; work needs| to be rescheduledr...

s Immediate; critical Vs neni eritical path Implication requires
detalled analysis off the; network schedule
s Sustained improvement in' schedule performance Is a
difficult challenge
SPI(t) remained ini the;.7 to .8 band! for the entire project!
InF spite; off the; corrective action andl reECoVeEry: Efforit

s ANy task delayed eventually' becomes critical path! iff not
completed
SPI(t) a very: useful indicator’ off sSchedule perfiormance

s Especially later in the project when SPI($) was resolving
to 1.0
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Questions off Scale

Werknow: that ES) is scalable asi is EVIM

m[Ssues off scale did noet arise due to small size ofi the; project
Detailedl analysisiof the ES metrics, is reguired

a [he same as EVM for cost

s/[[e; " masking ™ or “Washoeut™ effect off negative and
positive ES variances at the detailedllevellcan be am Issue

u [he same as EVM for cost

Apply: Earned Schedule te: the, Contrel Accounts and
Work Packages)oni the critical path

sAnd “near” critical path; activities

Earned Schedule augments network schedule
analysis'— it doesn't'replace it

sJust as EVM doesn't replace aj bottom up ETC and EAC
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Real Schedule Management with
Earned Scheaule

ES s off considerable; bengfit in analysing and
Managding schedule performance

The “time critical™ dichotemy: ofi reporting “optimistic™
predicted task completions; and setting andlreporting
iealistic'completion; datesiwas avelded

5 ES metrics provided an iIndependent means oif sanity,
checking the critical pathr predicted completion date

s Prior' to communicating overall schedule statusito
management

ES focused much more attention onto the
network schedule than using EVM alone
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Final Thoughts

ES isiexpected be; of considerable value to the

iS and

schiedule management for large; scale; projec
Programs

s Exponentialiincrease in the network secheduling
complexities

sUnaveidable and necessary. on those programs

and so

silhe need and benefit of an independent means
of sanity checking schedules of such complexity

IS much greater

ESlisianticipated to become the “bridge™
between EVM and the Network Schedule
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Network Scheduie Analysis
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™
Building professionalism in project management. nq
Project Management Institute
College of Performance Management

he generall belief ist EVIMFcannot be used
o predict schedule duration

Most practitionersianalyze schedule from
the bettom| uprusing the networked
schedule ....

= Analysis off thel Seheduleris overwnelming

s Criticall Pathis tised to shoerten analysis
(CP'/5 [0rgest patii o tiie schiedule)
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™
Building professionalism in project management. nq
Project Management Institute
College of Performance Management

Puration: prediction using| Earned Schedule
provides a macro-method! similar to the
methed fier estimating Cost

But, there's more that ES facilitates. ....
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Earned Scheaule
pridges VIV tor Real- Scheaulé

‘7

17th lIPMC
Nov 7-9, 2005
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How Can This Be Used?

lasks behind — pessibility’ off Impediments or
constraints can be identified

Jlasks ahead = a likelihood off futlre rewoerk can
pe identified

he identifications Is/independent: from: schedule
EffiCIeENCY.

ihe identification can be alteomated
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Schedule Adherence
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Schedule Adherence

EV isn‘t: connected to, task sequence

Incorrect task seguencing 6ccurs When there is. ...

s Impediment or constraint:

s POOI process! discipline

IMproper perfermance sequence; may: cause ...
s Overleading of constraint

s Perfiormance of tasks W/o complete inputs
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Schedule Adherence

Result friom IMProper perfermance SequeEnce ...

_
Schedule lengthens

Cost Increases while waiting  (wheniether EV. available
IS severely limited)

Schedule lengthens
Cost escalates

Constraint problem| & Rework appear Iaté causing ...
N
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Schedule Adherence

Scheduler Adherence measure Isiused torenhance
the EVM measures

s Propesed Measure: /i accordance with. the, project plarn,

deltermine e tasks WileH SAoUId DE CompIeled. or: Staited 1or
the aduratorn. associated Witil ES: Comparel the. associated. PV witii

triel EV or the tasks Willch. iectly, correspord. Calcllaterthe
rato:
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Schedule Adherence

Characteristics of the P measure

P used to compute effective; earned! value {EV(e);
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Effective Earned Value
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Discussion of EV Research

CPI tends torworsen as EV. = BAC
IEAC = BAC / CPI < Final Cost

when' Percent: Complete is = 20%

Rationale; supperting CPI tendency.
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Effective Earned Value

Effective EV

ZEV; O PV @ ES

Jotall EV.

