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O ABSTRACT 0O

Construction enterprises produce a huge amount of operational data which are distributed
among many databases, but these historical data are not collected and organized in the
right way to support project tracking decisions effectively. Earned Duration Management
(EDM) is one of the essential techniques in tracking construction project by using different
indices to measure the progress and the performance of the project time schedule. The
research aims to use artificial neural networks (ANN) to develop a model in order to
predict the value of the earned duration index (EDI) at any period of the project using the
historical data of company’s projects. The optimum design of the proposed forecasting
module has been determined. The statistical parameters used to evaluate the accuracy of
the proposed model were Root Mean Squared Error (RMSE) and Mean Absolute Error
(MAE). The results of this research confirm the ability of artificial neural networks in
predicting the value of earned duration index (EDI) at any period of the project life cycle
ending up with satisfying results. The study recommends expanding the use of gene
expression programming to improve the efficiency of the forecasting models for tracking
indices of construction projects, which improve the tracking decisions in order to increase
the economic performance of construction enterprises.
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Jasall oliy o iy Ananal) Clilall dbiasl) (ailadll (gsad lly sl Jolaa A5 i) gl
SQL Server 4y ) dread) bl aeld s il 28 2y g agiud) aresl L saldie] 2 53 sand)
) Ysms dawial) Jalail) e Bl bl deju 3 4l et L3S Data Source cililyll jaae olid
bl e )
rdapal) s it ol 7 8al) Uil £ agiene cilily 3olgh s WG

o A5 o3 aian Cum (Candl 3a 8 Al A MAPNA 48580 dailll syl clily cudas)
e A0 dsaiiis o lyeSl Y sanaidl) ddlall ilanas Aphall ALl cllaae jglis o lilly dutighl Jlas
o Aladl) A5lad) ) Ayl by 8 eloeSl) Al clandd Ayl 5l kil %50 Ay daas
S IV SShall (graaia (e il o leSlly daally dppaall ASL Jadlly )y Jadil) ajliie ok
Lallall Aaldl 3 lall i)l
e (2) dsaadl el Cum dugpaall 48,80 aplie Glily delsy = 5ad) g agina) clily e )@ L Cudi A
Primavera P6 (e laahiu) a L@l cua Jlly Sanandaj Gas Power Plant g ia aiii Jgas (o
GlBle Gulai & Gas duand JS e Al cilagbeal) aiats lels dedl) il ot ey Sl s
Eaia JS) Apally Alld Legle EDM Lousi€l) 540

Sanandaj Gas Power Plant g du g4 dal 43 0a) gl cliby ge gia (2)J gl

Tracking Project Client Month -, gpn paAp ppI EDI(t) EDAC TED TPD TAD

ID ID ID (AD)
372 11 3 1 1 1850 24.00 100 0.314 1850 3168 10080 8620
373 11 3 2 2 1850 24.00 100 0.394 1850 11739 29768 25179
374 11 3 3 2 1850 24.00 0.67 0.411 27.75 20311 49456 41737
375 11 3 4 3 18,50 24.00 0.75 0.548 24.67 30967 56531 66770
376 11 3 5 3 18,50 24.00 0.60 0.654 30.83 41623 63606 91803
377 11 3 6 4 1850 24.00 0.67 0.740 27.75 52278 70681 116835
378 11 3 7 5 1850 24.00 0.71 0.776 2590 57606 74219 129352
379 11 3 8 5 1850 24.00 0.63 0.809 29.60 62934 77757 141868
380 11 3 9 7 18,50 24.00 0.78 0.867 23.79 73590 84832 166901
381 11 3 10 9 18.50 24.00 090 0.893 20.56 78918 88369 179417
aanaal) bl £ agics o §pdlall dpbdal) datleal) :lag)y
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Sanandaj Gas Power g yial 4l (EDAC) ¢lgi¥) vie a8 ial) 3aall 4yyeill sl (2) JS& jedays
JSEN yeday Cum ((PAD) g5 dall ddaill sl o A3ie ¢ (EDM) dui€all sadl 4k olaiuly Plant
Dekas WS g g i) (g abially Aavgiall 5l (5 e S5 oY) e g el Baey il 0 (puaa
A Jlee S Ay @l Al apyliial) iy aeld 3 cslill uagaiall jalil) L (3) Jsal
Al ayliall DA sl caa s ) @i, i< AJOR-E SOBAT CO - 4Sya off JSall gy am
M b sl @530 g8 IRAN IND. DESIGN CO  48,a cuils Ly 450l Jlee YL Glety Log
Al alia)l by aeld 8 Gu gl Gaagetall el lasgie (4) JSal jedayy WS ASalSall JleeY)
2yl cumps ) @l <) Nirou Group 48,8 ol JSall gy G AilyeSl) Jlee U dpually el
clily sl Gy 1l g9 TUGA 4S8 culS i 8 4yl Jlee S Lually 4Ll apliall Pla
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PAD and EDAC (EDI) by Month (AD)
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Average of Execution Delays by Sub-Contractor Name
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Average of Execution Delays by Sub-Contractor Name
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Data mining OLAP Cubes for proposed data warehouse

