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Evaluation and Prediction of Performance-Based Project Performance Using Multi-
Criteria Decision-Making Techniques and Gated Recurrent Neural Networks

Abstract :Evaluating project performance is recognized as a critical aspect of project
management. This study aims to present a comprehensive model for evaluating and predicting
the performance of performance-based projects. Initially, factors influencing project
performance were identified through a literature review, and then a comprehensive
questionnaire was designed and distributed among experts and specialists in project
management. This questionnaire included a set of questions that examined various criteria for
evaluating project performance. The collected data from this questionnaire were analyzed using
factor analysis and multiple regression to determine the relationships and dependencies
between the criteria. Then, multi-criteria decision-making techniques like TOPSIS and
Analytic Hierarchy Process (AHP) were used to rank projects based on the identified criteria.
These techniques helped to identify and weigh the key criteria more accurately and ranked the
projects in order of importance. The results of this ranking were used as input for Gated
Recurrent Neural Networks (GRNN) to predict the future performance of the projects using
machine learning patterns. These neural networks, utilizing the training data, were able to
analyze and predict project performance more accurately. The combination of statistical
analysis and artificial intelligence techniques in this model increased the accuracy and
efficiency of the evaluations, helping project managers make better and more optimal
decisions. The results showed that this model can effectively assist in evaluating and predicting
project performance and facilitate the continuous improvement of management and operational
processes. This study also suggests that the proposed combined model should be tested in
various industries and projects to assess its generalizability and effectiveness under different
conditions.

Keywords: Project performance evaluation, project physical progress, project ranking, multi-
criteria decision-making, project performance prediction.
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1 Cost Performance Index (CPI)

2 Earned Value (EV)

3 Actual Cost (AC)

4 Schedule Performance Index (SPI)

5 Planned Value (PV)

& To-Complete Performance Index (TCPI)
" Budget At Completion (BC)

8 Estimate At Completion (EC)

® Schedule Variance (SV)

10 Cost Variance (CV)
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! Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
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! Gated recurrent units (GRUs)



G5 HE Sy e S8 Y SO
SN 1 b 0l Bb b Bl 4 el (al 3 S8 0T 53 45 Ske diki-oli S geladlo e S DMy
St s ,ly 2308 DM 1 ke o 5,8 o s Sleodson S (28 Sl Ay e 6K 53028 S
e 3 Bhor pex 5 ot blas sla0ss b Rpog S (L? Olg Il Sldie L X it (63555 ¢ Slaiose &S )3 052
e DM B g o SlySast iseT Ol 53 1055 5,8 S5 eSS i a3l 53 (ors o oS o ) g s oS @b Sl
A b 1 B 555 n el O, 8 Olg I b SleySasa O Sl Jeole 5 Liss Oode Sl L 5 6L
sbojs b Apoq S (lf Olgs Sl e b X gt (635,55 ¢ Flanissn o8 alie oodome oo &8 5 153 8 eslizal ol
Sl 53 Salis 4 e Sl 5 0dd oslizl a0y 3 sl LS o e i e BB 55 Lsbio par 5 b Ble
L g g0 Ot ol D53 53 oS ddr Sla3s)s b g odh (labal b (S Olg Sl s a5 08 g 5 0 s8 o s
oS3 5 o oMl st g I 0355T s 4 sl ol 513 )3 5 on 3,15 S 2l SIS B G 4 5 358 o8 ez
Qe Olg Sl 5 1y e Sledbl Sl a8 b 548 o0 gl o Sil56 cuf,;g@u,;,ﬂ;f@,;,bﬁ

)}.&Gawl:mv ¥ QY;@&LJ;-UA&\U.»LJ .L\fafé

ze = 0 (W, [he_1,x¢] + by) (f)
1. =0 W [he—y, x¢] + by) ®)
h, = tanh (W.[r, * he_y,x,] + b) )
he = (1—2) *he_y + 2z, % hy \2

Jwe by -Y-r-v

R?) o a6 5 MAE) ot Glan (500s ¢ (MSENast Solay 0 080 jloms a5 egnlgity Ja s Shos 2351 81

