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Abstract

The goal of contractors for participating in a tender is to make profit; so,
they should identify and evaluate the effective factors that contribute to the
success of the tender. Hence, the purpose of this study is to identify the key
factors affecting the risk of failure in design and construction tenders and to
estimate the risk of failure of the tender for the contracting compan%/. The most
important factors affecting the risk of tender failure were identified by using the
design of experiment method at the 95% confidence level. The risk assessment
was conducted based on the records of 64 tenders in which a contracting
company in Tehran participated, supplemented by the data collected through a
guestionnaire. The validity of the qluestionnaire was confirmed by experts in
terms of content and form, and its reliability measured by Cronbach's alpha was
0.7463. The risk of failure was estimated by Using regression analysis method
and fuzzy inference system, in Mini Tab and MATLAB software. The RMSE
value of the regression model was 0.57 which is equal to 0.75 in the fuzzy
inference model. By comparing this criterion across the models, the superiorit
of the regression model over the fuzzy inference model for estimating the ris
of tender failure was observed. Among the factors affecting the risk of tender
failure, the contractor's financial ability, contract adjustment, the employer's
financial situation and the financing method variables have a high impact,
prepayment has a moderate impact, and the consortium members' and the state
of machinery and equipment have a low impact on the risk of failure.
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1. Introduction
When an organization seeks to delegate executive operations to

external companies, it initiates a tendering process, inviting several
contractors to enter the competition. The company that offers the best
quality at the lowest cost is chosen as the winner of the tender. The
purpose of contractors in participating in tenders is to compete for
earning a profit. These companies strive to offer the most competitive
quality and price. In order to make profit, contractor companies must
identify and evaluate the key factors that influence their success in the
tender process. Therefore, contractors assess the risk of failure and the
profitability of a tender by analyzing the provided documents. If a tender
has an acceptable risk of failure and sufficient profitability, it is justified
to participate in it. A powerful technique in investigating such processes
is the design of experiments, which enables identifying the variables
affecting the desired quality characteristic and determine the optimal
levels of these variables along with the intensity of their effect. Since
uncertainty is an inseparable part of institutions, the risk of tender failure
was calculated using the method of fuzzy inference system in the
uncertainty space and the estimated results were compared with the
actual value of the risk of tender failure in the studied company.
Therefore, this research sought to answer the following question: what
are the variables affecting the risk of tender failure, to what extent is the
effect of these factors and how these variables relate to risk?

2. Literature Review
A comprehensive literature review establishes the foundational

framework for this study. Existing research highlights the significance of
identifying and evaluating factors affecting the risk of tender failure. The
review of studies shows that while various methods have been used to
identify and rank the factors affecting bidding success, none has
developed a model to explain how these variables are interrelated or to
examine the combined effect of multiple variables on the risk of tender
failure. Hence, in this research, a 95% confidence level was established
using the design of experiments method to identify the factors affecting
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the specified risk and to develop a regression model for predicting the
risk of tender failure.

3. Methodology

Typically, risk analysis is conducted using fault tree analysis;
however, in this study, the risk is estimated using the model obtained
from the design of experiments combined with a fuzzy inference system.

A- Estimating the risk of tender failure from the test design method:
The design of experiments method includes the following steps:

1- Selecting the factors and determining the levels of the factors.

2- Selecting the response variable.

3- Selecting the test plan.

4- Collecting data and conducting experiments.

5- Statistical analysis.

B-Estimating the risk of failure in the tender using the method of
fuzzy inference system:(In the phase of fuzlification, using the experts’
opinions, attribute functions are defined for input and output variables.
The rules are obtained from the combination of the states of the variables
and are converted into membership degree functions using fuzzy
inference rules. The rules are de-fuzzified after execution. After
interviewing the experts, based on the degree of belonging of an element
to a set in the form of the lowest (I), most probable (m) and highest (u)
value, the triangular fuzzy number in the form of I, m, u for the variables
is considered.

4. Results

The real risk and estimated risk were recorded from the
implementation of design of experiment and fuzzy inference system
models in the following table.

