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Abstract:

The main objective of this study is to for evaluate and suppliers' selection using
Multi—criteria decision making approach (MCDMA), " the analytic hierarchy
process (AHP) in Sector of oil and gas industries companies in Syria, based on
suppliers' competitive priorities "Technical capability, Price and Costs, Logistics,
Supplier quality system, and Financial status'. The study also aims to evaluate
the relative importance of suppliers' selection main criteria, "Technical capability,
Price and Costs, Logistics, Supplier quality system, and Financial status" from the
perspective of functional managers in oil and gas industries companies, as well
as to determine if there are any statistically significant differences among these
managers’ attitudes towards using competitive priorities' criteria in suppliers'
selection that can be attributed to the variables " job title and experience'

combined.



In order to meet these goals, a survey was developed and conducted among a

random sample of (36) functional managers from those companies. Two different

techniques were followed for data analysis:

The first is the Hierarchical Analysis Process (AHP) method using Expert
Choice 11 software. The best supplier has been confirmed by:

o Appling Reference Ranking Organization Method for Enrichment
Evaluation (PROMETHEE) Method, using Visual PROMETHEE 1.4
Academic Edition programme.

o Appling Technique for Ordering Preference by Similarity to Ideal
Solution (TOPSIS) Method, using Excel sheet.

The second is statistical analysis using Statistical Package for the Social

Sciences (SPSS) software.

The key findings of this study are:

1.

Technical capability is the most important supplier’s selection criterion
among all competitive priorities, with a relative index value of (0.405).
Price and Costs is the second most important suppliers' selection criterion,

with a relative index value of (0.262).

. Logistics services is the third criterion in importance of the competitive

priorities of suppliers, with a relative index value of (0.219).

The supplier quality system criterion and the supplier’s financial status
criterion are the last two criteria among the competitive priority criteria for
evaluating suppliers, where the supplier quality system criterion ranked
fourth with a percentage of (0.074), and the supplier’s financial status

criterion ranked fifth with a percentage of (0.040).

. There are no statistically significant differences at level (a = 0.05) among

functional managers' attitudesin oil and gas industries companies towards

using competitive priorities "Technical capability, Price and Costs, Logistics,



Supplier quality system, and Financial status" for suppliers' selection that

can be attributed to the variables (job title and experience) combined.

Based on these findings, the use of (MCDMA) approach and (AHP) for
suppliers' selection process is highly recommended in Sector of oil and gas
industries companies in Syria, and other manufacturing sectors in general in
Syria, due to the advantages of this approach in solving complex multi—criteria

problems.

Keywords: Multi-criteria decision making approach (MCDMA), Analytic
Hierarchy Process (AHP), Competitive priorities, Suppliers’ Selection, the

Syrian oil and gas industries sector.
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1 Saaty, T.L. (1982) Decision Making for Leaders; The Analytical Hierarchy Process for Decisionsin a Complex
World, Belmont, CA: Wadsworth. Translated to French, Indonesian, Spanish, Korean, Arabic, Persian, and Thai,
latest edition, revised, (2000), Pittsburgh: RWS Publications.

2 Forman,Ernest and Ann Selly, Mary, Decision by objectives, Journal - Operational Research Society, Vol.45,
part.10, 2003, P: 43.
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! Saaty, T.L. (1980) The Analytic Hierarchy Process, New York: McGraw Hill. International, Translated to Russian,
Portuguese, and Chinese, Revised editions, Paperback (1996, 2000), Pittsburgh: RWS Publications.
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! Saaty, T.L. (1980) The Analytic Hierarchy Process, New York: McGraw Hill. International, Translated to Russian,
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1 (Al Afeefy,2011) " Optimal Compensating Fund Allocation for Industrial Sectors in Gaza Strip Using AHP and
Goal Programming"
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1 (Al Afeefy,2011) " Optimal Compensating Fund Allocation for Industrial Sectors in Gaza Strip Using AHP and
Goal Programming"
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compendium Series Part 3, Department of Transport, Technical University of Denmark.
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“1Goal: Selection the best supplier]
=1 Cost and Price (G: .262)

----- [ Material Cost (G: .098)

----- = Shiping Cost (G: .108)

----- [l Supplier Managment Cost (G: .021)

----- [H Discount (G: .036)

=l Financial Status (G: .040)

----- [ Assets and Capital (G: .010)

----- [ Financial Stability (G: .030)

= Logistics (G: .219)

----- I Flexibilty (G: .037)

----- I Reliability (G: .066)

----- [l Delivery Time (G: .016)

----- M Quality (G: .100)

=l Supplier quality system (G: .074)

----- [ Managment commitment (G: .005)

----- [ Quality assurance in production (G: .041)
----- Inspection and expermentation (G: .020)
""" B Quality Staff (G: .009)

= Technical Capability (G: .405)

----- [ Technical Coorperation (G: .216)

----- Equipment (G: .110)

----- I Manufacturing (G: .056)

----- [l Organization Culture (G: .023)
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Priorities with respect to:
Goal: Selection the best supplier

Technical Capability ey ]

Cost and Price

Logistics 219 I
Supplier quality system 074 I
Financial Status 040 I

Inconsistency = 0.08
with 0 missing judgments.
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Priotities with respect to:
Goal: Selection the best supplier
>Cost and Price

Shiping Cost A1l
Material Cost 374
s

iscount 136 I
Supplier Managment Cost 079 I
Inconsistency = 0.07
with 0 missing judgments.
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""" Priorities with respect to: |
Goal: Selection the best supplier
>Financial Status

Financial Stability 750

Assets and Capital 250
Inconsistency = 0.
with 0 missing judgments.
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Priorities with respect to:
Goal: Selection the best supplier

>Logistics

Quality 454

Reliability 302

Flexibilty 169

Delivery Time 074 I

Inconsistency = 0.04
with 0 missing judgments.
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Priorities with respect to:

Goal: Selection the best supplier
>Supplier quality system

Quality assurance in production 547
Inspection and expermentation 265
Quality Staff 118
Managment commitment <070 I
Inconsistency = 0.03

with 0 missing judgments.

(Lgal) 535n alla) (oanthyl) Hlndlls alal) el juleall dpestl) eadl) mangy (16-4) J<)

ol sle deas (5 el laadd) Gl (Ll 5eli) Gealdll el bl sl L v
o eatiudl Glanall epdll Glaall 4l <0.533 Oher cllyg @l Gglanl) sa A duaal



=) bl Ty ¢ 0.139 (s deaiiond) moieaill (3l Jhaa & ¢0.272 (35 z Y
(17-4) JKAL e 90 LK 0.056 Oy ldg Aadaial) Adl slatiall

Priorities with respect to:
Goal: Selection the best supplier
>Technical Capability

Technical Coorperation 533
27
139
056 I

n Culture
Inconsistency = 0.08
with 0 missing judgments.

(l) 5elil) oty Hliaalls Aalall ducjil) uleall Lnall LaaaY) mangy (17-4) I<al

e maaaaly Inconsistency Aul b oo A @lilly Geladl) gise e SO B LS

Ay sangl AS Loeill puleddl o sl (ulanall payeall) Jladl L8l il eha) & &
Pl WSl gyl e salae Yl

((18-4) JSal ¢lainall Sl wo uedly RSl luaad 28D &l —

Alternative

¥/Mech.Supplier A
w/Mech Supplier B
¥/ Mech.Supplier C
v/Mech Supplier D

Pairwise
Cost and Price

Material Cost
(G: .098)

.369
1.000

.2b5

294

Pairwise
Cost and Price
Shiping Cost
(G: .108)

.15

.2bb

378
1.000

Pairwise Pairwise
Cost and Price Cost and Price
Supplier Discount

Managment Cost | (G: .036)
(G: .021)

1.000 735
247 489
807 744
740 1.000

Cnlainal) o) ga (meally AAISN) lunal 380N Alaal (18-4) J<al)
H(19-4) JSa) ¢ plainal) ) o 2ysall Ll sl jland 2500 & laall —

Alternative

v/ Mech Supplier A
v/ Mech Supplier B
v Mech Supplier C
v/ Mech.Supplier D

Pairwise
Financial Status
Assets and
Capital
(G: .010)