REVLIW-Y 6‘1"&}:‘:{ 6LAJAA Glf-))‘ BERP LSL"’)l:M &S ol 0l oslaial

1 - W)
MAE =~ |y = x
i=1
1w , @)
MSE = = (v = x)
i=1
RZ= 1— Qi —x)*)/n )
Qi1 —x)*)/n
-t

ot ol (slaess 4 ad 5 5 435 4 8 oy (ae (85 4 345 0 0315 DL 5 0l plonil e 51 (SAL4T 5 ¢ e



‘/.5.?/\' j‘cJ)‘ 4.1>-jaj.3.v\.fu dLﬂJ‘GS}ﬂjQ)U&J‘ ajfwajag.i}b &Lﬂ\@d}-ﬁjb)béﬁ:ﬁd\ MLLL.«:J._‘:

fb’bb}J.f»JL»J\J.S.:}{a:l.:'cwb‘.dj\wf)amfgalﬁ\QTav\?um&Lﬂﬁ.cpsbfja.xa‘:éngx&jf‘bwvufcfﬁ

AP0 sl e 3 Ly A ALl B Y 555 Dol 05 ramainie 5 YY) o3 ol 5Ll gl

ALl 08X 5 0555 Sl ranaine el A e OB el IAFAY (ps do e 55 5 Lisls fruly OB S S s

RUHEPY dali.iél:
235,03 6 Lulsy s ulss b Y J9o
sad | O s | O s s sl
45y S ylslin!

AN g vY/$ V/YA oNY Gl sl 3l culo

AR \AR YVIA AN F/AA U Jomo 50 OBIGe! 4 w jiwd

YARNY o/ OMN/» AR /¥ o Slasl o Jolad

VA £/:0 ARVA \/YY o/¥F 0395 pow d5los

AV o/ oY/Y \/YY ZA% o 0 by &g

A s Y/ \\$ OAD | o395 Pl e 38 higel § B slae Gdmugs
AN Y/ YY/% o/voe F/7A o9y plxil (o 38 DBICol O8g9 (w fwd 30

J‘ \;J»Lﬁ) C_,..»Yb J.«L«: aMJQL&: 9039 ¥ v—;: LSLA-“‘ O 5)&.&.& u.;i.rl:ﬁ R | JJ‘JJLO @)}f Le! LCAMYL fAQ wit:.d

POV oSSla b o3 53 (s 55 51 Caldy ) 3y Sy (5345 sl 5 ol (o 0. oSSl LoSs 0 ke

g;.wt,,v:s‘5L¢é.ol‘-xw\§@‘dti)}bqg,u,\jsb,;ﬂb,;a.\a@égﬁpuo,@w}:c,u&ug\wu

J)‘)Mé)b))‘ubb\b)\f Ll g;.wybﬁtwhcj}ﬁ)b QL&A‘ .L..u;u.» S 5 u.iU:) G)}S_gaj}ﬂﬁuu)\ C_aiLﬂ) Ll

23 Wzl o VL 55 pite s Shes 5 by w5 51 Culd) ol 5 (65 18en o7 das g OUS oy b 05051 ol

Al )8 Ly, 5 oo, Sbs

L&ojjj.; ngla& u;"li))‘ .Y’Jju\?

2 <] ) S il
e | T weps | T | s b seso
) 3 31 biuw!
Va¥as O/NF AY/A 4% ¥/7f 055}; ‘.5"'\':" 39 hsmu) be )
S § Sra>og b Ilol slads 3 sl
/N8 O/AF AY/Y IVE f/5% 2% (F£P ShAxdnh Slol shdu i bm
ojg}.;
VARN ¥/ 7€/ /YA /v 055)2‘ @t\-ﬁ)a Q‘mﬁ"‘e}l’}
/AFY o/ v \idAd </AQ A7AN 039y b g Ll ol




Y Y/re av/Y \/¥D /Yy Som 10 4 039 5 JG w7 2

VARV F/YF #4/¢ VWY Y/AA P9l yebd 039 ¢ (SNwilo) Sbdua °)9T)?

