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1. Financial model

2. Linear model (Jeffery & Russeli and Miroslaw J. Skibniewski,1990)
3. Linear model incorporating multiple ratings

4. Multiattribute utility model (Diekmann,1981)

5. Fuzzy set model (Nguyen,1985)

6. Knowledge-based expert system model (Jeffery & Russell,1990)

2.2 Financial-Model
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MFC = (NWxC)M aunnsd 2.1

Toe®  MFC winela dinnidugeqa (Maximum Financial Capabilities)
NW  wunalid dausasidnaanatiuguiililunisduliuau (net worth)
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2.3 Linear Model (Jeffery & Russell and Miroslaw J. Skibniewski, 19%0)
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AN91aR 2.1 HANTHATIEI Factor-Analysis annidresiazinizniafy Russell and

Skibniewski (1990)
T Reer vanE Sganimpags | - Decislon” fakite welght . |
(a) Composite factor 1. (Performance)
Record of fatlure on past projects 342 0.18
Past performance 3.26 017
Quality performance 3.01 0.16
Project management capabitities 2.65 0.14
Staff available 235 0.13
Control procedures over work performed 225 0.12
Safety performance 1.86 0.10
(b) Composite factor 2. {Type of contractor)
Experience record 3.39 043
Company organization 2.20 027
Equipment resources 243 0.30
{c) Composite factor 3. (Capacity for agsuming new projects)
Capacity of firm 2.69 0.38
Capacity to add this project 2.26 0.33
Manpower resource 2.06 0.29
{d) Composita factor 4. (Location)
Location of home office 0.71 0.38
Experience in geographical location of project 1.11 0.61
{a) Composita factor 5. (Percentage of work performed)
Amount of work performed with own forces 223 1.00
{f} Composite factor 6. (Third-party evaluation}
Evaluation of references 2.34 0.46
Bonding capacity 2.73 0.54
{g} Composite factor 7. (Financial capability)
Financial stability 3.65 1.00

a. Decision factor substance abuse policy was not reiated to any composite factor.

b. Rating scale used included 4= high impact, 2= moderate impact, and 0= little/no impact

¢. Normalized mean impact of the respondents to obtain decision factor weight. These values are

weights w; used in E

q2.4
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MIT7eN 2.2 HANNFIATIEH Factor-Analysis aanidnresiasinsuasgAruAuaumAlBnTy

Russell and Skibniewski (1990)

| MmenParamelar GaTE. ¥ Eador welghil
o e e e @ o
(8) Composite factor 1. (Management) B
Control procedures over work performed 2.95 0.25
Staff available 3.20 0.27
Project management capabitities 3.25 0.27
Company organization 2.45 0.21
(b) Composite factor 2. (Safety}

Safety performance 2.61 0.60
Substance abuse policy 1.75 0.40

(¢} Composita factor 3. (Location)

Location of home office 1.90 0.41

Experience in geographical location of project 2.79 0.59

{d) Composite factor 4. (Performance)

Evaluation of reference 3.00 0.29

Past performance 3.64 0.36

Quality performance 3.54 . 0.35
(e) Composite factor 5. (Resources)

Manpower resources 2.79 0.41

Equipment resources 1.91 0.28

Amount of work performed with own forces 2.15 0.31

(f} Composite factor 6. (Financial and experience)

Financial stability 3.64 0.49
Experiance record 3.79 ’ 0.51

(g} Composite factor 7. (Failed parformance)

Record of failure on past projects 3.60 1.00
(h) Composite factor 8. (Bonding)
Bonding capacity 2.85 1.00
{/) Compostte factor 9. (Capacity for assuming new projects)
Capacity of firm 3.15 0.52
Capacity 1o add this project 2.88 0.48

a. Rating scale used included 4= high impact, 2= moderate impact, and 0= little/no impact
b. Normalized mean impact of the respondents to obtain decision factor weight. These values are

weights w, used in Eq 2.4
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A1k 2.3 uinzesiladuifinasiantsdndulandnduiindreedlasenitniaiy Russel

and Skibniewski (1990)

1. Financial capability

2, Performance

3. Type of Contractor _ 0.16
4, Third-party evaiuaiion 0.15
5. Capacity for assuming new projects 0.14
6. Percentage of work performed 0.13
7. Location 0.05