The actual and adjusted values of the risk

Run y Yregression Vfuzzy jun Y Yregression ¥ fuzzy
1 9 9 8 33 5 4 5
2 7 7 8 34 9 8 9
3 9 9 7 35 8 8 8
4 6 6 7 36 9 9 9
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Yregression ] ¥fuzzy ¥Yregression ¥ fuzzy

Run Y run Y
5 6 5 5 37 9 9 9
6 9 9 7 38 8 9 8

27 5 6 7 39 8 8 7
8 8 8 7 40 7 7 8
9 9 9 8 41 8 8 8
10 7 7 7 (42 5 5 5
11 6 7 6 43 6 6 6
12 5 5 6 44 4 5 4
13 5 6 [ 45 9 9 8
14 7 8 8 46 9 9 58
15 5 5 6 47 4 5 4
16 9 9 8 48 9 8 8
17 8 7 7 49 8 8 )
18 8 8 8 50 9 9 9
19 9 8 8 51 6 6 6
20 7 7 7 (62 9 8 8
21 6 6 6 53 5 4 5
22 9 9 9 54 2 3 2
23 7 7 7 5 9 8 8
24 7 8 7 56 8 8 8
25 6 6 6 57 7 8 7
26 9 9 9 58 7 7 6
27 9 9 9 5 9 9 9
28 7 6 7 60 6 6 6
29 8 8 7 61 6 6 6
30 9 9 9 62 3 2 2
31 2 42 2 63 3 5 4
32 9 9 8 64 1 1 1

The validity of the models has been measured using the criterion
RMSE according to the following equation:

Since the RMSE value of the regression model was 0.57, the fuzzy
inference was 0.75, and the value of the adjusted coefficient of
determination of the regression model was 91.05%, it can be concluded
that there is less difference between the estimated output and the actual
output and the performance of the regression method compared to
inference Fuzzy system is better.
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5. Discussion

By examining the research background, it is evident that previous
studies have reported one or a combination of factors that are identified
in this study as influencing risk. While earlier research primarily ranked
these risk factors, this study, in addition to ranking, measured the effect
of these risk factors. Moreover, the severity of the effect of each factor’s
effect was categorized into low, medium and high levels. Also, this study
establishes a regression model to analyze the relationships between the
main factors and their mutual interactions. Also, in the previous studies,
methods such as fault tree analysis were used for risk analysis, but in this
study, risk analysis was performed using regression model and fuzzy
inference system. By Using the RMSE criterion, the validity of these
models was investigated. The RMSE value of the regression model was
0.57 and for the fuzzy inference model was 0.75. The RMSE criterion for
the regression model is lower than that of the fuzzy inference system,
indicating that the regression model performs better. Among the factors
analyzed, the contractor's financial ability, contract adjustment,
employer's financial situation and financing method exhibit a high effect
on risk. The advance payment variable shows an average effect intensity
while the consortium member variable and the condition of machinery
and equipment have a low effect on risk.

Conflict of interest: none

(Yor)



VER-IVAY. oo V€2 € b —VE by« ¥ oslowd I 590 B9 038 S o
R —

10.71737/jpm.2025.3103610 .
(s g3 Alie))

£ 63 530 4llao cduaBlin CunSod Sty 51 5350 JolgS s21355) 5 (st luslivnd
S\ Slowy €8 ps S

T ST S TS5 oS cpmndoma il plSLe dabold
(V¥ oV 0islag e VE- 1N [ Facdly s )

28>

|y dsblie Cuibge 5o Laloe b oo 1 kbl oo S S dilio 3 S b ) ) Solag in
95 Db bandlio ) Cusd Su) p fhe Jolos ololid adlhe pl Ban anles Lbj)l g olulid
daiglofl b oy 3 ool b s (6, S0lag €555 (el dblio CnSldh Sy gl 5 Lo
5 o3lital 1 5 ol 005 lolis 720 lisabl g 13 dusblin )3 CanSid Sy 1 5o Jolge ke
aoli gy 31 oslizl b Sy e 4230555 105 e 3 (6)lSikang €81 Sy & (ghaaailin FF 3o
Sl ol 2 ol 2bl g o G558 10 3,90 sy g lgiome L) dsliiuny Dl ol o]l
b Sy (536 glittas] i g gm0y el g, 3l o3latil Ll odslusnay « VYEY by s 2lig,S
ol g n BV L ol Sge)Sy Jae RMSE jlaie canl o 59l e g <5 (ne (slaljdle s ) oalizl
S (SpS) Jho S50 e )3 Jline (ol dualiio b e < VO L plyy (656 gliil Jio (sl )i
G S 3 foe Jolse plen S lion s & aaBlie cnks Sy 391 (sl (636 gtz Jae
abj g @as by Jlo el oy 5 Loyl o Cumdy (s lSGle Jlo s (sl pite cuablio
b liaas g SVl pile Cunsy g pomw S Lasl e g lawgio Bl cud () clby i uiie
bl e Sy 59y 32 05 S s