1.000
.294
639
b2

Pairwise
Financial Status
Financial Stability

(G: .030)

1.000
196
37
.26



bl Jilaul) ga (p50l Ll angll) lenad 450N A5 aall (19-4) J<a)
:(20-4) JSaD Cplainall QI o Al cilassl luaal AGUEY Al —

Pairwise FPairwise Pairwise Pairwise
Logistics Logistics Logistics Logistics
Flexibilty Reliability Delivery Time Quality
Alternative (G: .037) (G: .066B) (G: .018) (G: .100)
¥ Mech.Supplier A 922 7199 823 1.000
v/Mech_Supplier B 321 437 453 188
¥/ Mech. Supplier C A1 467 .669 346
w/Mech Supplier D 1.000 1.000 1.000 826

Obiadl 1) e (Aemsll ilasall) el ASUEN &) (20-4) JS2
1(21-4) JSal ccplanal diladl aa 3)gall 8as alas jlaal 45U 45)kdll -

Pairwise Pairwise Pairwise Pairwise
Supplier quality Supplier quality Supplier quality Supplier quality
system system system system
Alternative Managment Quality assurance | Inspection and Quality Staff
commitment in production expermentation {G: .009)
(G: .005) (G: .041) (G: .020)
¥/Mech.Supplier A 1.000 915 1.000 1.000
w/Mech Supplier B 591 534 453 542
¥/Mech.Supplier C AN b0y am 767
v/Mech_ Supplier D 768 1.000 709 739

cleinall lul) ga (y9al) Bags aUd) luaal 5N d3)lad) (21-4) J<al
(22-4) ISl ¢plainall Sl pe i) o liSH Linal 5L A laal)

Pairwise Pairwise Pairwise Pairwise
Technical Capability Technical Capability Technical Capability Technical Capability

Al et Technical Coorperation Equipment Manufacturing Organization Culture

(G: .216) (G:.11D) (G: .056) (G:.023)
WIMech.Supplier A 1.000 1.000 1.000 683
WIMech.Supplier B 21 143 283 683
WiMech.Supplier C 460 286 622 518
¥IMech.Supplier D 673 .385 571 1.000

Cnlainal) ) ga (il S5USl) ol AALEN Al (22-4) J<a)

Oe s ¢(23-4) JSall 8 sa LS ¢ ysall due jilly daei )l el dalal) AlSSY) il el
aaly cdna 8Ll agially bidall e U8 e Jeaiall 35l sa Supplier A g1 sl G bl
. Supplier B 1,41 SupplierC 1)l & Supplier D 35l



File Edit

& Diztributive mode " |deal mode

Summary | Details |

Sart by Mame | Unzort |

Synthesis with respect to:
Goal: Selection the best supplier
Overall Inconzsizstency = .08
Mechanical Supplier A 371 |
Mechanical Supplier D 236 |

Mechanical Supplier C 151 I
Mechanical Supplier B 152 I

Orysall Lacjilly Lawari ) julaally Lalal) ASAY) il mangy (23-4) i)

ganiiy llll pand 813V 03¢y dalal) A<V &3kl Sensitivity Analysis Lowlaall (ilas ¢y
:(24-4) I A e 4 S

Laaiyl) ulaall Gl Laaaly) s 51 aaail Sensitivity Analysis dusluadl (st aadicg dua
il L) e g L Db duaall a5l O Cus deatifig dila oyl e due il
Ll o anp s Ml clall IS O30l s Jlas) ) 5350 63 e @A) ulaall
abae o 2l Joniall 43,8 gl oda oy Yol hw 28y (G 5 Ll maad J5V) Qo) s sa
Cun Al Jbaa (o jhae dpaal 53L) il ddjee 8 LA atla dpabialdl Jalas g . guledl
3 s ) OIS D chabiid) ade S5 e sp bl 13 S dla B Jlaee IS 90 ek
o2 4 & My dagll 13 aaly @A il maad s Guapsall i Gl QLR pailia alaal
Lulaall didas Laag (EC sl jlad) maliy aladiul doalead) didad e (pegi chal dabal
Julai a9 «Performance Sensitivity N1 diwlus Julaig Dynamic Sensitivity o il
Aijat poliiid Sy A8 Bgean S Oy o Dulaal) Liaal b ) A hatal duulual)
—4) J<a Bl Lty Jiad) o) e Ay S Gl plaai o 82l 4 e G laall s
o J¥) golall el onsne (83 Sl ay JSE Lo jelaid oY) daales s (24
Jiasg el dgall o G galall jonally  pulaall dasal) ZpaaY) Slass Jiarg cgpunll dgal)
(B ¢ S JY) Hheall (anall ) Heaall e Bl puled) 05855 cdiad) ol cila



125 8puia Jashad S5 e lgaiig Jilull Oyl e sl selag . Y1 bl ) deas o )
(24-4) JKall 5al) galall jeaall N 5Vl salall jeaall (e

b EFl
File Options Window | | File Options Window
|| | %[mE | @] X] a3 | & %[ | @[ X]
Obj# Al 50 i
.90 L
.80 —1-40
70
&0 N T LY Suevier aualiy systen
.60
40 . A
.30
.20 -
10
00 Ll [l g
_ Financial St . Supplier qua R OYERALL
Cost and Pri Logistics Technical Ca o 1 2 3 4 5 6 F 8 9 1 0 A 2 3 4 5
Sensilivity w_r_t.- Goak Selection the best supplier Distributive Mode Sensitivity w.r t.: Goal Selection the best suppliel[_ : Distributive Mode
[L. Gradient Sensitivity for nodes below: Goal: Selection the best supplier - m] X *
File Options XAxis Window File Options Head_to_head_from Window
e | %[ | @[ X 3| x| £ | || | @] X]
5. Altz Mech.Supplier B | Mech.Supplier C | Mech.Supplier D |
wop— | Mech.Supplier A <> Mech.Supplier B
Cost and P
30 Finllial St
[ I8
0 L Sulr qua
NEEh SuppIiET C [ - -
[ Ovesall
a0 F I * 1 ; } + } + |
21.90% 16.42¢ 10.954 5.47¢ 0z 5.47¢ 10.952 16.42¢2 21.90%
| 4 Weighted head to head between Mech Supplier A and Mech Supplier B
005 7 3 €] i 5 & 7 ] ] |

il Sensitivity Analysis duuluall Qs ¢la] maag (24-4) J<al

Preference Ranking Organization ¢|sy) il Jialal) il Al Ayl Gaadad Al
:Method for Enrichment Evaluation (PROMETHEE)

<llyg PROMETHEE &k gadat 20 ¢ capell Jidaall dapda gadat A Lgl) Wlags Al it A<t
oAb daph aag Y 4 By AHP dijh gl e dealiiedl Gl olied) e slae¥l
zelin s Cus Visual PROMETHEE 1.4 Academic Edition galijy aladialiy . la s
DA e s e b K 4l 4] Visual PROMETHEE 1.4 Academic Edition
Oaldinall cpaysall o lla By Jilall e W] Ely mn il GlSe el )i JIa
2o cdady pulae 5 lalls B uleal) 2o Jaalg 4 as2xe Supplier A, B, C, D & galfiaid)
Dbire S8 Al Giliially uleal) e S g5 2t ae el (b sl ddgieas Jaliuls Uy el

r520nal) ulaall auiil) 48 gne Jaliud aay maliyall 3381 (25-4) Jall J<&) o .8yal 5has



2 Visual PROMETHEE Demo - FindBest Supplier.vpg (saved)
File Edit Model Contrel PROMETHEE-GAIA GDSS  GIS  Custorn Assistants  Snapshots Options  Help