A Y/48 YA \/¥A s 039 & iy (81 ilio g ko
Ol ol LFSF o laamsg b SLal slaay ja S0k s o 0L |y Wods 5 Shee byl 55 fge balye ¥ Jgr
35 4 5 VPO Ol il 5 WP o S0la U 05s s JUist AuT 3 das o OLES 1y oS Ol a5 (oMl a7 el + VF 5, luilnd
by s 5 (P57 o K0ka) (BLS1 (slacey 5 sl Jals Lalne o SV FPF 800 b e 5m Cupike (it 03,15

el o e 5 (VFD ol i) o550 JUESH T3 s b o il o iy ks (FSF 58000) 035 st 55 (su0le

g wil.:a bl oyl syt s 0 ch‘ﬂ): Solslias Glal sl a5 das o OLES pacds 3 0 93T .ol (VYA Ol i)

L g o o gremn W slins 5 e DB AT 5 5 BLST slady ja slawl cstuOle 40l s

bo3s s (Su i b i bl £ J9u

Sl i il
Lol BW-3%) Q<] WY & ylxo
% P ? KR | oSl %
N2VS N I VIR BNV \/FV Y/+¥ 0395 Jbo & hos (§ o3Il (51 CPI 31 o3likn! paw
VAN \7I% FV/¥f /Y4 YAV | 0399 Shwilo) o piw (S g5 031l STy SPI I oalatu! adaw
S Jldos sy s I W, 9 TCPI 31 eléulchw
DR | e | vy V5¥ pp | 20 SERE SBERIL FHow S e
039y SBlodl 4 Jliwd Sl
Ndlo ) Aol 9 s BWST b 391 819 SV 31 oolaiw!
e /5 YD \/YV ¥/F0 S B O ‘%””‘5’? e e
0395 19 9 ol
140 3 dol g o0 SWST1 b jsl 8le CV 3l colara!
VYA /0 AB/A /) frva | 2¢ el X ‘5"“){ Sl2 e hw
395 '3
Y F/AQ VA/A \/ o £/09 S oI gl wlol g Ol i Jlos!
byl oly a9 Sy ylmo 31 05 Y g l?Tth
/44 v/Ys ov/Y /e /vy @21 O SB35 OF g (B
0395 & ylos
La! S el sly 59l Foilnl & O 45
Y F/ar VoA /YA g | S ROMAEIS b 9 s 0 jlul g SO
b ylxo opf

MLJ’ U’:" d%‘ u;"\f.))‘ LS‘_)" CV )‘ céulf.ﬂ‘ J.GLSI JA‘}P Lff-)'.;("é" 4§ M)U’.ﬁ QLLJ Lha)“}ﬁ éj:ﬁ g;ﬁj&:._:_ u’_:L':_))‘ @b
By Q‘Jm‘xﬁ’ Jls! E) ccjjj: oldal @ Ls’\...':.w.s e ‘57\:.1.:..0 6\.&6.,\../:)\:; LS":'QJ':"':'L L;‘J.;TCPI J‘ oalaiwl LBS)J.; gi";‘j} L;““"lj“
CPI 3l eslazal 53 55 Ol 5 b8 Soglds o i Bl 5130 9F y Jelse o wial:.nﬂafﬁ_,ml Latgﬂfa)’h\jl@lzjwl.w\
5odd gdiile) sl o Ol ool 6l SV g cguiile) b iy (6,8 051l 6l SPI Jbo 5 Shes (o, 80510 ol
Sie 5 S8 gdome 05051 05T 4 4 5 b (55 15 2T e luad ) (s 5 0505 wlal 35 o0 odalie o5 (2315
las S ojlbl 4 by o Sli 1€ 5 TCPICV i eslinel clulg 53 . Coml Oglize Lo y3 D (5 lslan peba 53 000 ISP

ln oSy (S b sh bl 5o 1y Sl s 5V e s

ajjﬁ:): oslawl 390 Lghé)jtéjbh)\}g‘ d\f-))‘ .0 ij\?