4 “‘ L & 4 ] » - » :
AN 2.4 dminzesladuifinasenisindulandndamividnaedtasinis uazrouanan

nAentyd Russell and Skibniewski {1990)

. COFindexendname i ool ST Welght o
1. Financial and Experience 0.14
2. Failed performance 0.13
3, Performance 0.13
4, Capacity for assuming new projects 0.12
5. Management 0.11
6. Bonding 0.1
7. Location 0.09
8. Resource 0.09
9. Safety 0.08

nsfmunnmminestiadilifudousznauediadtndn ussriuinaestiadamdn
- msAuansiintesiesefithugoulssneuestiaduudnd 1
Tumn1ad 2.1 (Record of failure on past projects)
Decision factor weight =3.42/18.80" = 0.18
18.80° . = 3.42+3,26+3,01+2,65+2.35+2,25+1.86
- neAnuaasiingeasiadendnd 1 lumieed 2.3 (Financial capacity) az14
Composite decision factor = (18.80/7)/18.646 = (2.686)/18.646" = 0.21
18.646° = 2.686+2.673+2.337+0.91 0+2.230+2.535+3.650
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FI9ENINITATUINY
1. MmriWazuuuiudiuimunusaz sy

feduildluntedmden fumenn.  dfusene. dfumna fumne
1. Financial capability 8 7 7 9
2. Performance 8 6
3. Type of Contractor 8 7 7 7
4. Third-party evaiuation 7 8 8 7
5. Capacity for assuming
new projects g 3] 9 6
6. Percentage of work
performed 8 7 8 9
7. Location 9 8 7 8
2 Amintuazusizanaens Wi asurasTadesal
ﬁqﬁﬂﬁlﬂum?ﬁ’mﬁﬂn grumutn. dfumane. dfummna. i g,

1. Financial capability (0.21)  {0.21)x8=1.68 (0.21)x7=1.47 (0.21)x7=1.47 0.21)x9=1.89
2. Performance (0.16) (0.16)x7=1.12 (0.16)x8=1.28 (0.16)x6=0.96 0.16)x6=0.96
3. Type of Contractor (0.16)  (0.16)x8=1.28 (0.16)x7=1.12 (0.16)x7=1.12 0.16)x7=1.12
4. Third-party evaluation (0.15) (0.15)x7=1.05 (0.15)x8=1.20 (0.15)x8=1.20 0.15)x7=1.05
5. Capacity for assuming new

projects (0,14) {0.14)x7=0.98 (0.14)x6=0.82 (0.14)x9=1.26 0.14)x6=0.84
6. Percentage of work

performed (0.13) {0.13)x8=1.04 (0.13)x7=0.91 (0.13)x8=1.04 (0.13)x9=1,17
7. Location (0.05} {0.05}x8=0.45 (0.05}x8=0.40 {0.05)x7=0.35 (0.05)x8=0.40

LUUUTIN 7.60 7.22 7.40 7.43
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2.4 Buaald adunidnsrdaunanada (Linear Model Incorporating Multiple Rating)
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doyaldvanen Jemrvastnyatuagmnniasiivissmgmealaauiiviayaing
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Touf
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{neh

m ‘ d
EAV,= Z(Wj JEAR ) /UNIN 2.7
j=l

L4 ] ] d - ' J
EAY, = pzunusansedanfivinuneainangnAsiensed &
m = 4maurediadsluluima
W,  =vuwinssusdastsdenlilunmsdeaduls /

EAR; = Avwunrnsiiadedt j sesdinifivaninieniramed
EARjk = Y. (PiYRifk) aumsi 2.8
i)

-~ | . hd - ] 4
EAR; =pzuuwaneiiadey j saeddnfiuauneninai &

hd - : A L3 - -
n = QUUIUIANERTAIUNINNAY [duiutasdy
. ) d‘ o - 4 ) -
Pi = pnndasiuinvualsedidunlvreusazdnsdou

Tatiasnees Pi= 1.0 83U i = 12340

Ry =pzuwiufwasanndieysesiiade umnnisal
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W uarnasluudau adneiU PERT (Project Evaluation Review Technique)

gasitdlunsdnuans PERT fIil

a+4m+b J
£, =——— ANNTTH 2.9
6
o S~ ,
o 1= expected time a = optimistic duration
m = most likely duration b = pessimistic duration
b-a