Dl ¥R BB Z7ELQ (& #|lveY

HeZFOHEMD|EH SEnnc o ME &l B
M
. | Scenariol || |Cost and Price| | Finandal status Logistics Supplier quality  Technical ca...
Unit unit unit unit unit unit
Cluster /Group ‘ ’ ’ ‘ ‘
= Preferences
MinMax max max max max max
Weight 26,00 4,00 22,00 7,00 41,00
Preference Fn. Linear Linear Linear Linear Linear
Thresholds absolute absolute absolute absolute absolute
- Q: Indifference 1 1 1 1 1
- P: Preference 2 2 2 2 2
- 5: Gaussian nfa nfa nfa nfa nfa
= Statistics
Minirmum 17 9 12 17 10
Maximum 30 39 36 34 45
Average 25 25 25 25 25
Standard Dev. 5 11 11 ] 13
= Evaluations
Supplier A ] 27 39 £ 34 45
Supplier B ] 26 9 12 18 10
Supplier C i 17 22 16 17 19
Supplier D ] 30 30 3 31 25

5a3mall julaal ouiill 48 gens Lotk 3ey PROMETHEE el 538U (o (25-4) J<al
diy JS Ay W dg Visual PROMETHEE 1.4 Academic Edition x4l O Tl Ly LS
U< 520e YL awy oo Blie Aa) JIKEY s cdaad) @lisSe Hgalls i JKaT DA e s Lo
POaldinall (3)5all) Aldinadl Jilad) 8 dieslise (s205 e

oSa Ml Lnge yuleal) IS Lujiis Supplier A ! Ll s 2 5ol jlina G LDl
CBAY) & Linge Supplier A Ll 13gs Laldll Lélall Phi G 4d e



fv| Action profile — O >
+1 r+1
Cost and Price
0
Financial status Logistics Supplier quality  Technical capability
-1 -1
Supplier A ~ Fhi

u_._\lA:\;AS\ U:\JJ}AS\ ‘;S (5\:\4&\ E;\.OSX\) Jl:\:.a daaluw (52 s (26_4) Jal)
:phi+, phi-, phi L&) clEl Jal) 580

Jeda saeel el (e 03Se Jsaa (27-4) U< hw ¢us Promethee Flow Table alaiiuls
Cuil) G Jaadliy cduilall phi o alaziuls ol PROMETHEE 11 QU sl Jo¥1 asaal) 8
il oo dgdlall phi ded &Y ellyy (Jo¥) ol e Joas Supplier A 3ysall 1L WS ola
agilal) phi 1 dassy 45l 4550 & Supplier D 3ysall 835 ¢ 0.666 (5518 Cam adll SV
Supplier B 354l 1,315 —0.53 g5l Zadlall phi I 4l Zesis Supplier C 354l & <0.58

—0.716 (s5lay Lilall phi 1 Al Zasky

e sualally mbll Cpagesll i Phi=, Phit e S a8 e Gl (giny (27-4) Jsaad) & WS
PROMETHEE | (gl ilall 55all aiiil e (6331 (8 Laelad lly cani i)



i PROMETHEE Flow Table — O >

| Rank action ' Phi Phi+ Phi- |

- 'Supplier A 1l | 0,6667 0,7533 0,0867 |
2 Supplier D [ 0,5800 0,7533 0,1733
3  Supplier C ] -0,5300 0,2233 0,7533 |
4  Supplier B ] 0,7167 0,0867 0,8033 |

phi+, phi—, phi &) il Jall 530z (27-4) J<a)
dy IS Jaal GAIA Gilinie Jasiod dus by Jias e Ble 58 (28-4) Jull J<all
L5 Supplier A Jaall Gowills Laal Zugyaall Al & Wis callas 5o g3 Jnse & gan e
(GAY) el amijlia 5,u€ daaal JgY) ds Al Jiss Technical Capability  ladll G



s e dy JS il GAIA clinie miag (28-4) J<al

Sl ) ol 538l

e gisi dus PROMETHEE Rankings s (e el 2y Sl Siall (i il aguad L
PROMETHEE Il Sl il Leads PROMETHEE Partial Ranking 5l el o <
.Complete Ranking

a3 Cus Phit G Jad) (s sl jual) 3geall 8 PROMETHEE | JS5al) caspl) &
& Supplier C 25 guayeall (e AS Lagals JsY) &350 3 I93ls Supplier D « Supplier A 354l
sla Supplier A yysall ela dus Phi= 4l Bl cangi Jued) a5eall 0dy Wiy Supplier B

.Supplier B 3)5all 1,15 Supplier C 3,54l 25 Supplier D aysall 4y 151 45,4l 3



Phi+, (e JS al OV xal) 138 Jalss gl (s peialy PROMETHEE 138 SH Casifil ela Laiy
Phi= ai Wl 5 ) 58V e &85 @iela Phit ol dacidls 455 GAY) & Sels Phi-
DB ) 538U & s IS8 jeda 13s SV ) e e Aje Celad

f=| PROMETHEE Rankings - O X f=| PROMETHEE Rankings — O X
g
1.0 I 0.0 +1.0
Supplier A
I Supplier D 0,6667
0,5800
Supplier D
Phi+
Supplier C l -0,5300 I
-0,7167 Supplier B
B I
0.0 1.0 -1.0
1s\PROI'v'II:"I'}-IEE 1 Partial Ranking Jn{PROI‘~"II:‘I'I-|EE II Complete Rankil'lg,-Ir \PROMEI'HEE 1 Partial Ranking J\PROI‘*‘II:‘I'}-IEE 1I Complete Ranking §

PROMETHEE galiy & cplainall paysall IS5 5adl il 5380 peamss (29-4) JSa)
ek (PROMETHEE Diamound 351 & (je 2aa35 PROMTHEE (s (asaads Wl
&V gl Gl s Gus PROMETHEE I, PROMETHEE Il Tea JSU5 5l sl
ALl Phi (s39eall asiiosall Jias days 45 Gusly 53 (ssienall cibaiiy Jiar sy JSs (phi+,phi-)



<» PROMETHEE Diamond - | 3

Ol 0350l PROMETHEE (pa 530 (30-4) J<a0)
A5ae Jad) g8 Mlly 6331 el glaty Jag i élley SUpPpIierA 3ysall Gl J<al (e Lasdls
.Supplier B 2ysall (uSe Je a1 cpa)sall

:PROMETHEE 4<.&

o) Gl cdiay Bl Jis cus PROMETHEE | g3l sl PROMETHEE < s
& i asd G Gus PROMETHEE (e e slaie WU an A0 L Jacatil) ) jund
Ll Jlasiad gy Llead) muags dal (e pel Bl o Janll 2 Jaih AGAN 8 i 58 Cppaall

Phi=, Phi+  dalall cilested) an daadl aud 4o (05 Gibiiesss Gnall b palil



= PROMETHEE Metwork — | w

Supgplier A

Phi+: 0,75 Phi= 0,09 ey gy

Supplier D
Phi+: 0,75 Phi= 0,17

Supplier C
Phi+: 0,22 Phi-: 0,75

,/

Supplier B
Phi+: 0,09 Phi- 0,80

Cplainal (p2)5all PROMETHEE 4<us (K8 (s (31-4) I3
29 onlaall e 2aall 385 il g Je sl Sl Gykl) ) an PROMETHEE 42k
e WS Tuisig PROMETHEE | Gk Ps e liis T oy duialy ol®le e sain
.PROMETHEE Il &,k Dla
P LAY Jlaag 038l @l JYA (e daleaal) Jalas
Visual PROMETHEE 1.4  =aliy <& Walking weights &gll w5380 Pla (e
leesane s uleall (sl poes i @A) caulanll sy o585 o) (Say Academic Edition
AaaSll (hY) B sl DA 335 oSe dus il S Gl el S aalsdl (gl
e (Sag Jihall ISH Cangll b el



= Walking Weights — O x
Supplier C Supplier B
0 0
Supplier A Supplier D
41%
2690 22%
4%, 7%
Cost and Price  Financial status Logistics Supplier quality  Technical capabilit
Cost and Price e j pdate Best to worst Set equal Reset

Db Jlaey Ogl)l @ PIA e dpsleal) Jlat gy (32-4) JSal)
[32.18% — & &l 5USl) jluae il Jlae O (33-4) JSED (hw Cus L8N Jlaa
G G Ol 53 Cpadaiiall Guasead) Cplaally JSAT L aasy 53l Jlaall 138 Ja)s 100%]
cdall ey Jlad) 138 zla cads Jal)