EV(I) Is perfermed! at risk efi creating rewerk
Portion colored IS usable
Portion colored IS unusable
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™
Building professionalism in project management. nq
Project Management Institute
College of Performance Management

P-Factor (or P) = ZEVj / ZPVj = ZEVj / EV

EV(p)iis portion ofi EV' consistent withithe plan

EV(r) Is portion off EV with anticipatec

EV(r) = EV — EV(p) = EV.— P
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™
Building professionalism in project management. nq
Project Management Institute
College of Performance Management

Rework proportion (RY%) =)/ {p)
()= fraction of EV(r) unusable
I(p) = fraction off EV(r) tsable
fi(r) + f(p) = 1
Portion of EV(Tr) usable

f{(p) R% + f(p) = 1
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Effective Earned Value

Effective earned value is a function of EV, P, and
Rework:

EV(e) = EV(p) + (liraction usable) HEV(Tr)
= P EHEV + (1 /1 +R%) (1l — P) REV]
Generall equation| for Effective Earned Value

Special case, when R% = 50%
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Effective Earned Value

Effective ES'is computed using EV(e)
1€, ES(E)}
Effective EV and ES indicators are, ...
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Graphs of CPI, CPI(e)
& P - Factor (notional data)
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Graphs off CPI & SPI(T)
with the P - Eactor
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SUummary:
Effective Earned Value

Lack off adherence to the schedule causes EV to
MISKEPrESsent: Project progress

Prindicator introduced to measure schedule

adherence

Effective EV calculable friomi P, R% and EV
ieported
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Available Resources
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Publications

. Schedule is Different,”

. Earned Schedule: A Breakthrough Extension to Earned Value
Theory? A Retrospective Analysisiofi Reall Project Data, ™

. “Further Developments in Earned Schedule,”

. "Connecting Earned Value to theiSchedule,”

. Earned Schedule inrAction,”

. "Not' Your Father’s Earned Value,”

Click “Education,” then “Presentations and! Papers” for .pdf copies
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Presentations

., Earned Schedule — An Emerding’ Practice,

. Schedule Analysis andlPredictive Tiechniques Using Earned
Schedule,

. Earned Schedule — an Extension tor EVMITIheory,

4, Eorecasting Project Schedule Completion by Using Earned Value
MIetrics,

Click “Education,” then ~Presentations and! Papers” for .pdfi copies
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Presentations

New. Concept in Earned Value = Earned Scheaule,

[Forecasting Preiect Schedule Completion by Using Earned Value
Metries,

Click “Education,” then “Presentations and! Papers” for .pdfi copies
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Calculator & Analysis Tiooels

Free
o Ap

V/ provided Upon email reguest

plication’ assistance Ifi needed

Please respect Copyright

Feedback reguested
= Improvement / Enfancement suggestions
s YOUr' assessment of value to; Project Managers

sl Disclosure off application andl results (with
Organization permission)
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College of Performance Management
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SUummary.

Derived from EVM data;... enly.

Provides time-based schiedule; indicators
Indicators donet fail fior late finish prejects
Application! is'scalable upy/dewn) just:as is EVM
Schedule prediction: is better tham any: ether EVM
methoed presently used

s SPI(t) behavesisimilarly: to CPI

s [EAC(t) = PD. / SPI(t) behaves similarly to
IEAC = BAC / CPI
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SUummary.

Schedule; prediction — much; easier and possibly.
petter than “bottems-up:~ schedule analysis

s [dentification off Constraints/ Impedimentsiand
REWOork

s Calculation off Schedule Adherence
s Creation of Effective Earned Value
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Conclusion

S\Whatever canl be done using EVM for
Cost Analysisicani alse be domne using
Earned Schedule for'Sechedule Analysis™

Earned Schedule

17thi [IPMC
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APPENdIX —

ES Calculation Exercise
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ES Exercise Worksheet

Early’ Einish Project (Cumulatyve Values)
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ES Exercise \Worksheet

I I

[Fate Einish Project (Cumulatyve Values)
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ES Exercise Answers

Early Einishl Project (Cumulative Values)
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ES Exercise Answers

Late Einishi Project (Cumulative Values)
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