O = Standard deviation , —6“*"
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b ANIHATINTBIAZUILUINTIRABRRAWATY (7x0.4)+(8x0.50)+(9x0.4) = 7.70
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RONUNINNIAINITIRU
Az Lannisudlasdayaiind 7 Azuuu (Prob. = 0,60),
7.5 Az (Prob. = 0.30) uaT 8 AZUWU (Prob. = 0.10)

FunarnuessnswiutadailiiAmiaiy (7x0.6)+(7.5x0.30)+(8x0.1) = 7.25

Fofunzuussmesdnfiuvnurieaine (X) tinfu [(7.70)(0.30)+(7.25/0.70)] =

I d J L L] ] L4 J 1 b
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2.5 Multiattribute Utility Modet (Diekmann,1981)
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I

aunaiszgnidlunstssifuussAndenin
UG =W, U0 )+WU(x2)+..W,U(x,) ANNTET 2,11

Tme © U{x)  =Utility function 1edusacilads (x)

W, = ymrneaausiaslads (x)

I
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qﬂn?nILm::Lﬂ?ﬂqﬁ’nﬁ‘mﬂumuﬁﬂﬂ?ﬂq (AM)  0.20 0.30 0.50
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mniumamﬂummﬂa%u{{dqLﬁumuriﬂﬂ%‘u

. dmFuganiivauneaira n. Ux) = w,U+wU+Wala+w,U,
= (0.5x0.80)+(0.4x0.20)+(0.3x0.50)+(0.2x0.20)
= 0.40+0,08+0.15+0.04
= 0.67 AT |

- AmfudAnfiveunost e 4. Uk) = w,U,+woU+wal,+w U,
= (0.5% 1.00)+(0.4x0.05)+(0.3x0.60)+(0.2x0.30)
= 0.50+0.20+0.18+0.06
= 0,94 AZULY

- fmFudAnfiueunieang A, Ux) = WU, #WU,+W,U,+w,U,

' = (0.5%0.90)+(0.4x0.10)+(0.3x0.80)+(0.2x0.50)

= 0.45+0.40+0.24+0.10
=1.19 AT

o ’ Y :
nafeanuszgniFoudsudunneimauen1lsun

é’ﬁmﬁmwﬁm%eé’uﬁ 1 300<a
findiuuriearedufl 2 2.00 < a<3.00
g?ai'nﬁumuﬁaa?w%uﬁ 3 1.00 <a < 2.00
frnidusuneatrsiud 4 0.50 <a<1.00
dindiusuneairedud 5 a<0.50

Faiu Q’ﬁ’nﬁumuriaﬂ'iﬁq%uﬁ 3 Wungidusiine s a.
ﬁrimﬁumuﬁaﬁ%’w%uﬁ 4 Wundanfiununeainenidsm n. uaz 1 1.

2.6 Fuzzy Set Modei (Ngugen,1985)

Zadeh (1965) nealddn Fuzzy set iluidnfidrzneuludengursssaninieylu
do9szwdng 0 T4 1 Teflanumsansenisiadulafifioafudeyaraiadenifiaoulig
weuuatifludeymidenanuddn
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Tt xeAuatA €U
A = Dudngesiadeililunsimden
x = sndnassideiililunsdmien
wa) = Azimeaiedt x Wduantes A endeus 0 e 1
(%) = 0 munate Lifiduouanidnges x lu A
| (FrnthadudFumnitliiileaunisad)
() =1 wnui Tnouanintammnes x tu A
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1 2 3 Ky rugn
= {X,dpij OVl O Xalpty O Ol H and” Operator]
.1 2 3 K o
= min(p o By o B s e s B ) ANNITN 2.19
e D, = Wnresazuuutiosgarnsdaniivaunesinusiesy

v
p,}k = iimssnziunlunsiasiladeii K

dJ- J -‘ L - .- - g J
nrdiiRansanRaTINTRIATIIMNINRge dndulaariatrananinda ladauii