+1 ! @4 5upplier A
|
% Supplier D
| et e et et T ! Dl SR i CE S e G S e e 0
% Supplier C
-1 : o Supplier B
41% ook
[
oG 25% Weight oG 100%

Technical capability w [+] Stability level: = WSI: [ 32,18%, 100,00% ]

Al eUSH bl JhaY) Jlae o (33-4) J<al

Technique for Ordering (i) Jall aw aldally Juadll) cub dud Gudo WG
s i) 3y gall dlay (TOPSIS) Preference by Similarity to Ideal Solution

G U copgll dilail) il e AW e IS Aatyal) Al Gaaa¥l olsl o slaae¥) @
il A 233l 350 Ll 20a3 Al e siadl 13 8 Bis (EC galin alaaily Lol
saalll clshall DA (e lldg TOPSIS (i) Jall 3lSlaas

10Ul A (PR (e djladll el ddgeiae v -]

X, =




teod) dilail ddle e AUl hae S ddad el Al Laaal) sl S Joaall iy

Max Max Max Max Min axgll
anail) 5. g (‘.U_é.s ilaaaldl gw\ e S| ey 3l | e |
3gal Lt sl 3ysall

0.446 0.337 0.36 0.393 0.27 Supplier A

0.099 0.182 0.116 0.087 0.266 Supplier B

0.192 0.175 0.166 0.221 0.172 Supplier C
Supplier D

0.263 0.306 0.358 0.299 0.292

gl didail dikl pe danlill jlae S Adadsal) duedl) daeal) il g (1-4) dsaal)

Max Max Max Max Min axgl)
2\:1.\5:15\ 5L ERPEN ?U=u Gleadl) @Ajﬂ J""‘Jlﬁ Jalall ‘)_.3:\14'.45\ d:h_d\
)54l sl | 2)5ell Ll

0.794972287 | 0.647414046 | 0.6586 | 0.71721 | 0.53104354 | SUPPlIerA

0.176462458 | 0.349642007 | 0.2122 | 0.15877 |0.523176229 | SuPplier B

0.342230222 | 0.336194238 | 0.3037 | 0.40331 |0.338294403 | Supplier C
Supplier D

0.468784107 | 0.587859638 | 0.655 | 0.54566 |0.574313755

3l A e slae YU dnlaall ddshoadll s —2

Vij = Xij X Wj




S ol iy WS man ) ey ddgheaal) moea duley il (fyslis Lty sulee 5 Lual Cus

:(3-4)
Agml sl | byl | clesdll | U gl | el AASH | ulad) | il
)54l ZEWEL] 3)5all
0.3219637 | 0.0479086 | 0.144236 | 0.0286882 | 0.1391334 Supplier A
0.0714672 | 0.0258735 | 0.0464760 | 0.006350 | 0.1370722 Supplier B
0.138603 | 0.0248783 | 0.0665088 | 0.0161325| 0.0886331 Supplier C
0.1898575 | 0.0435016 | 0.1434347 | 0.0218264 | 0.1504702 Supplier D

ol el e slae Wl @lldy ccalludly canpall Gt sl et 23 Al yall 038 33

+ s ; ; :
v T={(max Vij | Jej » min v;; /]ej’)}

v~ = {(min Vi /jej , Max V;; /jEjr)

| BN 25 SO, |
J S 15 R ¢
tngall Yl dall (4-4) Ja Jsand) i
Jaml) 56Ul Baga allay Gledll | W pagl) | el i) Jabadll
0.321963776 | 0.047908639 | 0.1442 0.02869 0.088633134 V+

Cansall i) Jall s (4-4) Jsaal

1(5-4) Jsanll e sa LS ccalliad) iyl Jall




Al 5ol | sage ol Gl | Ul gl | el AalSl uladl
0.071467296 | 0.024878374 | 0.0465 0.00635 0.150470 V-
Ll B Ol g (5-4) Jgaal
ol Gl e sleie Y bl GilaiYly cangal) GilaiV) ol —4
1 0.5
m
+ _ +
;=X 0, -v )
Jj=1 _
71 0.5
m
) (V i~V )2

J=1

H(6-4) sl (Adludly dingall Clilaiy) il (6 ade

Si — Al cald) asy) Si + L gall cld))asy) <la) sy Jilad)
0.104 0.0505 Supplier A
0.013 0.11352 Supplier B
0.066 0.08203 Supplier C
0.1 0.06238 Supplier D

ALl Fangall ClahaiY) il e (6-4) Jsaad)

i) dall elp ) il sl ol s JiaY) dadl 1 sl il Qs clld 2y -5

P

[




i) dall I etl) ol Clainall (paygall [ i)
0.672 Supplier A
0.106 Supplier B
0.616 Supplier D

Y Jal el G Jall ansil) oyl  (7-4) Jsaal

) (ads Doleadl) s pil) (a6

i) | Jl) dall ) el Clal | il
1 0.672 Supplier A
4 0.106 Supplier B
3 0.445 Supplier C
2 0.616 Supplier D

Llead¥) G )l il o (8-4) Jsaal

L= s (sl

0.7

0.6

0.5

0.4

0.3

0.2

=
0

Mech.supplier Mech.supplier Mech.supplier Mech.supplier
A B C D

Alad) s Cpaysall a Cpw (34-4) J<al




eoa¥) (A Jumd¥) e Qappall ip e Y G USS s giall da¥) dilall sl egun b
3ge deadl O A ads o ar 5aY) By cnaygall i ddee 3 Aniial) dusedll ulaall Cons
e Uil Jian 0.672 desty aidll el Jiay 43Y Supplier A yysall s g aall Alall 45,4
3sall 1paly Supplier C aysall 2 Supplier D aysall 4y sgiall (alainall Goaysall) Jilaull

.(34-4) JSalL e 8 LS B Supplier

thapl) Cilacad LAl

haaY (el Gluaydll pliad) & Cua cbudaydll Hlod) =il i duhall e eiall 12 8
feh LS il il 84 ((Two way ANOVA) Sl calall Jalss
t ) da il
Cpidasll ehadl Gleagi g (a0 = 0.05) Lsina (G5ive ic dfilaas] ANVo I3 B8 226 Y :HO 1
CRaaing ('é).\;jb ‘;,;Q:\Lj\ GAAAAM) uﬁ):uﬁmﬂ

Levene's Test of Equality of Error Variancesa

DependentVariable: lws 4dodl o i
F alf1 df2 Sig.

3.471 10 25 006

" rdly A4S Jlad” bl (eiland cpad lad) (9-4) Jsaadl
(Test of ) "jaudly a3l lad cplall (ualasl cpad jladl) Ggiaddl (9-4) Jeaall ) sl
Gsinn (0 JiI 25 (Sig. =0.006) Lisinall 450 da ¢ iy (Homogeneity of Variances
Apaall (F) e (0 LS a5 (3-471) (55t iuguand) (F) Zad 3l oS ¢ (Sig. =0.05) N

Aajlaa) @ Cle genall (s (gl p2e ) e Las (2.24)



Tests of Between-Subjects Effects
DependentVariahle: sl ddédi 5 =l

Type Il Sum
Source of Squares df Mean Square F 3ig.
Corrected Model 49257 10 482 1.028 448
Intercept 187574 1 187679 | 412.852 .0oo
Fosition J62 4 A .398 808
Experience 1.879 2 840 1.963 61
Fosition * Experience 710 4 178 a7 827y
Errar 11.064 25 474
Total 472,000 36
Corrected Total 16.884 35

el B s SN (el (st A gandd (F) sl (10-4) Jsaal

Al AU cplall dlas dpcad pandl (F) Jlasl (sieall (10-4) sl ) goaill
s JbaeS paadly 2SN jliaae aladial b oehaall Cleasi gm Ba dsmy pre el ol
(Sig. =0-808) Lisiaall days daid lld o Jug clajite Adagh ol juiia Y (gha3 (p2ysall
Oo B (0.398) duswnall (F) das G elly S50 ¢ (Sig. =0.05) AV (ginn (o ST 2 A
& oehadl Dlegag Gm B9 g axe (10-4) dosasdl Jedany WS (2.24) ddsaall (F) et
Aad Ay e Jug dajiia 5al) psie (655 (npsall auil JlaaaS aally LS lae alasiad
dad O @lld K59 ¢ (Sig. =0.05) ANV (s5ine 5o ST 2 S (Sig. =0.161) Lisiadll dn 0
Gs 355 pe el Jsaal) Gl XS L (2.24) ddsaal (F) dad go 81 (1.963) diswndl (F)
o) i) (953 psall aul JlaeS padly A jhae aladiud (8 ehaall Gleass o
Grina oo ST & S (Sig. =0.827) Ligiaall days dad Al o Jug cpadine 5pally sl
Aol (F) dad (e 81 (0.371) Liswnd) (F) dad G elld S5 ¢ (Sig. =0.05) aNal