dadis Glly jobas (e daliiue 3ade Glaglra JI Jeadl J) lbladl e il cluli (aag
iad (aSy Qe 5l o Ll A8l cleisy Ayyme e A5 5% i Ll dlay) Gpb e Ldise
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cdad) gaa) Jidis (EDI) dami€all sad) disal 46Ldl dagll EDI(i-1) 4ad a3 :EDI(i-1) 4ed .2
o2t lag g pdiall Ll oY) 0 3 age s Leds cpophial) Alad jlus aui 3 5 ) dalgd)
lad iyl

Ay 58 B Gl Cpagiall paats HLEA) ey g paal) el syl (8 cpadid) gl (pagaia) L3
dan] ANY agllas) dapla b {1-0} A5l 48 had) diph slaie] & 85 LAl Lulud) DRl aa saass
-l Allady ASal) Calaa] (Bias laaly ASulll Ay Casi il

ony gl 138 ash ASEN il mydaS a3ty (EDI) aniSall sl dge ol A8 zyad il
caaall gl 3 algal) JleSinls el Jsaadl 4al5ill Cum (e g il o1a] Ll

coolaialy
MName: |Quer}r for EDI Meural Networld |
Description: | |
Data source: | Constructions11 (primary) v|
Query definition:
| % EEIEIEIEN: B AR
~
FH Dim.Project J FH Fact.Duration Progress J
[ ]* (Al Columns) [ ]* (Al Columns) i‘
[ | projectID = ||| Duration Progress ID
[l project Name 4 |[v]project ID
[l project Shart Name [] calendar ID
I:‘Designer Month (AD)
I:‘Countr)r BPD
[ City [w]client ID
[#]type of Project [w]DPIj-1)
[w]EDI(-1)
[w]1
[wl? =
]
< >
Column Alias Table Qutp... Sort Type Sort Order Filter Or..
. o o Pemine | Micn Meninct 3 N
< >
SELECT [Dim.Project].[type of Project], [Fact.Duration Progress].[Duration Progress ID], [Fact.Duration Progress].[projec A
[Fact.Duration Progress].[client ID], [Fact.Duration Progress].[DPI(i-1)], [Fact.Duration Progress].[EDI(i-1)], [Fa
[Fact.Duration Progress].[5], [Fact.Duration Progress].[6], [Fact.Duration Progress].[7], [Fact.Duration Progres
[Fact.Duration Progress].[12], [Fact.Duration Progress].[13], [Fact.Duration Progress].[14], [Fact.Duration Prog
[Fact.Duration Progress].[20], [Fact.Duration Progress].[21], [Fact.Duration Progress].[22], [Fact.Duration Prog
[Fact.Dluration Progress].[28], [Fact.Duration Progress].[29], [Fact.Duration Progress].[30], [Fact.Duration Prog ¥
< >

(EDI) duuiSall 5aal) yipay 5l 480l DAt Lo Jpuaall ptiieaal) pMaicd] (6) JS&
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O Adlide Mael Aguae Gl sae apenal 21y LS SQL Server 4y 4 clil) e cadill 3 oly
IS (b pdgial) piney 5l Cum e ol Jumdl ans ) Bl A8 LEAY dddall AGdll Ciliguas dae
O e cda i) Al £ A g piall (e dgie) Alage 4 & (EDI) LwiSall sl ydise sldic) 5 a5 el
il 5 Az dgaill 382 (pe BT Jal (e il Mea) 0 %30 JSml S A JS5S

ypanily ACa) Jal Al deedle gae JLEaY dglas) bt aladiu) & Giailly z3sal) ol slSlal;
AUl Al Janys (RMSE) Waal) aype Javsgial asil) ) aladiad 5 i 2y <Yy Juadl 230l