Ok L
el S 30 9555 o & ylzo
A5 syttt | O
bxil (sl p colaiwl & (£ LS g by pl Lt
oy | oeve v | ovea | e | PSS I30 SRS S BIRTS
0395
> Sl gbwsT s 19 Gnos S s
VALV R 70T 22 N e | IEE P @D 9 Bl S oge Sl Sr Slacss)
0395 plsl Oboj
> syl 9 s SBG IS 9 LS y9Te Wb
v | owee e | wre | wes | 2B T ERSIBI RSN 2
0395 CodeS
YA \tid vA/Y VY ¥/.8 oalitul 390 (SS9 9 byl med Skl
Iyl loslaiwl b o} Jllos Cud PLL)
o | | sas | v | opas | 7R TSTERIRSAR S %5‘5“ e
PP S’ 9
AR ¢ ¥/A¥ Va/e V/YY ¥/ 355}1 IS A éh‘s)swsu)[i[ C’hﬂ
S oolawl & B 59L8 g byl 3l (5 Slaxil
NEA | o | ovee | s | ey »°° 50 SBEIFS I BIF SAR
039 5 Slof J1 9 3L Ol i’ (Ll
Jldos Cud BLL 1y oud plxil Oilold!
dav | ey | sy | v | e | SRR 9L 38 52 00 £
©39%

)\A)\J'.ﬂLgﬂ.ba.g}kb.{:\q.bﬁfLaua:‘-bidJJYl{s\fM:@QLidLAajjJ.;).sa:L&:Ml:)}.aL;LAstté)\AJIJ'{\u.:l.i)’)\@l:}
U:)\J';’\&i\v@%@jcojjﬁrb.dl‘_;\j.wl;ﬁL;LALgJJL'..é)LA)U{\gl&dhoj}ﬁ&b‘jl;h}@&\ﬁLgbwbjsudjﬁté
s T3 5 g 0055 oS 53 Shos syl s dydor (Sla 55 5 a5 5T 5 51 55 55 DIk O g o s .ol Las 555
el o otalin oy 5 55555 5 Ll 3l eslinal U oy s Slbhes kS 5 SIS 55 5 cods s Olos dsb 5o 51
gl 53 00 3 ST P e 5 65 sadams 0ge3T o bT 4 a5 Ll et ls pl (giuad ) pelaw ey b 05T el
olie ST S 5 eyt (5l 558 5 LT3 sk clacs )58 5 LT3l (5 g ool el o lita o33 0 (5 lslins

le3 S S 35 55 o3zl 5550 (Slas sl 5 Uyl o5yl 5o 1y bajlaal o 5V

berle oLl Jeus

Slinl | epSile 1 il o slod
S| e ] oSt o L :
L 49y S ylsliw! Ty
e i A Kl AN 0392 35 &I W9y 9 coloy (b |
ARLE Y/\Y £4/f +/F0 Y/av o395 & Khos I3 v
iy YA V/¥ +/64 YIAY 0593 o 310 b s etly 3 v
slanw! o & G3 g yylpl byl 3
I RN EAIY +/04 Y4 ° 290 SS9 9 oIl (2000
0595 29




SOl S D) o 4 o5 55 on (stpaih S b ba e L 1K ol el (el a5 slae gy 3l ey
U0l 5 se3sp (suad s 4 (o3lgiiu 38055 3l eslimel b e pas L a Slael 03557 Sy | ey sl 2 Ls a5 s slome
S8 elizal 350 (o3l 02 S o 5 Jlne 2 055 Ol 4 B sla et s 51 S a algikael uSls 5 e 050 A
L suad,s (Gl S e slaeds ) ey 65,8

Ol (2855 pl g sian SSle G oV 0 48T sl Ol 1 )3 (S joe 08,0 &K 4 bgr o Gsb sleds ol S5
S Sl ok il 5 L)1 Ol ke 5 055 53 O e SIS 8 pl ey S laly 53 )l sy e g2 OT U S5
FBY Jsder 53 a5 Wl (guasy bods p (golgri Soy 5l ealital b as dins Lol Lo cpl 4 038 sl 2 o
90 Lile o lme A 6Jf¢-~@ Sl iy plo Sheslinal b baeSs csalgiiny s Sl Juol s SIS 5o ol sdalin
5 @3lgihy Jie 3l Jools mls o aumlie &5 b Wlodkd (gduasy (Jow &b uuT 5 5 (G55 (sosle o) eop 5 n fee
3,88 e b ba,y ple

b e ls siuas, Y Jour

Veodon | Redsn | Aessn | Vessn | Podsn | Oessn | Fedon | Yeisn | Yedon | Velsn S
v V. £ q A o \ v 7 ) RIN-R e
» X 5 v . F \ A 7 Y| o A T
Y q 4 \s Ve ¥ A\ A o \ MU
Y q o A ) Y f v 4 \ 39 soslw

