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FIFE BHCETIALBBHAEDER KR

1. BRAXDAHBBHAREDER

AFLEEBSIC B T DR ITRRCK TIXIER O H Y . ZERLRBEROWREEIH | T
FHOBHICEWVTOMY ALY, ZOHEBOMERLOFEROY & LTI H
LBINTWD DX, EHERREE ST O TH S CIB (Conseil International du
Batiment) @ W-55 (Building Economics)<> W-65 (Organization and Management of
Construction)Z O fth, FEE D L 7 1 > 7 K% (University of Reading) 723 H.0x & 72 5 T
M4 L T % Construction Management and Economics, KI[E TiX ASCE (American
Society of Civil Engineering)® #t55 (ASCE Journal of Construction Engineering and
Management; ASCE Journal of Construction Division) & Th 5, £ O/ IZIE VT
I, BREFARX L —Ya X - UH—F (OR) D45 TH ALK ICE T 250
HIETEPOHBENZ TR TV,

WA IR ALERIE IZ O W T O TEAMICHm U Did, YR KEO 7 — X THE K
%~ (Case Institute of Technology) T OR % #f%Z L T\ 7= Laurence Friedman [1956] '’
@D “A competitive bidding strategy” Operations Research, No.4, pp.104-112 TH A 9,
TR BB AALER IS & 7 L (competitive bidding strategy model) DR 2R3 O
Thy, TOHRDZOFEDOHFEICEBNWTEALBIHIND Z Lo TH D,
>k [E MIT @ Richard de Neufville[1991] 2’1C X AL, Z @ Friedmanaiw LI FE SN D,
ALEBFEOANIFHEZIRRICT 2B ZWM EL2ET VEE ML LT, 20%, ¥
GHER EOPRTCOBENATEEREZZNEITRRTLFETEHRETDIET LV

(Gates[1967] ) %), FliE 2 WO O TIE R a A N EHEMNLREHLE LT T
JU (Carr[1982,1983]1%4) %) 6)) LW RBERbH -T2, S 6T, T 4&8 R
FRAE % B K123 5 €7 /v (expected monetary value models) & XD T 7o —F &
LT, ALEOHAMEEZTR Y AN=E T L (expected utility model) 2E& 2 b L7z
(Willenbrock [1973] 7', de Neufville et al. [1977] ®’, Ibbs and Crandall [1982] ©’ %),
INICEVBEAETOIANLNEOROAL TR, R AL T et 20 152w L5 2
EMTEDLEOICRoTe, ThOoDOMETIE, BAEXEFEBTOHICEEL RITT
AFLRF O BERICEAT A&, i~ T TRSEIENRBRF LITOILTWD,

£-3-1 WHICETR2AILTOECRETILOHBA

BT Yo MBI A2HFINOELE R AL T e RADET VOO
(a7) X, D3 H>0BERICHESL
L. AFLIZV A2 DD 78R THY, £0ORIAHZFEITHFIE (expected

value) & W) HFETREENR I RE H 0O,

2. ALEFE O IFFE IR, AFLICH S MFE, KOAMLEE EEO ey =7 b=
A bhDEWN (Tihbb~—27 v 7R) O GICKEFET D,

3. 7B RIS TCEFERID2ODNRTA—F— (BoMRL~—0 T v
) FIHEEKGETHD : bbb, ~— 7T v 7ERFHWIZE, BomEIX
K< 25,

AT VAL TIRANT at RAET VI, ALE OB S O i g 125 R
ZHXTTCWD, 200, FANLEFEFIANL e 2RIcB T2 KOBAEMHE (EV)
ERODDLND, TRIEHMBINRIFET bbb —2 T v 7E (M) &, LT,
TDO—=0 T v TRIIBITDHANLICHE S HEER (P(M) LOBEBTHDL, ZHITK
XTERIND,

maximize: EV[P(M),M]

(¥£) Richard de Neufville, and Daniel King[1991] p.600 ® i it , Friedman [1956] i 3C 5 & &8I & U
7o SR Sy D Fn AR
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T, BREFHDHCTH, F—2®8mrzEH L CEXRAICLI2BBANEORE &
T - 7= McMillan [1991]1'" Z DB 7E <, IR E O F TAMLK ST OV TOHEREIT -
7= Artale[1997] 'V, FAR - FEE[1995] 'Y HOEBRBREZ DB O/ L. HiGNIC
HLEREMIZHLESZL OBMOVMAENRD D,

