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Existing forecasting methods

® Planned Value

4+ relies on Planned Value rate...

+ ..by translating SV into time units

® Earned Duration

+ = the product of AD and the SPI

® Earned Schedule

4+ time instance at which the EV should be earned according to plan
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Existing forecasting methods

EAC(t) = AD + PDWR

Planned Value

EAC(t)py1 = PD —TV
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Existing forecasting methods

EAC(t) = AD + PDWR

Planned Value Earned Duration
EAC(t)py1 = PD - TV EAC(t)gp1 = PD + AD % (1 — SPI)
PD PD
PD 1
PD _ _
EAC(t)PV?):ﬁ FEAC(t)gps = SCI-!—AD*(I C’PI)
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Existing forecasting methods

EAC(t) = AD + PDWR

Planned Value Earned Duration Earned Schedule
EAC(t)py1 =PD —-TV EAC(t)gp1 = PD 4+ AD % (1 — SPI) EAC(t)ps1 = AD + (PD — ES)
PD PD PD — ES
EAC(t)PVQ = ﬁ EAC(t)ED2 = ﬁ EAC(t)ESQ = AD + SPI(t)
PD 1
PD _ . PD —ES
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® Apply exponential smoothing to make a prediction
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® Apply exponential smoothing to make a prediction
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New forecasting method

® Apply exponential smoothing to make a prediction

SA‘/Z —a*xSV,_1+ (1 — Oz) % SAVi_l
4+ Small optimization problem:
r—1
i=2
st.0<a<1

4+ r denotes the current review period
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New forecasting method

® Apply exponential smoothing to make a prediction

SV:=axSV,_, + (1 — ) * SV. 4 sv()

1,00
4+ Small optimization problem: 0,75
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New forecasting method

® Prediction of SV(t)

® How do we derive EAC(t)?
+ SV(t) = ES - AD <=>38V(t) + AD = ES
+ EV = PV(ES) (use linear interpolation to calculate PV(ES))

+ Is EV = BAC?
» YES: stop

» NO: continue forecasting procedure
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Review period = r

® QOverview !

]

Forecast SV(t) [€—

Y

ES(t) = SV(t) +t

|

EV(t) = PV(ES(t)) t=t+ |

NO

YES

‘ EAC(t) =t \
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Improving Project Performance Using

® Example from |

+ BAC =456
+ PD=16
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Review period = |3

!

® Period |3 =13
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® Period |3 £= 13

+ Forecast SV(I3) Forecai (13—
» o =0,0589 l
> SV(13) =-0,273 B(3) = 1”273 M
EV(13) = 448,91 t=t+|
NO
YES
EAC(t) = t
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® Simulation settings
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» SP-indicator 0.1-0.2-0.3-0.4-0.5
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Preliminary results

® Simulation settings

+ Network complexity

»  SP-indicator 0.1-0.2-0.3-0.4-0.5
+ # projects

> 100/SP-level

4+ #runs

» 100 runs/project

» For each run: max. 50% deviation from baseline
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Preliminary results
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Preliminary results

® Simulation settings

+ Network complexity

»  SP-indicator 0.1-0.2-0.3-0.4-0.5
+ # projects

> 100/SP-level
+ # runs

» 100 runs/project

» For each run: max. 50% deviation from baseline

+ Forecast EAC(t) at every review period

» Early - Middle - Late periods
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Preliminary results

® Simulation settings

+ Network complexity

» SP-indicator 0.1-0.2-0.3-0.4-0.5

+ # projects

»  100/SP-level

4 H runs Stage % of RD
» 100 runs/project Early [0-30]
» For each run: max. 50% deviation from baseline

+ Forecast EAC(t) at every review period Middle 136-70]
» Early - Middle - Late periods Late ]70-100]
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® Measures of accuracy

+ MAPE versus sMAPE
» Example: Ft = 50, RD = 100
» MAPE:

[RD — fi] 100 —-50] 1
RD 100

» sMAPE:

IRD — f;]  |100 —50] 2

RD+Fy 100+50 o 3
2 2
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+ MAPE versus sMAPE
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>