.(2.24)



Multiple Comparisons

Dependent Variahle: lses 4ddl g =i

~Wean 95% Confidence Interval
Difference (-

(1) sl gina gl () sl it J) Std. Error Sig. Lower Bound | Upper Bound
Scheffe i caly ol Ll -133 426 999 -1.53 1.26
e g el 411 a7 994 -1.10 1.32
e Ll -.048 391 1.000 -1.33 1.23
uita chalanat a4 .37 836 W77 1.66
e el a el yidall 133 426 5599 -1.26 153
e gy jledl 244 392 983 -1.04 153
a4l 086 412 1.000 -1.26 1.43
e eailaandl 578 302 708 -7 1.86
e o slell el sl =111 a7 999 1.32 110
a Ll -244 392 k] 1.53 1.04
e Ll -159 .355 995 1.32 1.00
uita chalanat 333 332 906 -75 1.42
e 4Ll e el yedall 048 1391 1.000 1.23 1.33
ez Ll -.086 412 1.000 1.43 1.2
e g sladl 158 355 985 1.00 1.32
bl 482 385 748 - 67 1.65
i calasaadl el sl - 444 a7 836 1.66 7
a Ll - 578 392 706 1.86 i
e g sladl -.333 332 906 1.42 75
Ll -.492 355 744 1.65 BT
Dunnettt (2-sided)® el ot sl il 133 426 8493 -.86 1.22
o el s sals el -111 a3n 694 1.06 a4
a4l el yadall 048 301 1.000 -.a5 1.08
s el s el sl - 444 a7 561 -1.39 50

Dbad Glegenal G cplal) uilanl Ciigag sl Hlodl &0 el (11-4) Jdeasdl ) gsall
O Godll Ao ddlas) AVs 2sag axe ¢l (Homogeneity of variances " jaudly dalal)
(o0 = 0.05) AV (s5iee (3o ST agraaad (Sig) Liginall daja Gl ¢pic sanall

A8l A3l

Cpilagll ehadll Gleags G (a0 = 0.05) sine (goin vie dilas) AN I3 Gy 8 2200 Y :HO 2
Crygall LAY dfieaslll Glexdll jlae aladiud (8 Lysw 4 Ljlally dobiill cileliall @ilS)a
Frdina (Bally bl awall) Gupsial ) (g5e0



Levene's Test of Equality of Error Variancesa

Dependent Variahle:  les calasshl daius i
F aif df2 Sig.
2.442 10 25 034

At slll Gleaddl lill ualasl cpad jlaal (12-4) Jsaal)
(Test of "Liwaslll ilaxdll jlaaa’ cpliil) Gailaal cpid Lol Ggieall (12-4) Jgaadl ) goaill
Gsian (0 JiI 25 (Sig. =0.034) Ligiaall 450 4o (f iy (Homogeneity of Variances
Apaall (F) e (0 LS ot (2-442) (55t dugund) (F) 2ad 3l oS ¢ (Sig. =0.05) N
Aaylas) 35 3 e ganal) ol Gl ae ) s Laa (2.24)

Tests of Between-Subjects Effects

DependentVariable:  lws calasshl 4 g

Type [l Sum
Source of Squares df Mean Sguare F 5i.
Corrected Model 4 6157 10 462 2.058 070
Intercept 113,925 1 113.925 | 507.946 .0an
Pasition 2113 4 528 2.356 081
Experience 307 2 54 GBS 513
FPosition * Experience 1.584 4 Rel=]3] 1.766 J67
Error 5607 25 224
Total 288.000 36
Corrected Total 10222 35

gl Gladdll Sl U ol Jas A Gandd (F) laa) (13-4) Jsaadl

laxdl) Sl U Cplall dilas dumd pasdl (F) Slosl el (13-4) doasd) ) gsall
gl JbasaS Lwaslll Slesdll Jlns phadiud (& ehaad) Glgagi O B 3say eda Al
(Sig. =0.081) Lisiaall das dasd lld o Jug clajite Adagh comall juxia Y (a3 (p3ysall
oo S1(2.356) dugendl (F) dad G lly 55 ¢ (Sig. =0.05) AN (g5ine e 81 2
Dbae alatiad 8 chadl Clgasi o G dsas ade dsaadl sedag WS L(2.24) Adsaall (F) ded
Gap el el (e dus dytie Ball pite ) 90 pisall il JlesS Tl el
(F) dad &) @iy 55 ¢ (Sig. =0.05) AV (ginn (e ST oo ) (Sig. =0.513) Ligiaal



O e 23 p2e el Jsaadl (6 Gl (2.24) Adganll (F) desd (e (81 (0.685) dsswndd
el Gaariall (A @it enppall pai JlasS Liwanlll Glexdll Jlane pladind (8 chaall Clgas
Gsis o ST & A (Sig. =0.167) Lisinall day A clld o Jug (Ondine Bally islal
Adganll (F) dad (0 il (1.766) diswsall (F) dad G clld S50 ¢ ( Sig. =0.05) aval

[(2-24)

Multiple Comparisons

DependentVariable:  les cslachl duas i

~ Mean 85% Confidence Interval
Difference (-

(1) sl iatigll ()] gl ikl J) Std. Error Sig. Lower Bound | Upper Bound
Scheffe s ealy yaidl ez Ll -533 303 552 -1.53 A6
ke gy jladdl -.333 264 808 -1.20 53

e dadladl -.048 279 1.000 -.96 .86

s calanndl 222 264 949 -.64 1.09

s Ll e caly il 533 303 A52 -48 153
s g jlaal .200 280 A7 -7 1.1

e ddLdl 486 283 608 -A7 1.45

a1 caleanll 756 280 148 -16 1.67

s gy el e ey il 333 264 808 -.53 1.20
i Ll -.200 280 A7 -1.11 7

e dodladl 286 .253 862 -.54 1.1

s calanndl 546 236 263 -.22 1.33

e Ll e el il 048 279 1.000 -8B 56
e Ll -.486 .293 GOB -1.45 AT

e kel -.286 253 862 1.1 54

a1 sl 270 253 B85 -.56 110

s calaadl e ey il =222 264 943 -1.09 .64
i Ll -.7ThB 280 148 -1.67 A6

e g ledl -.556 236 263 -1.33 22

e L -.270 .253 885 -1.10 .56

Dunnettt (2-sided)? ezl ata caly yiidl h33 303 245 -.24 1.3
il e enly il 333 264 518 -.34 1.01
e Ll e ey il 048 279 agg -.67 76
s calaandl s cals il -222 264 803 -.80 A5

"Liaslll Slaxdll" Gle ganall (il uilanl caigag apdad HLas) & (14-4) Jgaall
Dbad Gleganall G colall Gailadl ciigag daad jlas) il Geial (14-4) Jsaadl L gsall
O B9l e ddlas) AN 355 a2e  elay (Homogeneity of variances "diuaslll culeadl)

(o = 0.05) AV (s5iee 3o ST agraaad (Sig) Liginall daja (s ¢pic sanall



AN A 4l

Cpidasll ehadl Gleagi m (a0 = 0.05) Lsina (g5ie dic dfilaas] AVo &I 358 225 Y :HO 3
sl SLERY gl I aeagll Sle alainl b g 3 Auladly dudadil) cile liall @S
i (il gl panmall) Cuppiiall ) g3

Levene's Test of Equality of Error Variancesa

DependentVariable: lss gl I 3 ) qal
F df1 df2 Sig.

