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BB

2

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 Estimate at Completion (time)
Prediction | (EAC) (supplier) EAC(t) (supplier)
Independent EAC Independent EAC (time)
(IEAC) (customer) IEAC(t) (customer)
To Complete Performance To Complete Schedule
Index (TCPI) Performance Index (TSPI)
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Indicators
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ES=C+ 1| number of complete

Earned Schedule ESwm periods (C) plus an incomplete
portion (1)
Actual Time AT, | AT =number of periods executed
Schedule Variance SV(t) |SV()=ES-AT

Schedule Performance SPI(t)

by SPI(t) = ES / AT

To Complete Schedule | TSPI(t) TSPI(t) = (PD - ES) / (PD — AT)

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

Independent Estimate | IEAC(t) IEAC(t) = PD / SPI(Y)

at Completion (time) IEAC(t) = AT + (PD — ES) / PF
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=S Applied io Heal Project Daiz:
Late Finish Project: SV($) and SV(i)

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 ‘

20 2
AT
0 b—h—h—h——h—h—h—h—h—h—h—h—h—h—h— —A—H—A——H—A—A—:jj:‘::ﬁ’tf 0
-20 )g-—-#-l—l/'/.— -2
Stop wk 19 AN ’\
= 40 S \ -4
= Sched wk ZO\\ Re-start wk 26
S .60 \ < 9 6 2
— \\ -
L \ X )
© -80 -8 ;
© \
A -100 N -10
-120 ¢ -12
-140 N 14
-160 -16
1 23456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Elapsed Weeks
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SV(%) Stagt]r c'[‘$17 SOOJrJ spite ¢ Jf schecdl
Before trending to $0 at groject cornoletion

SV(t) correctly calculates and displays

Weel on weer schedule delay

Project-14 week scrniedule delay @t comoletion
Conclusion

SV(t) provides greater management utility than SV($
for portraying and analyzing schedule performance
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Early Finisn Project:
SV(E) and SV(i)

Commerical IT Infrastructure Expansion Project: Pha

Cost and Schedule Variances

as at Project Completion: Week Starting 9th October

ses 2 & 3 Combined

XX

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

» 5.0
55.0 o/
Sched wk 25
V4 - 4.0
45.0 /
_ 350 / X - 3.0
S Stop wk 16 / /
< 250 20 o
& N, / / SR,
»n 15.0 A o
5 //\ 10 2
S 50 - Y
a M%;%&mﬁ.— A4 00
-5.0 e AN S~ \\J/
-15.0 Re-startwk 1 10
\\é
-25.0 -2.0
1 23 456 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25
Elapsed Weeks
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Tnis project cornpleted 3 weeks anead of scnedule
In splie of exiernally Irmnposed delay beiween weearnd 1

rlife oproject

(D

Al
SV($) and SV(t) snow strong correlation ov
Including tne delay period
SV(t)'s advantage Is calculaiing
curaiion
Witn Early Finisn projecis
=S meirics SV and SPI(1) nave penaved conslyialin
thelir nistoric EVM courierparis
Conclusion

SV(t) provides greater management utility than SV($)
for portraying and analyzing schedule performance
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*Furtner Develoom ents“
In Earnecd Sc 'm
To

Calculation of IEAC(L): short forrn
IEAC(t) = Planned Duration / SPI(t)

Plannec Duration for Work Rermaining

PDWR = Planned Duration— Earned Schedule cum
Analogous o ine EVIM BCWR

Calculation of IEAC(L): long forrr

PDWR

IEAC(t) = Actual Time +
Performance Factor
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= Prediction Cornparison
early and Late Finisn Project Exarnples