winlejl (b (556 Zhiiul piaw @ablio Canss S (yamySy olSSlay 1 50lS 03515

solﬂl ‘Ql)&(? ‘);‘.JBI S izuo oKl x@t.»o (g g Copde oSl (@L;..o (i n”f d);fb E s sl .-\
malekaee@mut.ac.ir

ol el il Sl gimiuo oSl (xoliuo (wdigs 5 Co pito a,&wb @luo e 09,5 sluishy . ¥
mh_karimi@mut.ac.ir : Jyjue osiw g .

el el eyl e et olStily el i 5 e 035 il usiins 05,5 sleily L ¥

(Vot)


mailto:malekaee@mut.ac.ir

Oy 5 Sl o Slo acbls weyige Jolge U5, g ol

.

Ao
02508 5 CabeS oyt Wls &5 (S5 o] g Wgde <) o)y Wiley cpaiz 9 235 0
Cuosd g CatS cpyine b (oolpgudny &) sdo)d S 16 cpl cCond Do S gl ol
5 ol 1) amilie cudbge 3 oo Jolos wbioo 9w S (gl ke SeS b caiin
SlasS o 2bs)) Olaitae Judoo b 1) aadlio g)gldgw 5 cunsis Sy 1V wnles oL
arg aallio )3 jpian il (B (gpslogw 5 JoB B Cansls Sy ) dbolso S plos
ol bl apilejl (ahb dasnl s oy 3 698 Jlpl S (VN Sl g B30
& dig gobaw g 2905 lolid |y Jaidyge (i daseia p IS8T (laysie lgie oy
(YoAVE (6 50950590)3 S yaseiio |y Jolge 31 s ol yor

g AS o ddmio 3,8 JSSlon SO L wloss 1 n) (gl boy8) 5 sl g gyl (sbaols)l )8 5o
S5 )Lz aimd o pop S o SIS 5 A8 oo Ninle 0318 @b SO L g ) SOley
gl g8 & amilie )15 0 53 fhe OB daacilio ()15 &lge (pype b (VT e55355
L (W gyl g ooljemme)cumd (s plcold) wolylael 5 Sdnia 13 4y ©ls wjspn Jb
bi)l 2y90 (BN p> aaslie )15 S50 Jelge Gt (cpSarenad by jl sieo i
Q& Jolse (p yinte 5 Cawl odds ol S auallio b HBuiScS i cudd AU Jle 5o
wb e Ylile 5 Sliaos dlawil (oln! able s (Jb (93,5 (b il T
b jlas by JBls 4 sla gy 5l (SO a8 a0 s Sldllas gl VYAV L)
S 300l b gladllas (VWA jule g cous y)Cund 313)18 Cuoid fraw pllas ccaasd lwgs
Sy sloojsy Caldge ngiy Sly SSB ogisast 5 2556 bl b
5 @il Cueal law CEbpgin 5 e Gl @l g Cwl eadpbxl
Sy 5 i oS 5 Sleny Jlo 055 oS £ s dlos anl ok plolid linee

1. Montgomery
2.Sarker

(Voo)