24149 10 25 036

"2ysall el aizash " ol Gailanl cpad el (15-4) Jgaal)
(Test of "2ysall ) pagll jlaad’ cplall ailasl gl Hlod) (st (15-4) Jsaall N gsall
Gsian (0 JiI a5 (Sig. =0.036) Lisinall 450 dad (f iy (Homogeneity of Variances
idsanl) (F) dasd e €1 a5 (2.419) (gslos dsgenall (F) das (lé UK ¢ (Sig. =0.05) 4y
Aol &5 ) Clesanall (pls gl pe ) el Laa (2.24)

Tests of Between-Subjects Effects

DependentVariable: s gl Ll 3 pal

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 10.115% 10 1.012 1.045 A37
Intercept 39.826 1 30.826 41.262 .onn
Position 1.956 4 488 405 a2
Experience 4 385 2 2.442 26524 A00
Fosition * Experience 1.413 4 353 365 AN
Error 24140 25 968
Total 159.000 36
Corrected Total 34.306 35

"sall el gl Jlaas’ SN el Jilat Ay b il (F) laal (16-4) Jsaal
sl s S ol WS dpin g pandd (F) SLas) Oginddl (16-4) Jsaall I gsal
e 2all Ll gmgl) L plasied b shaall Clgnss o B3 29ms p2e ek <"zl Ll
Sig. 0.732) dusinal) a3 dad olld e Jug el il acedll 5iiia ) (5505 (appell s



8 (0-505) dugenall (F) dad &) lly 559 ¢ (Sig. =0.05) AN (ggina o Sl 8 S (=
Dbee aladial) (8 chaddl Gleagss (m B sy sl seday WS 1(2.24) ddsaadl (F) dad (e
dag Al dlld o Juy oo Bl e ) (5505 cpnsall i SlaeS 3ysall Ll asl
(F) aad & lly S5y ¢ (Sig. =0.05) NV (ssimn 3 ST oo S (Sig. =0.1) Ligiaal
O Gt 39 e by Jsaadl (i S (2.24) Adsaall (F) dad e 5T (2.524) Lisendl
il (60 Gaaysall andn jlaaS 3ysall Ll pagll lirs alaial G ehaall Gileas
ST A (Sig. =0.831) dusieall days dad lly Lo Jug cading 5pally adasll canal
(F) dad e J8 (0.365) Liswndl (F) dad & @lld 5505 ¢ (Sig. =0.05) AV (g5ine (s

((2-24) dsaal

Multiple Comparisons

DependentWariable: s aoagh Al 3 gal

. Mean 95% Confidence Interval
Difference (-

(1) el intodl () cansall inte J) Std. Errar Sig. Lower Bound | Upper Bound
Scheffe ks el sl ez Ll 00 606 1.000 -1.88 208
e gy el -.389 527 et 2211 1.34

i dldl -.786 557 737 261 1.04

e ezl -500 527 822 -2.23 1.23

e Ll e el sl -.100 BO6 1.000 -2.08 1.88
ata gy i -.489 558 841 -2.32 1.34

i dldl -.A86 586 GBS -2.80 1.03

e ezl -.600 558 883 -2.43 1.23

e g jledi el el .389 527 et -1.34 211
ez Ll 489 558 841 -1.34 2.32

v dldl -.307 504 13 -2.08 1.25

ta el -1 472 1.000 -1.65 1.43

et Ll el el 786 557 737 -1.04 2.61
ez Ll BE6 586 GBS -1.03 2.80

e g el 397 504 13 -1.25 2.05

ta el 286 504 .ags -1.36 1.94

a1 ealondl el el 500 527 822 -1.23 2.23
e Ll 600 558 .Bea -1.23 2.43

da g el AR 472 1.000 -1.43 1.65

i ALl -.286 A04 .aga -1.94 1.36

Dunnettt (2-sided)® s zlud o eeals il -100 BO06 .899 -1.65 1.45
a1 g jledi s cals il 389 527 BE3 -.96 1.74
s i e il il 786 88T 423 -.64 2.2
st bl e ey il 500 527 733 -85 1.85

"2ysall Jall gl " ile ganal) G cplil) pailanl caigag dpdad LA 3 (17-4) Jgasll



Dbad Glegenal G clal) eilanl Cigag anind Hlodl w0 el (17-4) Jdsasdl ) gsall
O Aol e dilaa] AV aga a2e jeday c(Homogeneity of variances "1)5all Jlll aasll
(o = 0.05) AV (s5iee 3o ST agraad (Sig) Liginall daja (s pic sanall

sdaa)yl) dua Rl

Cpidasll ehadl Gleagi G (a0 = 0.05) sina (gine i dilas) AVa 1D (35 8 220 Y :HO 4
G0 adysall HLEAY 2ygall Baga eU:u laza e\dalm\ ga 1:\‘25.41 ‘éﬁ z\:l)wb Lbhall cleliall GlSHal
radina (Bally Gabgl) canall) Gupsiall )

Levene's Test of Equality of Error Variancesa

Dependent Variahle: slwe albs sig= 3 gl
F clf df2

2157 10 25

Sig.
058

"3yl B3pm ST i) Guilatl il Lasl (18-4) Jssal

(Test of "sysall 539 ala? bl (uladl cuad LLadl Gl (18-4) Jsadl L1 gsnsl
Gsisa (3o LS| 29 (Sig. =0.058) Lginall dn )y 4o & ¢ (Homogeneity of Variances

Aajlaa) @ Cle genall (U5 (les ) ey e (2.24)

Tests of Between-Subjects Effects

DependentWariable;  lwa sl sige 1 gl

Type Il Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model 4.9727 10 4497 i 710
Intercept 74,540 1 745445 105.954 .00o
Fosition 1.484 4 RETR| A28 A
Experience 2538 2 1.294 1.840 180
Fosition * Experience A493 4 148 21 930
Erraor 17.6583 25 703
Total 268.000 36
Corrected Total 22656 35




"JJ}A\ EJ}; eu:';&" é\.ﬂ\ Qﬁ\,ﬁ\l\ d:d;:\ 2\:1.«4)3 ua;ﬂ (F) J\,ﬂi‘ (19_4) d}dﬁj\

Basa pllai ' W colal) st dacad pendl (F) Jladd Ogiadd) (19-4) doanll ) gsail
pu JbaaS ygall B3sa alar Jlae aladiil bl Gleag Om Baf 3sns pe el 3yl
(Sig. =0.717) Lisiaall das dasd b o Jug cdajite Adagh ol uxia Y (a3 (p3ysall
oo 81 (0.528) Ligwnall (F) & G clly i ¢ (Sig. =0.05) AN (ggina o ST oo
Db alasinl b oehadl Cilgass o Basd dsas aie dsaall selug LS (2.24) sl (F) dog
Baginall days daid lld e g dnjite 82l puite ) (555 cunapall mi JlaaS 35l Basa ol
Lsund) (F) dad O @lly K505 ¢ (Sig. =0.05) AV (ggina 3o ST & ) (Sig. =0.180)
Sleasi Gm B dng p2e el Joaall Gl Gl (2.24) ddsaall (F) dad 0 J8 (1.840)
bl o) Gapial ) (655 paysall auls jlaeS sall Basa allat Hlirae pladial (8 eyl
ANV (g5 e ST o A (Sig. =0.930) dsieall dayn dad Al Lo Jag ¢ uaaing 5pally

/(2-24) adsaa) (F) dad e 81 (0-211) dugunall (F) da G @lls 54 ¢ (Sig. =0.05)