>
()
T~
C‘/

IEAC(t) Metrics at Project Completion IEAC(t) Metrics at Project Completion
Early Finish Project Late Finish Project - pre ES
Planned Duration (weeks) | 25 Planned Duration (weeks) 20
Actual Time (weeks) | 22 Actual Time (weeks) | 34
Percentage Complete cum [100% Percentage Complete cum _ [100%
CPlcum| 2.08 CPlcum | 0.52
SPI(t) cum | 1.14 SPI(t) cum | 0.59
SPI($) cum| 1.17 SPI($) cum | 1.00
Critical Ratio cum | 2.43 Critical Ratio cum | 0.52
IEAC(t) PD/SPIt) cum | 22.0 IEAC(t) PD/SPI® cum | 34.0
IEAC(t) PO/SPI($) cum | 21.4 IEAC(t) PD/SPI®) cum | 20.0
|[EAC(t) PD/ICRcum| 10.3 IEAC(t) PD/CRcum | 38.7
In botn exarmples, trare ES oredictors (In redjail to correctly

Cic
calculate the Actual Duratfion ait Cornoletion!

The ES precJJ or, SPI(Y) alowerrecily calculzaies the Actual
Duration at Cornpletion in ootn cases
17t HHPMIC for)/rlgmr 2005
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retlor Pf&‘ JJQ[JOf(cont]nued)

Pre ES formulae and results algebraically flawed

Cinere Is litile tneorei] EJ JL Istification foi=VM
praciltioners coniinuing to use tne gre £S oredicgo

of scnedule performance. Conversion to and Usdares
pased tecriniques Is strongly recornmenclec).”

1
U )
h '\
L,/ b)
(D
)
(D

There’s got
to be a better

method!
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IEAC(T) Predicilons using 25 Tecnnigues
Sarmerearly and Laie Finlsn Project Exarmoples
IEAC(t) Metrics at Project Completion IEAC(t) Metrics at Project Completion
Early Finish Project using ES Late Finish Project using ES
Planned Duration (weeks) | 25 Planned Duration (weeks) | 20
Actual Time (weeks) | 22 Actual Time (weeks) | 34
Earned Schedule cum| 25.0 Earned Schedule cum| 20.0
Planned Duration Work Planned Duration Work
e 0.0 . 0.0
Remaining Remaining
Percentage Complete cum [100% Percentage Complete cum [100%
CPl cum| 2.08 CPl cum| 0.53
SPI({t)cum | 1.14 SPI(t) cum | 0.59
SPI($) cum| 1.17 SPI($) cum| 1.00
Critical Ratio cum | 2.43 Critical Ratio cum | 0.52
Critical Ratio ES cum |2.37 Critical Ratio ES cum [0.30
IEAC(t) PF = SPI(t) cum | 22.0 IEAC(t) PF=sPiycum| 34.0
IEAC(t) PF=5SPI($)cum| 22.0 IEAC(t) PF=sPI($)cum| 34.0
IEAC(t) PF=CRcum| 22.0 IEAC(t) PF=CRcum| 34.0
IEAC(t) PF=CREScum| 22.0 IEAC(t) PF=CREScum| 34.0

Use of the ES “long forrm” IEAC(T) forrnulz, resulisCOrrect
celculzition of Actuzl Duration ai Cornoletion
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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— |EAC(t) PD/SPI(t) ‘

T

"

Nov 7-9, 2005

()
g 2 lan Dur wk 20
n rw

2 % .ol o oo ,,/ﬁo-a N o
s _.4:-.—1—.—&
g 15 / / / ‘
) 0 / Stop wk 19 Re-start wk 26

5 //

0

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
Actual Time (Weeks)
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I=CD Predictions using
ES Tecnniques:Weekly Plois of
Incepenclent Estimate of Cormpletion Daie

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 ‘

25 R 28 Jul 90
Plan Dur wk 20 )

Stop wk 19 .~ Compl Apr 7 ;szlnggoo

20 v e e 16 0un90

1 02 Jun90

15 % /f 1 19 May 90

Re-start wk 26 | 05 Mayso

- 1 21 Aproo

10 )’#%WM 1+ 07 Apr o

1 24 Mar 90

5 / -+ 10 Mar 90

1 24 Feb90

/ 1 10 Feb 90

0] 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)

Duration (Weeks)
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ES formulae and results are algebraically correct