el 0 o3litl Cand 5 Lo gt ( Jlo 3 Shos wies a4 baoSy  shuaib sl lady e o Jry Sl alsl s
5 Shas aws 53 o3y plo s Jowgze 5 Shas (gaws ;3 Y sA D F glaos ¢ Jlo 5 Shas (gatws 53 ¥ )0 ) slasy
ol dsber st Bedsn ale gbil s uads (&S (S5l e 4K Sl ealital b e 0,8 0 13 Cand
b e a0 S o gt [y oS (IS SLiel Olnn (511 383 05 e 4 5L O 5 L35 Do 4 )
S s Aol Glil s, b Lol ods (b 055 5 (JS Slaal o dins 0L Sla g 5 5 slias 2 4 Lgy e Slais 55

Lol 03 S (gAuaib dws aw 431y L L;m;,ﬁ«s.ms.gwb&;w@uvdﬂ?m;cw

bodsp st Y9

R? MAE MSE POPYC]

-4 Yaf LAY =S i3l e S

3L s S Sl 2l b e sl 0k 03Ul no S5 5 (it (51 sl 5 S5l o gy 3 andllas oyl s
S O ol 6l Ty eds s S Slael gy ol 3505 e oS ple b3l s Guady m ot 4 addllas ol (25
Fob S 0l 5 0s esku Lol 28 228l a4 Sl eslizal S e i Olas a Gl 83 055 e &
Sl Wslne 5SS o 4 by rslie Jols o8 olacss sy 588 i 5o b sd o edsn suady 5 (gbiol Al $ O
b oes 048 ol Gl ol 1 b e (gaSs pl el 059 SIS Sliel ot Ol 45T Sla s 5 5 Sl 0fs o

s gn plonil 1 o3 r (seuad s 5 (3l FobsS Ole 53 5 Fesle oy g 4y cCilibnn Slan VY oo 8 s



oo Jgdo cpl ool 0t 03557 WoSs o s i 8y (&8 (38 3L omae 4K S oslizal I ool 2B sl s
5 ae LU Ysans olie ol ol e 4K 33 5 28 okiasolis 8 Cwl R 5 MAE (MSE slalbs ,s5lis
a3 Gyl 1y plin s koo ol a2l 55 45 Sl Ja 0399 0 55 (Sokas0lis | a4 055 R2 Sltie 5 sl Jao 4 6555
A 53 s b olie Ol ge 4 48 LHls Juae glalest Ol 5ee 4 o)lil cei 5 4 YAF 5 YV slusl L MAE s MSE 5l
s alie 5 odd e polie pn s b6 Bl godias0lis R (gl &Y YU ldie (optman Lk o 45 8
b (i Ja s Shee 5 33 51 (5,8 030 &K 0l ye 4 ¢ g g0 ol 4 o

S5 4o § Sy -0

Slaosls .l ol oslatal (5T Sla fudows 5 asliin y >k (DLl 5,0 Juls d:f Gets gy ) caalllae cpl s
S eslial b 5 by I @ baoSs 5 Shee b5l slagasls 5 sl (Lol sl 08 5 5 Al 5l ods (5557 mer
ok T s Shes i Sl (25 (385 onas LSS (e Lk (a5 Lo s s oo Lsffpw s,
3 Shas st 5 2450 g el 3,055 (o san Ssn 5 LT il ¢ oS (slaesls I oS 5l ks eslil aos

! a); 43‘)‘ LAoj)J.;

5 Fp ey 5 LAl slaa ia Ly e 0] g M I Gl ael sl Sl ol g oS s 0 DL adlllas ol
C_L'Z.: hajjﬁ: LQA;{A:J‘)}[AJL:M LSAbOJ.j Lgbf Lg)% ﬁ)}iﬂ .u\}‘)‘: &YL gL..:a.A\ ojjjg: @)B)&‘J CJ\LU‘)‘ J..iTje
Gadie 5 (5l Gl ssy Sl eolimul Llods 3 ,ae ojs, 3 Shas ol 6l sure Glaslae 5 o3ls 1)1 Jsd L6