Multiple Comparisons

DependentWariahle:  le=a slbssige 3 g4l

~Mean 95% Confidence Interval
Difference (-

1) sl il () sl it gl J) Std. Errar Sig. Lower Bound | Upper Bound
Scheffa o eials il e bl -267 500 930 -1.90 1.37
ta gy slad -556 435 802 -1.98 a7

e el -.095 453 1.000 -1.60 1.41

pan el -.333 435 963 -1.76 1.09

ta Ll ke by yadall 267 500 .aap -1.37 1.90
e g jledl -.289 461 .82 -1.80 1.22

v L A7 483 998 -1.41 1.78

e eolasnall - 087 AB1 1.000 -1.57 1.44

1 by 556 435 802 -a7 1.98
pagluti 289 461 882 -1.22 1.80

v L 480 416 872 -90 1.82

s ealasndl 222 .389 88T -1.05 1.50

i L by il 095 459 1.000 -1.41 1.60
gLl -17 483 998 -1.75 1.41

g jled - 460 416 B72 -1.82 a0

an lasadl -.238 418 087 -1.60 112

o ealaaall by el 333 435 963 -1.08 1.76
ezl 087 461 1.000 -1.44 157

e gy jlad 322 389 88T -1.50 1.05

v Ll 238 416 .87 112 1.60

Dunnettt (2-sided)® szl s el il 267 500 850 -1.01 1.55
g jladi e il il 556 435 509 -56 1.67
e i by 085 459 .aog -1.08 1.27
a1 alaaad s by el 333 435 B47 -78 1.45

"ygall Baga st Cleganall G cplil) Geilaal cuigyg el HLsd) &5 (20-4) Jeaall
Al Cleganall cp cplall Guilanl cuigyy dpid L) ml Gsieall (20-4) Jsasd) ) gl
Glgagi o @Al Ao ddlas] AV 25ag 22 j¢lay (HOmogeneity of variances "a)sall 3352
(o0 = 0.05) AV (s5iae o ST agrsaal (Sig) Lisinall da )y (s
tdiwal ) dua 21
Cpilagll ehadll Gleags G (o0 = 0.05) Lisine (ggin dic dilas) AV &I 398 2200 Y :HO S
GGt el LAY Aumll 5ol aladia) (8 Lysw A Allly Lball cleliall @lSHA]
Cpadine (Baally Gaagll acsall) G puiall



Levene's Test of Equality of Error Variancesa

DependentVariahle: luws seli€ll 4uadl
F df1 df2 Sig.
1.238 10 2R 316

"Ll Sl cplal) Gailad el sl (21-4) Jgaad

(Test of "duall sell' cplall Gailaal ol Ll Ogieall (21-4) Jeasdl I gsall
Grina 0o S| a9 (Sig. =0.316) Lisieall day dad (f cui (Homogeneity of Variances
adsanl) (F) dad e 8 a5 (1.238) (sl ugmnall (F) dad (s S ¢ (Sig. =0.05) aya)

Aajlaa) @l cle genall (s (gles ) ey Laa (2.24)

Tests of Between-Subjects Effects

Dependentvariable: les sl dadl

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 3.5447 10 354 A72 .8a2
Intercept 268.8977 1 268.877 358408 .0oo
Fosition 443 4 11 148 62
Experience 2413 2 1.206 1.607 220
Fosition * Experience 62 4 .040 054 a4
Error 18.762 25 750
Total TO07.000 36
Corrected Total 22,308 35

Zaal) 5oL S Al Qi e andl (F) Jlasl (22-4) Jsesd

CLal) gl S cplall Jolas damd pandl (F) las) Ogiall (22-4) doxadl ) gl
25 (psall s e ) el Hliase pladind G ehaadl Gleagi G @58 dsas e el
ST a A (Sig. =0.962) Liginall da)s dad lld Lo Juy ddojiie Gadigl) ansd) e
(F) dad oo J3 (0.148) Ligwndl (F) dad & clld K505 ¢ (Sig. =0.05) AV (s5iee (e
Bl e alaiind 8 chaall Clgasi g (98 dsas ade Jsaall elay LS L(2.24) Adsaall
Augiaall dayy Aad @y e Juy dyiie Ball uie @i cpuedll ani laaS Gl
Lsuad) (F) dad G @l 509 ¢ (Sig. =0.05) NV (ggina 0 ST o ) (Sig. =0.22)



Slgast On Gaf dsas e el Jsaall G GlliS(2.24) Ldgaad) (F) e Ge B (1.607)
sl amnall pparial () g5 anpgall sl jlaaeS Ll SRSl jlae pladiul (8 sl
AV (gisa (0 ST & A (Sig. =0.994) Lisinall dny0 de Ay o Jug ¢ Guading 33l

/(2-24) adsaa) (F) 2ad e J81 (0.054) dsunall (F) dad G @lls 54 ¢ (Sig. =0.05)

Multiple Comparisons

Dependent Variahle: e solagh Luadl

~Wean 95% Confidence Interval
Difference (-

(1) ol il () sl it gl J) Std. Error Sig. Lower Bound | Upper Bound
Scheffa e el yhiall g Ll -100 506 1.000 176 156
e o jladl 167 441 897 -1.28 1.61

e ddLdl 214 AR5 594 1.3 174

s enalaandl 278 441 882 117 172

e Lyl _aa el il 400 506 1.000 -1.56 176
e g jladl 267 466 887 -1.26 174

s dallall 314 490 .581 -1.29 192

e il ars ARE 955 115 1.90

e o 3ladl el yaadl - 167 441 897 -1.61 1.28
ez Ll - 267 AB6 887 -1.79 1.26

a4l 048 A4 1.000 -1.33 1.43

oraialaadl A11 304 504 -1.18 1.40

i Ll el sl -214 465 594 -1.74 1.31
s Ll -314 480 981 -1.82 1.29

e g jladl -.048 A2 1.000 -1.43 1.33

e enlaandl 063 A2 1.000 -1.32 1.44

e alenadl ata el il 278 441 982 172 B b
s Ll -.378 ABE 955 -1.90 115

e g jladl -1 304 594 -1.40 118

e Ll -063 A2 1.000 -1.44 1.32

Dunnettt (2-sided)® s zlel s el sl 400 506 593 -1.20 1.40
e g sleall i nls el - 167 441 884 -1.29 96
e Ll nal paall -214 465 870 -1.41 98
a eslesull el sl -.278 441 914 -1.41 85

"Aaml) 5 LS Gle ganall G bl Guiladl cuigag aaiad HLid) =50 (23-4) Jgaal)
oSl le ganall (o kil Guilat] iipas agid LS iy (osinall (23-4) Jsaadl 1 gsnsll
ehie Glgagi om ol Ao dilas) AVs 3sag axe elay (Homogeneity of variances "4l
Hy cofiesanall oy o ol dpae 3 Aenill el o) Cam (AT ehaaly Clidal) s
(o0 = 0.05) AV (s5iea (e ST agaseal (Sig) Lisiaall ds )



Slua il g gilidl) - (ualdd) Juadl)

Gl il clabim o LiSal cad g dheginse Tuhall 4l cliag L gl Lo bl el
& Gl leash ) ALY @illa) 5 Slany) diaill cila e oo Lals (il Laens ol WS
Aaaliall 83Y) Aandsy Gunmieaddl 0 QUL pen 2 o 2 dubal) ASED Ma i gh catialy
cdraldill 8 dallie Gy it JSA dauly A duagi Lo e Lia Gl )90 (5S0g

sl ) Al 480 ragal) Gailadl)

+\S Al ) ) ailiadll

G Ll 28 Lysu b Al dubaiil) Gleliall g Ul IS8 anan G Auhall il (e (i 3
dcliall o3gh cale 25 (e €I die deliall o2 ol Wl (gl (alal) Rl e 00 (pasial)
iy dnatil) Aoy bl O (e ilislal) Llag Slued) Al b el ) Gleliall g
Bl GG e a g Uil 13 A A e G i g a5l el b Lyga L]
Aiise (200 e SST) (e Lgpidige 230 iy Al anal)

A Al dad il ) g duadldl) ailliadl)

ab Laid (%22.2) At Gls ¢ oSl e ap Aniall A1 (%778)mu\mﬂ\@uwwm
o el Al Rdadl) cleliall a5 Jlel) dande Ol @lld i (Sag (LY (e
Aoyenll &l 3 i 8 Al de eyre Slael O Load (i By .Y e Lgadis e ST 000
O e Ju gl L) Gl S sla aagleel clS ehadl abaa (i ale JSis (50-40)
JlecY) o3gh g Uadll 138 (b dlighall 58l Glaal o 5Sime GIGE o2 b obidl) Cualiall