“Wrilst assessrents of the prediciive LJ'E]I]‘ty SIREE
J ., ¢

celculaiied [IEAC(H and ine relatly

( W
Iﬁ
—
(D
_
(—
(D)
Q
—
S
)
—
()
(D

various performarnce faciors avallaole are matiecs |
Iriner researcr rlmrl ermnplric validation, tne

There IS a
better
method!
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?%32 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
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J J
40.00
35.00
30.00
n
v 25.00
o)
5]
; 13
~ 20.00
c
je
S
5 15.00
|
10.00
5.00
0.00
01 Jan |29 Jan 26 Feb 26 Mar 30 Apr 28 May 25 Jun 02 Jul 30 Jul 27 Aug
Actual Time (weeks) 0.00 4.00 8.00 12.00 | 17.00 | 21.00 | 25.00 | 26.00 | 30.00 | 34.00
—&—Planned Schedule ReBline #1 0.00 4.00 8.00 12.00 | 17.00 | 21.00 | 25.00 | 26.00 | 30.00 | 33.00
=>&=Planned Schedule cum CBB 0.00 4.00 8.00 12.00 | 17.00 | 20.00 | 20.00 | 20.00 | 20.00 | 20.00
—li—Earned Schedule cum 0.00 3.84 8.60 1256 | 16.87 | 17.45 | 17.59 | 2591 | 28.70 | 33.00
—— IEAC(1) SPI(t) 20.85 | 18.60 | 19.11 | 20.15 | 24.07 | 28.42 | 33.12 | 34.50 | 34.00
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——CV cum 0.00 |(12.14)|(23.70) | (42.92) | (87.31) |(108.61)|(121.43), 6.96 11.09 | (2.30)
——SV($) cum 0.00 (0.41) | 6.65 6.73 (1.42) | (22.07) | (46.48) | (8.60) | (5.22) | 0.00
—&— Target CV and SV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
=@ SV(t) cum 0.00 (0.16) | 0.60 0.56 (0.13) | (3.55) | (7.41) | (0.09) | (1.30) | (1.00)
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M O T\ P e \ \ / ~
~
£S5 Exerclse Worrsr
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
BSWS($) 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($) 1.095 | 1.100 | 1.029 | 1.030 [ 1.034 | 1.034 | 1.030 | 1.026 | 1.027 | 1.028 | 1.023 | ------
Month Count 1 2 3 4 5 6 7 8 9 10 11 12
ES(cum)
SV(1)
SPI(t)
I_. Fa Y J I_. r r —a 1 r ol J Fa . 1 r Fa J )\ >
carly Finlsn Project (Curnulative Values
17t HHPMIC Copyrignt 2005
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—< Evarciza W Srieel
~
=S Exercise Worksneet
Year 01 | Year 02
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
BSWS($) 105 200 515 845 1175 | 1475 | 1805 | 2135 | 2435 | 2665 | 2760 | 2823 | ------ | ----mm | -mee-
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($) 0.905 | 0.900 | 0.913 | 0.911 | 0.906 | 0.892 | 0.892 | 0.890 | 0.883 | 0.854 | 0.879 | 0.905 | 0.955 | 0.981 | 1.000
Month Count 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ES(cum)
SV(Y)
SPI(t)
| aite Finisn Prolect (Curnulative Valueaes
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I_. (g I_. \ r ; -I —a \ (‘a
~
—o mA2Clse AlNSWalS
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
BSWS($) 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(1) 1.105 | 1.032 | 1.015 | 1.019 | 1.027 | 1.025 | 1.024 | 1.023 | 1.031 | 1.079 | 1.091 | ------
—zirly Flnisn Project (Curnulative Values
:.C / J_. .r] J.r] \)J\/J- 7 - .r.r cll N cUllT 2o
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—S EARrcIse Answers
—o = AelClse AlrsSWers
| Year 01 | Year 02
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 | 5547 | 6.409 | 7.288 | 8.050 | 8.467 | 8.967 | 9.522 | 10.316 | 11.159 | 12.000
SV(1) -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(1) 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
Late Finisn Project (Curnulative Values)
= Ol o cll 7 WL ] RS
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