ST n $SGST 0l 5 bt S gy ealial 5 ol 551 AT 8 5 s 4 Slinloms

é&fjgwéh@)oijgéﬁfwéh&ﬁsQ;Lg;l@;,iﬁdvuJM:@QWﬂjﬁd\dhc\:&lﬂ
ol 53 ey G5 s b Ll ol S e sl o3y 5 Shee b5l LS 5 285 o 5 b6 sse 25
J:w,mu.\;;LAUL_MJ;%L;,;fﬁwsL;Lmi:&,-mmusmauuLgtwmudmowg.wb@\}swwj
S eSS b AT 3 s s s b igy ol 5 S ESGS W 5585 (Gekus Jsl 5 olelid 4 Ll e 51 e aludus
L.wltm.uféﬁfv.:@ S iy oS 5 aS Lol ol ﬁ;@ia,uw.(r\‘\—\‘\v YA ol s s Dandage)
Y Macura) ssi seie bods , 3, Shes 5585 o b 4 Ll 5 o omes Sl Wil o g s eSS

(A1

Lo (6, mn (Sla s, o Lils QLS dioe Sl ol Kos la tagh & el badlas s (g om
LSt wile (6 54 i (Sla s Sl ealinal 4 3L 5 LS (B ooy (sl T pite (1 Sl (s 2 @ 05 Lne
¥+ ¥ Vanhoucke ; Vaseghi) s 8 <o pie sw)s @ 1y bojs, o Sdom Ol b ol 28 28850 wae
Lo bl 28 5 S5 35 4 L1550 o gmmn o 5 solT la Mow S 5 &S ws b 55 tasn opl 55 .(1+4040



Ll oo oS 5 sadde jleslanal S das oo OLid 5 sl iy (s iy EB L keles eyl ol glaasl (S ssba
Waosspy pite SLSL 5 aoms Sl 4 a5 L ladule ol ST ST W 5 Shes gt 5 U A0T 8 s @

osTon alp ba o 5 ot 53 15 6 2 6l llas]

&b

Szilagyi, 1., Sebestyén, Z., & Toth, T. (2020). Project ranking in petroleum exploration. The
Engineering Economist, 65(1), 66-87.

Macura, D. (2019). Rail Projects Ranking under Fuzzy Environment: Serbian Rail Projects Case
Study. International journal of transport economics: Rivista internazionale di economia dei trasporti:
XLVI, 4, 2019, 91-112.

Bonnafous, A., & Jensen, P. (2005). Ranking transport projects by their socioeconomic value or
financial internal rate of return?. Transport policy, 12(2), 131-136.

Vaseghi, F., & Vanhoucke, M. (2023). A comparison of activity ranking methods for taking corrective
actions during project control. Computers & Industrial Engineering, 183, 109505.

Mandic, D., Jovanovic, P., & Bugarinovic, M. (2014). Two-phase model for multi-criteria project
ranking: Serbian Railways case study. Transport Policy, 36, 88-104.

Foster, J. E., & Mitra, T. (2003). Ranking investment projects. Economic Theory, 22, 469-494.

Goletsis, Y., Psarras, J., & Samouilidis, J. E. (2003). Project ranking in the Armenian energy sector
using a multicriteria method for groups. Annals of operations research, 120, 135-157.

Walczak, D., & Rutkowska, A. (2017). Project rankings for participatory budget based on the fuzzy
TOPSIS method. European Journal of Operational Research, 260(2), 706-714.

Rafeh, A., Qureshi, M. U., Hameed, A., & Rasool, A. M. (2023). Ranking and grouping of critical
success factors for stakeholder management in construction projects. Journal of Asian Architecture and
Building Engineering, 22(6), 3569-3582.

Yan, J., Dagang, T., & Yue, P. (2007). Ranking environmental projects model based on multicriteria
decision-making and the weight sensitivity analysis. Journal of Systems Engineering and
Electronics, 18(3), 534-539.

Shaktawat, A., & Vadhera, S. (2021). Ranking of hydropower projects based on sustainability criteria
in India using multicriteria decision making methods. Croatian Operational Research Review, 75-90.

Dandage, R., Mantha, S. S., & Rane, S. B. (2018). Ranking the risk categories in international projects
using the TOPSIS method. International journal of managing projects in business, 11(2), 317-331.

Su, L., & Li, H. (2021). Project procurement method decision-making with spearman rank correlation
coefficient under uncertainty circumstances. International Journal of Decision Support System
Technology (1JDSST), 13(2), 1-29.