»

Example: Ft = 50, RD = 100

MAPE:

IRD — f,] |100-50] 1

RD

sMAPE:

100

IRD — f;]  |100 —50] 2

RD+FY
2

100+50
2

3

>

>

»

Example: Ft = 100,RD = 50

MAPE:

[RD — f)| |50 —100]

RD

sMAPE:

1
50
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Preliminary results

® Measures of accuracy

+ MAPE versus sMAPE

» Example: Ft = 50, RD = 100 » Example: Ft = 100,RD =50

» MAPE: » MAPE:
|RD — f] B 1100 — 50| B 1 |RD — fi B 150 — 100 _1
RD 100 2 RD 50 N
» sMAPE: » sMAPE:
|RD — fi| 1100 — 50| 2 |RD — fi| 150 — 100 2
RD+F, 1002+50 = 3 RD+F, 504—2100 — 3
2 2
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+ MAPE versus sMAPE

15
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3

0

PV1 PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4

SP10: Early

B

20
18
16
14
12
10

o N b

SP50: Early

Pvi PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4

Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4
SPI10 | 9,02% | 10,72% | 14,62% | 9,08% | 10,72% | 13,75% | 9,04% | 11,29% | 14,5% | 8,57% | 8,61%
SP50 | 4,42% | 10,12% | 16,78% | 4,45% | 10,12% | 15,75% | 4,37% | 10,04% | 15,76% | 4,3% 4,36%
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+ MAPE versus sMAPE

SP10: Middle SP50: Middle

9 8

8 7

7 6

6 5

5

4

4

3 3

5 2

1 1

° Thvi P2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4 ° Tovi Pw2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4
Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4

SPIO 6,67% | 6,97% 8,68% 6,88% 6,97% 7,64% 6,6% 6,83% 7,58% | 6,33% | 6,55%

SP50 3,33% | 4,47% 7,59% 3,34% 4.47% 5,87% 3,2% 4,29% 583% | 3,16% 3,3%
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° PVi PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4 ° PVvi PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4
Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4
SPIO 7,32% | 7,28% 7,35% 5,15% 5,04% 502% | 3,14% | 3,22% 3,3% 3,3% 5,1%
SP50 2,34% | 2,53% 4,14% 1,88% 2,07% 2,22% 1,52% 1,65% 1,86% 1,54% 2%
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Preliminary results

® Measures of accuracy
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PV1i PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4

Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4
SPI0 |34,14%| 30,37% | 22,59% | 33,86% | 30,37% | 24,01% | 34,06% | 28,71% | 22,98% | 42,8% | 42,52%
SP50 |64,68%| 36,32% | 21,36% | 64,36% | 36,32% | 23,38% | 65,68% | 33,47% | 22,04% |68,39% | 67,65%
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PV1i PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4

Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4
SPI0 |46,55% | 44,13% | 36,79% | 45,32% | 44,13% | 41,27% | 46,86% | 44,75% | 41,42% |56,43% | 55,01%
SP50 |78,14% | 65,73% | 42,59% | 78,04% | 65,73% | 54,6% | 80,6% | 66,35% | 53,53% |82,55% | 80,7%
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Preliminary results

® Measures of accuracy

+ Frequency Of Approximation
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PVi PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4 PV1i PV2 PV3 ED1 ED2 ED3 ES1 ES2 ES3 ES4 ED4

Method | PVI PV2 PV3 EDI ED2 ED3 ESI ES2 ES3 ES4 ED4

SPI0 |46,16% | 46,26% | 43,87% | 60,08% | 60,75% | 60,99% | 78,2% | 75,94% | 75,11% |81,59% | 67,13%

SP50 |90,41% | 87,49% | 68,34% | 95,05% | 92,03% | 89,98% | 97,66% | 95,56% | 93,11% |[97,81% | 95,12%
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Conclusions

® A comparison...
4+ between the existing methods PV, EV and ES

4+ corroborating earlier research (ES performs best)

® A novel method...

4+ based on ED and ES

4+ showing promising early results

® Future research

+ ldentify strengths and weaknesses
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