VER-IVAY. oo V€2 € b —VE by« ¥ oslowd I 590 B9 038 S o
R —

(YR b 5 sapmadl)anali o o)) anlio dlaciey (2b)l sl else (e e
O oS wallie b5l p 5o Jelgs dmodly (g oS g, I eslitul b (sladllae )
2 e GlacSiun; 5 Saallie c8,8 Jb ply (ooleiin Coud oS o Gl @l 5 43
GBS eS8 b)) (V¥ TohKen 5 @g)aili e e allie )5 (BASES 0 Gl
o TS & b Se Jelss g sl oslplosl AHP o9, jl oslil b ez (sloaablis
3 oslizal b 4y o o)5 auablia oloy) Y4V TSUI)Bb cn oyt (spsld 5 o 8 Ll
4 Cond JSlogy Cundg g 039y Sy 8 G (o oyl g 5)lT sl sb,
Ceogd Gl Jle (YNNI e g gl sadplulis 5o slajite lyisa L) plo
S amd e Lt @l g sl 0dd oy bl slagsdy, Sl edlital b asBlie ploj 3 ofgy
g wlde 0fg )3 428 (Gyide b ABIS 40 (S dallie S (o Saallie 6 plent)
P AVTE e g gllislige 5o amblie ploj 3 (ooloitiy Ceasd (2l > ofg ojll
5 S Jlod jloolinul b jlugcdle aallie )3 (6 pS e 5 S5e Jolos (ke slanllan
by Slaasie oyl S pbol b casl b lolid e sdoxie Shylel 3 e
disls <o sl bl a5 5l i ol 5 Ab Lasedo dblio [ (68 pranad Jolge Capa
P a8 oian Sieme JSley Jlo s allys 0fgn i) (siite Grd g caby
CollSan o SLin)aan wix glacsysld 4 ) Slay (wyod 5 0jg g9 ctilde glmojyy

o Y Jods b sollas oddplodl Clalllae aoMs (V- VY

1.Alsaedi etal
2.Niewerth etal
3.Zhang
4.0bodo etal
5. Oo etal

6. Binshakir

(Vo)



ol yKep 5 Sliwil o5 aabld

et dalgs ol 5 lled

s bl Wlallle a1 Joua

Copde dyal 393 (sla by, wdelcwna pls b
calo s gib g hls aw loled)esls
bl ogn L2l b bey (5 gere

by 3l oolisul L aadlia (5135 wlge o Fote

098 2l sli2l pas 1 550 slune 20 4, AHP
ol 0l gyl g (lwlid Cladle

oy ol 38,5 Jelge a5 ams oo Lt b

2P0 2l Blgw 258 4 (B 5> aadle

wablio gloj > GEAS Sy (b i 5 )

23l e i ablio g

Olej 2 (Pl Ceasd BT Jelge (et

Al e e Jlo (23,5 ¢ 8 (sl Jols aablie
Asb e Y] psle 5 lieas ol

Crogd Ol peats Sy by JBlas gly coasd oo

ol o o ) g (S (gladls)l )8

ey (5 S cagiguST (b 5l ealisal

Ay i g Canl 0l iy (Slyes sloojgn

iy 2 Foe Jolse plo & S 5y1dn 0
5,15 Slyes slaojsn
Camdg g b o (Jbo olg IS £ 0fgn Ee
ey ) sl S50 Jalge 0 iren do$)S Jo
2 Slele glaofsn sbaaile 3 o) Kley
bl oo (gdgro by
Joon 5 gy b oS bl (2Ll S5 Jalse
20 g0 i guls g Cuwl o o lolis bodld iy
e 5 Faaile Jlo gl (ooletin b oS
bl fhe JEAS S b Ol (o

21 2 llid 5 3 OIS blin i) e Jole
s Dempster-Shafer i, jl sslil b cusl
& Jolgs (e 9 Mipaie b asls (59 AHP
OSSle jor4 ()98 5 (Jlo (8 LS gy

doliciunyy 3l oozl b o3 duaslio Sb5)l 5o Jolos
Sy 58 G ¢ o ol 25 4 o)l b, 9
L) plo 4 S JB0lony Camdg 9 059
ol ol gl

(Vov)

Table 1. Summary of con

L}Q?U!
sz
b

735
DQ‘}M

Lg).\&u\

9 5
O\)Kc.m

©)g
OlSen g

Jw

1390

1391

2012

1393

1395

1396

2019

2020

2020

2021

ducted studies

G olye oy
sl )5 elsil g b gy (g2
@ Shes slaofgp gl Jaless 1
sy 05 5 o o stb bl

S o518 ) gge s
J9d Ly Oladle

Study of Influencing
Factors of Tender
Evaluation: An Evidential
Reasoning Approach
$laced BT e 2 6950
03 b o8 amslie (oolpiiin a
Cuad Sy 20l jolaiony
Rl Gst > b sl 5 canlo
Jis g
Ol o sl 205 1)
el b Jlyee (slmojgy cuidge
5 255 ol (S SiSs
S osiges
Factors Affecting
Contractors’ Bidding
Decisions for 7