Prascevic, N., & Prascevic, Z. (2017). Application of fuzzy AHP for ranking and selection of
alternatives in construction project management. Journal of civil engineering and management, 23(8),
1123-1135.

Al Nahyan, M. T., Hawas, Y. E., Raza, M., Aljassmi, H., Maraga, M. A., Basheerudeen, B., &
Mohammad, M. S. (2018). A fuzzy-based decision support system for ranking the delivery methods of
mega projects. International Journal of Managing Projects in Business, 11(1), 122-143.



Zdravkovic, J., & Bogdanovic, D. (2022). DEVELOPING AN MCDA MODEL FOR CHOOSING
CRITERIA USED IN PROJECT RANKING. Economic Computation & Economic Cybernetics Studies
& Research, 56(3).

Razavi Toosi, S. L., Samani, J. M., & Koorehpazan Dezfuli, A. (2010, April). Ranking water transfer
projects using fuzzy methods. In Proceedings of the Institution of Civil Engineers-Water
Management (\Vol. 163, No. 4, pp. 189-197). Thomas Telford Ltd.

Radhakrishnan, P., Arrow, H., & Sniezek, J. A. (1996). Hoping, Performing, learning, and Predicting:
Changes in the Accuracy of Self-Evaluations of Peformance. Human Performance, 9(1), 23-49.

Pan, Y., Zhang, C. C., Lee, C. C., & Lv, S. (2024). Environmental performance evaluation of electric
enterprises during a power crisis: Evidence from DEA methods and Al prediction algorithms. Energy
Economics, 130, 107285.

Maabreh, M., & Almasabha, G. (2024). Machine Learning Regression Algorithms for Shear Strength
Prediction of SFRC-DBs: Performance Evaluation and Comparisons. Arabian Journal for Science and
Engineering, 49(4), 4711-4727.

Yin, M., Huo, L., Li, N., Zhu, H., Zhu, Z., & Hu, J. (2024). Packaging performance evaluation and
freshness intelligent prediction modeling in grape transportation. Food Control, 110684.

Ovcina, A., & Arslanagic-Kalajdzic, M. (2024). The Role of Monitoring and Evaluation and Project
Implementation Management System for Non-Profit Project Performance in Developing
Countries. South East European Journal of Economics and Business, 19(1), 63-76.

Dandage, R., Mantha, S. S., & Rane, S. B. (2018). Ranking the risk categories in international projects
using the TOPSIS method. International Journal of Managing Projects in Business, 11(2), 317-331.
https://doi.org/10.1108/1JMPB-02-2017-0019

Macura, D. (2019). Rail Projects Ranking under Fuzzy Environment: Serbian Rail Projects Case Study.
International Journal of Transport Economics, 46(4), 91-112. https://doi.org/10.19272/201905704005

Vaseghi, F., & Vanhoucke, M. (2023). A comparison of activity ranking methods for taking corrective
actions during project control. Computers & Industrial Engineering, 183, 109505.
https://doi.org/10.1016/j.cie.2023.109505

Omidi, M., Omidi, N., Shiri, A., & Mohammadipour, R. (1395). Expanding the Application Models
Box Jenkins, Artificial Neural Network and Adjusted Exponential forecasting Social Phenomena (Case
study: forecasting of marriage and divorce in llam). Future study Management, 104(26), 25-37.
http://sanad.iau.ir/fa/Article/786378

Rodi, A. T., Shahin, A., & Tabatabae, A. N. (1398). Provide a model for developing organizational
agility in the country's mining industry. Future study Management, 117(30), 41-56.
http://sanad.iau.ir/fa/Article/784932

Tahanian, A., Haleh, H., Etebari, F., & Vahdani, B. (1400). Ranking Agility Factors in Project-Oriented
Organizations Based on Project Management critical success factors and Sustainability Factors
Applying Two-Step QFD: Case Study: Large projects of Isfahan Municipality. Journal of Human
Capital Empowerment, 4(4), 301-318. http://sanad.iau.ir/fa/Article/1038490



https://doi.org/10.1016/j.cie.2023.109505
http://sanad.iau.ir/fa/Article/786378
http://sanad.iau.ir/fa/Article/784932
http://sanad.iau.ir/fa/Article/1038490