da . &
nflAmnngauandldidail

S =DjubDyuDiyu..uD,[“or" Operator]
= max(Dy, D3, D3, ... . Dy) 3N"99 2.20

o 4 .
o 8 =dArerzuuuIngalungirninAzuueega

mrﬁ'mtﬁﬂnﬁv'mﬁumudaﬂ?wfmalﬁutmaﬁﬁmmwﬂiommﬂ:uuuﬁ‘ﬁﬂﬂﬁqm
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ldAn A1 vszaunisal wezaniusemasolumeina Tnall 8 = fy, y,.yv.} Tedmun
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Y, winstinsdndendfumniauemanlsoyasiige
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-t o ol - [ - - 4
Y, wawdenisiadendfumfimineans maimauasisnmmiidszaunisaiiy
L] »ar [ 3 ] pJ - - .
nsinegs Taemelidasaznrvinlaungueesdivanisdiafiule

- L4 - ] ¥ L :
 auyRliddfiueunesie 5 mnsuamadssyadsll
x, = $316,989 x, = $229,311 x, = $244,946
x, = $276,350 xg = $222,220

J J - hd allny ) - - L]
p1eed 2.5 dayaiilluauduiudresdduiiveuneainea) Aulladusine (8)

Ngugen (1985)
| X, 0.83
X, 0.94 0.89
X, 0.88 0.95 0.72
X, 0.78 0.96 0.79
X 0.97 0.77 0.93

L) UG- = 4 i ]
Zadeh (1975) lnanndidsnisdimdulafimunzasfigalulassinmes Fuzzy sets
+ - L - at -
AaldnisRansnnamuresasuuliaaige uansdndulaludnres D axfsrsonua

J - L4 - 1 :
1osnsuuntiseigaeastiaduludantiviudesitameiu

D:=A NANA,

D; = min {y,10.68,y,/0.83,y,10.90} = {x,|0.68}
D, = min {y,10.94,y,/0.89,y,/0.67} = {x,|0.67}
D3 = min {y,[0.88,y,10.95,y,/0.72} = {x,/0.72)
D4 = min {y,[0.78,y,0.96,y,0.79} = {x,]0.78}
Ds = min {y,10.97.y,/0.77,y,10.93} = {x;0.77}

S =DyuDyuUD3u..UD,
S = {x,10.68 U x;l0.67 U xgl0.72 U x,]0.78 LU x4/0.77}
S ={x,|0.78}
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Fuflunnsnefunestiedandn (Composite Decision Factor, CDF) i:ﬁﬂgi 5 7eAu lneusias
seufnnlrudinfiduanizdau uazluusiazdaunlsznavlifrniivdeitinasdanisdndy
18 (Decision Factor, DF) mssisdulsluusssiisduvinazlinginniines .. fodf.»

uameRagLIF 2.2

Preliminary
Screening
Criterion CDF #1 REFERENCE / REPUTATION / PAST PERFORMANCE
Contractor
Resources
COF #2 FINANCIAL STABILITY
CDF #3 STATUS OF CURRENT WORK PROGRAM
COF #4 TECHNICAL EXPERTISE
Other ltems
COF #5 PROJECT - SPECIFIC CRITERIA

U 2.2 plunusatunsdrduladmdandgdnfunuieatne Jeffery & Russeil (1990)
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COMPOSITE
DECISION FACTOR
(CDF)
CDF# 2 FINANCIAL STABILITY \
3
CREDIT BANKING FINANCIAL
RATING ARRANGEMENTS STATEMENT FIRST LEVEL
" Decision
Factor _ )
Levels
FINANCIAL | FINANCIAL DATA
STATEMENT CONTAINED L‘
PREPARATION WITHIN THE SECOMD LEVE
AND [TEMS WHICH FINANCIAL
CAN IMPACT THE STATEMENT
- EVALUATION OF
A FINANCIAL
STATEMENT
BATIO
ANALYSIS THIRD LEVEy
GENERIAL SOLVENCY EFFICIENCY PROFIT
FINANCIAL RATIOS RATIOS RATIOS
DATA AND
RATIOS

DECISION RULES FOR ALL LEVELS OF DECISION FACTOR

-

o 2.3 Tanedrafuiludautlsrneurasifadumdnifissautudionslyl Jeffery & Russell (1990)
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