Construction Projects in
Saudi Arabia

Tender Evakuation

through Efficiency

Analysis for Public
Construction Contracts

Construction of Bid
Evaluation Index System
in Government Public
Project Green 9
Procurement in China
Based on D-S Evidence
Theory
Evaluating the Factors
Affecting Contractors
Tender for Project
Construction: An
Emprical Study of Small
Scale Indigenous

10



VER-IVAY. oo V€2 € b —VE by« ¥ oslowd I 590 B9 038 S o
R —

Contractors in Awka,
Nigeria

aallio gloj 13 059 p Cuosd S kol Jolge .
Mark-up on construction

duablio 2w ]S dablio 5o, 5l wlo,le | A

U)s il ; ") :me )" _ ~\9L;, 2023 projects: what have we 11
Gon 2 P s phe L AS G s s Ol b learnt in the last 20 years?

059y o)'L\_'vl 9 alie
e bl dile (Jlo o Uls5 4 ol i s
Silag o U155 05951 (sloeSuy g pisko - Factors Affecting the

oy £ i claotass > 4,50 ey S Slasy P Bidding Decision in

90092 £ PRPEWTENR IR en Sustainable Construction

Uil B o gy5ld 4 SSley (g i

il glagly) b aablio loj 3 (b)) o Jelgs &5 aad o plis Clalllae ()
b loyize bloyl ogos gl (Jao cldlls o 5 Sogn )3 (Jy wload suias; 5 ool
5 1V ¢l ouis )2 wtmww)):lb)m uu)ﬂy‘9wuw&w)
Sy p S50 Jolge o ilejl shb by 5l eslitwl b 730 luebl amaw )3 Lidgd o)l
pic dfu’.)l?oi)‘ Lol 04 ‘_,’_'>]).L> dadlio CunsSUs ggw.u) d‘).s u;’?‘-‘“)f) é.:l;gi.’ 9 0 yasule
P 6Bzl s oy b dmblie cuslls Sy ot olys Jadslis sjn Cualad
S Sy (Bly Hlade b laJre (63,900 oS g Cowl odbamlxe 55 sl pae (las
ol & Sl JWd & Giegg ol culple - cal oud anglie addlland)ge ¢S 58 5> aaBlie
0556 5 Jolos cpl Sl Gl 5 Coms duaBlio cullls Sy p oo o pxio &S Col Jlaw
ol VIS bl Giagy (cogrie Jde Sl (e do 4 San) b by pusite (pl dlad]

L 4
Availie peaas
NS OS5 S g sl b)) ok bl
o= slnS o 2 7 = - =
; S awaile ol o5 anailie
JL{ & -
. aras &30l
E1LIoN R | P 3
aadlie .la.u-j ‘5-‘/ -1_
= w015 aaila
o5 =7
le‘f avadlie
OB (gt Jer) JSu

Figurel: Conceptual model of research

(YoA)



Oy 5 Sl o Slo acbls weyige Jolge U5, g ol

P95 9 513!
SpSon B s 9o g a3 3 Sl g ) odliiel b Sy el Ygoms
b Uog) jl ol Jde jlesll b Sy cadlllas (ol 3 (Jg ¥+l 5 laic)
ol 0k 3591 (656 gl gl iale)l
Jold aialejl (b ) tapialefl (Sl (o) I andlie s Sy 0y9l 0 —ill
et 5 Jolye
Jolse gshaw (s 5 Jolgs Sl ()

—

(
Gy e Sl (

iilesl b Ol (¥

Ao ioles] pll g aodly (6y9ls,5 (¥
bl sz |

(>4

b aadle Cusld Sy p by F3e Jolse i olss gohw s 5 Jolse Ol -
Voo =) boss g Jolss Gl MEA chadled g Comd joj zyws 4 Slodl jgye I odliul
ol 0dday 25 ¥ Jodn 53 olgzds O ygody Jolos zolaw (4ly
D9 ca (§32y80b 0 4B e b B ©y904 Wofgy Jlo el gy s e el gy(dl
Do el i b St J15 g0y Jlo 15 o b Jlo ol 5lSSlary Jlo sl
s <85 ) 51 Gl b o g $YL Sygods pols (5L aiSeS )b L)z
g s

les ) ol gl b s (58,5 55 )3 L, 059 aed il o0 Loy )8 Lasi(>

S o e0litl oo | sl g §) cCansd Sl (sl Sihas 2 Slaii o

(

(

)