Yi=N(oi-Pi)?
N

RMSE =

e

(o) G
Wadll xpe Jausgial asill ,3al) :RMSE
Lol 4eidl) :Oi

e L) 4l :Pi
Glwl) 2ae :N

Al A8l aays 3l Aall HlaaS (MAE) Gllaall Uadll dau gia ansinl i LS

¥Voi-Pi|

MAE =

:ABlial)y il
doe lall apylially deaadidl gl Syl @l 2Dle bl g agiue sk Afiad) 85l 030 b
LS capanilly dlls matilly adiyill AplSa) (e dealy Lo ) ddl) 45,80 (& LA ¢ Ll e 320 (S
Lo liall apliall aiii ddae (& I acal Glosleal) g ilaall Canglly Jledll sl ¢ ha) aBDA (e Sy
Slos Sealinng (ppe IS8 el Jilaill ¢ haly cinan lls OLAP 350l Aldatl) dalleal) clsal alasialy
peal Lo Abpaally lagleal) o Jaanll Zsthaal) cldain¥) Sladl e &) Lea 318y (e ddlide Ciligas
daualy bga am lae DDA plia dg) caway Gllalade 33y il a8 ae Bydlieg Aagps Alpylay )l
s WS il §yhall aladiuly oLl sac il o3 Jie e Jseandl Gyxiy 38 a3 G (el agdll Algss
LAl Bl 3 say apbiiall o cihdine aaly i) sl Jal e @bl g Ganl) cli sl
pladinly el Aug el 850 DA ddsall Cpagaially g pdal g5 Canns g pudall (ge dia) Asye & 3 EDI
ety Lisd) sl Al e lis acluy Les Ggmiall dyuanl) Al ay bl e Ganll il oo
Wilad) aball aplially Sladyl a8 apliall adil) dlee Gousty 0)93 rrany 53lls 3)Sue Alaje (& ¢y 0l
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ey 5l e SalEAY] (Say AN A8 (g paal) el EDI Aed sldie) & cpa b cASEN cDlaaS
GV ALYl @iy araall dadlly 4%lies Jaal) asii adil 31018 50 Alaje & (EDI) dasiSall 5adll e
i3 o Joanll yasd) 138 Hasinl (Se Ul  (EDAC) e lgiV) aie dadsiall 520l lus 8 agall 0)50
Ji aball & clihail (5f ga Jaleill uajp gy pdall Y ity il cJifinall b g el Als o Asse
el 53l a8 (3) Jsaall el ALl apliall i Jglaad Lag)ll bl alasiuly ellds clghiga
oo atll Caasal lasly 2 A Apiiall dgnael) IS 3kl Gladl Uaad) Jasgiay Uadll aope dowsidl
LAasdall Al Gliguac e e il

sadl) e Aty gall ol Juadl Clisuac ‘67 (gsls g Lpad) ARkl Glsuac s A A il
Laisiay Wadll aupe Jagidd RMSE aasill [3all o J8b g pial) <l (he i) 3538 JSI dpuailly duniial)
saal) e sl Al Ul e ol lalada (7) JSEN jedayy el dad Jdeliy MAE (ladll Uasl)
Ay Agaall il po d3jaally EDI jbnall Ly sl 2y Sl 2l 48 ce oypn ey gl EDI dusdl)
bl Al dally

gy a3 A il dyanl) clSpil) g ilail slhaal) Uadl) Jacigiag Undd) apa Jacusial au il Jdad) ad (3) Jgand

A clisuas s . RMSE* . M,.AE ’
didal) dagha) (Wi gae bagia i) (el Uail) bouusia)

1 2 0.1327 0.0922

2 4 0.1353 0.0904

3 6 0.1166 0.0785

4 8 0.1238 0.0807

5 10 0.1319 0.0945

6 12 0.1245 0.085

7 14 0.1385 0.0955

8 16 0.1331 0.0934

9 18 0.1523 0.1056
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Daota Mining Scatter Plot for Mining Structure: EDI Neursl Network
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