B Ajrag Bpa ) s
o oSV dacall ap Gusn K Balgd Alea G e J5 Auhall il Gl el Jagall Al
Gleliall @l alaal (g3 N Auaill s3a s cpsanall (o (%69.4) disas Cialy 38 ¢elyadl)
el dapda & Gua el oyl el 8 lshendd LuanalS] cplagall Cadagiy L5lally ddainl)



u.aya;.l) .e\.{: ds.«l.l U’“J;llﬁns" e (_rl:l Y daniia atmk— Q)Aj-a Gl Gl el Q_A.L'I! &Lﬂs‘)‘.ﬁ\ XY
in ) i (il elysall s (8 gl asal

e Ao ae Gl 1y lues Adle Dlee 8y gy Auall Al e G i s Gl
5582l ol e pansy (531 Y] (Alle Bpa lgias bl Lgd Aoy lgicnal) G Cua dudl
Al Clas Sy duhall (3 Lagal] liall Cilagall jee jiaie 5 bl el e e JS (B
goanall (e (%80.6) 4w Le ¢l (29) LS el e (2w 15-10) )

s Al ) il

:(AHP) (el daladll dlee il Jlas

Cadiel S cpaysaall HLidly audi 830" duhal) sl daclsy lgres & ) Clilall Jalas il i
dpeliall Al b cpiasl ehad) cisginl lls (AHP) ajd) dilatl) Llee 73505 e
A Akl ) Asladly ddaanll

(sl Aaldll dacdlil) gl julee Gu e Y Jladd) s Al 5USH les G L6
o duas Bl 138 O Gus dlally duaiil] L lial) AN 8 ladly ani ulaaS
AV ) G e daws Lef a9 ¢(0.405) daws

alee G e A Bl hee 2a0 BaadY) 8 B el sa endls A s G L7
00 (0.262) A e Jean B ladl) 13 Gl Gam (aaysalls dalall dudlall cibislyY)
i ymlee gaen (g oo Laeal SISV g8 AR HLae Gl ladl slieY) (eSa 1385 cp ganall
Oy gal)

G O omally A SLae s deal) B GIED Ladd) g ddeall cilexdd) Jles .8
(0.219) dacs o Jean 3 Lol 13 G Gum oyl Lalall dudlall ciliglgVl jules
goanall 0

G e DY) Ghlnall Lea ygall Wl gl Jlmag aysall Bags allas Jlws e JS ) .9
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Software

Brief description, Features

Systems for structuring multicriteria
problems:
Decision Explorer - www.banxia.com

Mind Manager 4.0 - www.mind-map.com

Provide tools for structuring multicriteria
problems, including visual support of the
process of problem analysis, setting criteria
and alternatives with corresponding
interconnections using various graphical
means. These systems do not include any
MCDA method.

Criterium DecisionPlus

www.infoharvest.com

Implementation of MAVT and AHP
methods; provides problem structuring with
the use of value tree, weight sensitivity and
(restricted) uncertainty analysis; versions for
web and group decision support are also
available.

Decision Lab

www.visualdecision.com

Realization of PROMETHEE method;
support of geometrical data analysis in the
criterion space using GAIA tool; weight
sensitivity analysis; provides analysis of
several scenarios, and group decision
support.

Expert Choice

www.expertchoice.com

Classical implementation of AHP method,
including support of hierarchical structure;
provides weight sensitivity analysis, and
group decision support (Team Expert
Choice)

HIPRE

www.hipre.hut.fi

Implementation of MAVT and AHP methods
using interval criterion values; web-version
(Web-HIPRE) for support of group analysis
is also available.

SANNA

http://nb.vse.cz/~jablon/sanna.htm

Application for MS Excel; includes TOPSIS,
ELECTRE I, PROMETHEE-II methods.

Decision Deck

www.decision-deck.org

Within the Decision Deck project a
framework for creating open source software
which provides a process of developing and
using various MCDA methods and tools.




JISMAA

www.smaa.fi

JSMAA includes SMAA-2 and SMAA-TRI
methods (stochastic realization of MAVT
and ELECTRE-TRI methods based on
acceptability concept).

DecernsMCDA

www.deesoft.ru

DecernsMCDA contains the main MADM
methods for choice, ranking, and sorting
alternatives, including weight sensitivity and
value function sensitivity analysis, and
uncertainty treatment (with the use of
probabilistic methods and fuzzy numbers).
Methods include MAVT, AHP, TOPSIS,
PROMETHEE, FlowSort, MAUT, ProMAA,
FMAA, F-MAVT.

FLINTSTONES

http://serezade.ujaen.es/flintstones/

FLINTSTONES: software tool to solve
linguistic decision-making problems under
uncertainty and contains extensions to deal
with complex frameworks such as multi-
granular linguistic frameworks,
heterogeneous frameworks, and unbalanced
linguistic frameworks.

Other MCDA systems:
www.isy.vcu.edu/~hweistro/mcdmchapter.htm
www.cs.put.poznan.pl/ewgmcda
www.inescc.pt/~ewgmcda/Software.html

www.orms-today.org/surveys/das/das.html

ELECTRE IS, III-1V, TRI; Equity; HIVIEW;
MACBETH; MIIDAS; MINORA; NAIADE;
PRIAM; REMBRANDT;

UTA Plus; IRIS; PREFDIS; TOMASO;
AGAP; MEDIATOR; SCDAS; GMCR;
VISA; ACADEA; DIMITRA; ESY;

INVEX, MARKEX; MEDICS; SANEX;
FINCLASS. ..
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Aleppo Aviation Fuel Station Required MTO Status

S.N Desc Qty Notes
Mechnical Material
1 | Prover Tank 1200 Galon / 5000 Liter 1
2 | Floating Suction Arm 5
3 | Filter Separator 2 | ToBe4 for each pump
4 | Sampler unit 6
5 | Fire Pump station, hydrants and hoses XX
6 | Dluge valves Size 4" #150 4
7 | Sprinkles Water nozles XX
8 | PVRV Size 6" #150 5 | for Water tank not required
9 | Drainage water pump 1
10 | Foam Pourer 4
11 | Foam Piping & Accessories XX
12 | Hand valves - various XX




13 | Kerosene Piping system XX
14 | Water Piping System XX
15 | Foam Piping System XX
16 | Loading Area Hoses XX
17 | Unloading Area Hoses XX
18 | Diesel Tank 2 m3 (3mm) 2
45 | Strainer&vapor eliminator
46 | Deisel Station dispenser pump
47 | Deisel Station piping MTO XX
48 | Tank Nozzles Piping MTO XX
Instrument Material
1 | Tanks ATG Measuring system 5 for Wzi\ter tank not required
or DP is enough
2 | Flow Meters - Volumetric 4 ToBe > one _for each outlet
and one for inlet
3 | Instrument cables & Junction boxes XX
4 | Smoke & Fire detection System (Field & Control) XX
5 | Deluge water System - Heat Sensors 8 | Quantity to be reviewed
6 | Marshaling and control panels XX
7 | PLC Sytrem 1
8 | Central Computer & Monitoring 1
9 | Printer 1
10 | Memic and MOV Opereting Panel Panel 1
11 | Telephone System and Accessories 1
Electrical Material
1 | Generator 200KVA 1
2 | UPS 1
3 | Pumps Power & Control Panels XX
4 | ATS (Electrical Switching Panel) 1
5 | Dead Man Unit 2
6 | MOV's Size 8" #150 8
7 | Gates Openeing Motors with limit switches 2
8 | Electrical & Power Cables - Various XX
9 | Main Distrebution Electrical Panel with CB's
10 | Area Lighting Electrical Panel with CB's
11 | Building Electrical Panels with CB's




12 | Earthig System XX
13 | Lightning System XX
14 | Grounding System XX
15 | Fire Extinguishers XX
16 | Cathodic Protaction system