L oy 1y p5Y (28l cuaBlie gadge b dlaly 0 ) SSley 1 k8 iIN(s

o395 sly2! b 5l gl sl b sl 03,8 1ol (lofgy oo )y ) S0lan 0595 1Sl
Sy

Al andls b adld w3k 05 Jore 5l Cul S HSSlow 1659 J2ee 5l 005L(2

a6l b (Sho & y900 )l @lias g &Y pile 1l ja50 Qy—l‘_‘”ﬁb(b

Do oo (sludiwd Collaol b igllas ygody boyd S Jlo Cumdg tlo,d)l8" Jlo Cundg(s

il cab e e b Cby i gyl Slg o anBlio o) 40 05 1Al p (S

(10d)



VEAIAY. po. 0o VE+ € jul—VE olo ¢ ¥ o,len V4 593 29 0380 Sty
|

35 Fnen S 5 calis b adl as; Gasg by algi e Las] tpgms S slasl( ]

sl
Jolas mlaww 85 1Y Jouo
Table2. Code Levels of factors
slos
s Jols s Jele sl B Jole s Jele ol
e

-1 u9ﬂan Cundy 3 bas A
1 5 Sk G s Jos

() 4yl gey)

gllas Lja s SIS
-1 )l ca by i O H lwglie b, Sleddaz o) B
1 ol caby i caby (shadl by, Caosd
-1 o yuiS Lac] Oy )8

Lalyon Sl J IR &S e . c

FORTH
T p o
3 (5,8 4o

powes puS
-1 A ) OB, ol ousl 2l 0590 M oS0 o X

R, K — oj9n ol D
1 A juE by Sk 3 ygas ddhio ) Jol Jb sl
-1 owen 5 5V L3, ] Cal 0 13030 0595 oo I doe 5l
1 Sowk NS S 5 Col 0285 33 059 Joxe 2595
-1 Cude jly Sk oly M Sl g ¥ pmile 5 &Y pmile
1 e jly Holew &bl Sliass g &Y puile KRS

39 ol 00031y ioled Y U el yuiite lgicds dumBlio sl Sy tgunly puito Lol Y
&S Oygody 3b LS B oS LS Ojsod 0nd)iS  saaalle I Lol mls bl
ol 04l has ¥ Jads b (oS jusio 4 &S cads loolitnl b g il 0

Sy o 52 @S b ¥ Jgs>
Table 3. Likert scale for the variables of risk

3 1w 4
s 3= S
P ISR I N S S T I
9 8 7 6 5 4 3 2 1 @ i

o 5 3> gawgs Jele yo 5 20 3925 Julo K & ozl o sitlef] )b sl =¥
b ol & )b eaalin Ek“e b byleil JolS 1S5 @l (gy9p0 Jelss olojon

(1)



Oy 5 Sl o Slo acbls weyige Jolge U5, g ol

oo 5 el Ltal5dl olgs slass a5 ilo; (3R ey Kan 5 lran)aiel o Jols Lol
-0 odlitnl sl olS dsgezme 4 Cond (548 slpl Dl gl &5 oS Lole
9 Sl Il (e alids Lol 5 (St gy Jole )b (WA Sa 5 (5)lo)390
g 035 amowl)dgd o bl sl asly 1) cpob adye <l syglp bl a8 (oS
A e Ol Sl g Wyl YL Gl Sl a s (g i Caonl ol ad e Sl SV Slae,
£33 75 Juma il 2 2565 le £ Sy il gt s Sam
S Sl gy JelelY el imgls ol (el 5 ) e 5!
S ol pbgl 4 bl lingee ialo)l (21F) ¥448 se a5 L > clls
ol b el 5 e sl 29 00 plol nytalofl S 51 g sl o piale]]

Jloel L ¥ r50p wdp pSlin Jono 4 a5 b sl L ¥ 5 ¥ 250 1 |, Lo jslof
213

- B 1
Tk 3l st gBe pbdl (5 T 04) bl £Y plnl b bgilefl S g

halejl Zsb il (i £ g
Table 4. A part of design of experiment
), A B C D E F G H J K L M
1 1 -1 1 1 -1 -1 1 1 -1 1 -1 1

033 VF )b iy b isle] 2yb p (ine (glaelidun s tla yiales] plodl g laosls (g y9ls,5 =¥

0dd eSS B gt b Billae ylyed 5 ()Slen <800 S > Jlo A (YL ()5 abluls

o‘).o.sb 4 MLM;), J];...u & god e 03z 4 VJS’\? Pl Lﬁf*i’L"’ )] o CJL\J 9 Gl 045
o Jgd b & B 3 Gl 5:Xke

O s leMb! .0 Joun
Table5. Expert Information

Sl H8 il Slojlo Cuny shws L8 adle ol Cany
5 2117101213 6595 pie 1 30 TSNS
1 10 asblis pto 1 25 g )b dawg Glee
2 9,8 Sl (bl i) 1 30 L2l glee
2 9,8 Cuord Oyl olid )8 1 28 e Copde drwgi Glae

()



VEAIAY. po. 0o VE+ € jul—VE olo ¢ ¥ o,len V4 593 29 0380 Sty
|

Ol Gl 9 Aol 3 Jl3aw diged T J g
Table6. A sample of questionnaire and corresponding respons

ol e o ) S0lory il anilys (L8 18 L )lSla ddl (glaulie )IS0lay cuod slgidey (g Al aLbli s 4Bl 51
Mlag e g ¥ opdle el atdly 453L 0595 Joro 1 ) IS0kony il il 1) adlaio ) joui> dad Sl gl (sl 039
(Kool pos S 5 oAISES 1 Lael cably 4l 3oy i 03 1l ogllasl L )lS o sy ctbly Slo 0y
b oot 5 5V 55500 ()il <80 jl dablie )3 0alS S50 UB) ol bl (608 yuf 079y ool by caiddly sl o
el 3 s AaBlin )3 e Sy oo lF y 5 (3o oS5T 1L, i 15 (sl ooy ool 5 iy o]

Sty 281y yldo 9 ialojl 250 V9o
Table7. Design of experiments & the real value of risk

iyi A B C D E F G H J K L M Y
1 1 -1 1 1 -1 -1 1 1 -1 1 -1 1 9
2 -1 -1 1 -1 -1 -1 1 1 -1 1 -1 -1 7
3 1 -1 -1 -1 -1 1 1 1 -1 1 -1 -1 9
4 1 -1 1 -1 -1 -1 -1 1 1 -1 -1 -1 6
5 -1 1 -1 1 1 1 -1 -1 1 1 1 -1 6
6 -1 1 -1 1 1 -1 1 1 1 1 1 1 9
7 -1 1 -1 1 -1 1 -1 -1 1 1 -1 1 5
8 -1 1 -1 1 -1 -1 1 1 1 1 -1 -1 8
9 -1 -1 1 1 -1 -1 1 -1 1 1 1 1 9
10 -1 -1 -1 -1 1 -1 1 -1 1 -1 1 -1 7
11 1 -1 -1 1 -1 -1 1 -1 1 -1 -1 -1 6
12 -1 1 -1 -1 -1 1 -1 1 -1 1 1 -1 5
13 -1 1 1 1 1 -1 -1 1 -1 1 -1 -1 5
14 1 -1 1 -1 1 -1 -1 1 1 -1 1 1 7
15 -1 1 1 -1 -1 -1 -1 -1 1 1 -1 -1 5
16 1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 1 9
17 1 -1 1 -1 1 1 1 -1 1 -1 1 -1 8
18 -1 1 1 1 -1 -1 1 -1 -1 -1 -1 1 8
19 1 1 -1 -1 -1 1 -1 -1 1 1 -1 -1 9
20 1 1 1 1 1 -1 -1 -1 1 1 1 -1 7
21 -1 1 1 1 1 -1 1 -1 -1 -1 1 -1 6
22 1 1 1 1 1 1 1 1 1 1 1 1 9
23 1 1 -1 1 -1 -1 1 -1 -1 1 1 -1 7
24 -1 1 -1 1 1 1 1 1 1 -1 -1 -1 7
25 1 -1 -1 -1 1 -1 -1 -1 -1 1 1 -1 6
26 1 1 -1 1 1 -1 1 -1 -1 1 -1 1 9
27 1 -1 1 1 1 -1 1 1 -1 1 1 -1 9
28 1 -1 1 1 -1 1 1 1 -1 -1 1 -1 7
29 1 1 1 -1 1 1 1 -1 -1 1 -1 -1 8
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Figure2: Cronbachs Alpha
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Figure6: Durbin-Watson Statistic
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Figurel0: Regression coefficients significance test
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