X5, KEO AASHTO CKEEMERZBEBRITHEHS) TIX, 22—
XWX D ANFLHTIERH > A7 & BAMS : Bid Analysis and Management System (BAMS)
Z 1985 E XL VFIHLTWS, ZHiE AASHTO 28 1985 FEICEREA N~ RV A v b &
BEEREZXEBIZLD2TAMNIEHEOXEBOLDIZEALLI L 2 —HF T AT AT
&»H U . Info Tech, Inc. (ITDHA 1982 0> VD H O ThH D (James F
Daughtry[1986] '*)), D EF 2 — LD —>ThHhHrEBRREF KR — KT 2T 4
(BAMS/DSS) i3 &S OZEO MK R RET = v 7 LR EMOFEE O 24 M.
SHIZERAREDANERDOTOIZ, MR T —ZINE LSBT LDThH
Do

T B, BRE T EBNICH ., AMLOBESREEE & v 5 58720 0 B8
IZHOWTIE, il A —7 v REmNiThbhTnasZ A H, flloTHADZ
tEEZDE, BROBLHNRBAHAEROFR TIEEO L Z2BECKD TE & Tz,
ELohEn) EMERNSZRELTE]Y EF o= Bt kd, 2
DA DO W THEJIME[1994] ) X, 1994 FE 1 A b (M) BEa X NEF Y X T L6
RO FEFFE ECHEENINE TALGNAZN ) OFIENZEBNT, BARATIEZO X
IRGBHICONVTOMERLE RIZI LR WVWERREZ LT, 22 CIRNHERD
BWMALL, BADOALICTITBESFN 20, EEOANL T b EMETZ ) LR
WDOND BTN L HHITEEX IS TOND ] EHEAEZIADIRHL WD,

2. SEEOHEEHMR 2DODLELA—HmBXHMDL)

i i @ % [E CME it (Construction Management and Economics) 2 IT4E Z O i 78 57 ¥
BT 2L Ea—fmX BB S, £ O L G Runeson and M. Skitmore [1999] ¥
& S. Laryea and W. Hughes[2008] ' TH 5, LLF CIX I ST Y 723 SRS TO
WEFEEN 12 S 40720,

AirE o TAFLELGR 5 | & B S 172 Runeson and Skitmore [1999]7 3L 1. 1956 £ D
Friedman @ L7206 40 R T2 Z LT, TN ZO0H~OHEOHELZ & D,
HRERELZCTERIEERNESTHFOO LR EETHITCND, TDO®K,
KEOEBFEHE O Gates[1967]5% LA, 1 B DO AFLICE T 580 H ik Kb & v H Bl
7¢ fr i BRI & R U 72 Friedman[1956]1Cxf LT, [ T A BRREETT LV E R DB H
L. Thaz@g#HF a7 boBMN TR FEHRBICETHARMELE) &
FELTWD, ZO%O Carr[19821F I L 2 BB ZH F 2 TRt L TW b, il T, #&
BEOF—rHmr— 7 v a VEHRSICB T AMENERRE OO F T, i
B LH T 7e —F 2 X2 AFLERMAFEDNEKERX L TWD LRSI b, Fi
XOFEEDIFTEDOEY Th D,

T ivid. Gates D AFLEREZIC K S W= RE R 2 BER O NLFE & 5l 2 s A T &
oo ZOFMOBAMIZ, AMLEBSRBLOERISHEN 2mEICEL TXEL
BT 2b0TIER2VWI E, T, FIZAERKIEOITENICEL T, WENICY
B—EBNRWI LRI HILETHoT, FMime LTid., F—2oH#inL ZER
EHIwmEA =7 2 a VHEROB TARLZERDDIZH > TLE - Tk, £ OHkEK &
WIOIHLDIE Lo LEBOEREAAICESS bOTIERVWZIETHD, Z0DC
EE, BREERBIIERLESLOR DR VDN, BREEROREFZICHITHIERIZ
BOWTOIFEFLWERBNRVWON, EWHZtadiBlL T NDd, LEN- T,
bivohild, ALICET 245 %00 %E1X., @O 2RMEBmIMREAZHIET D2 L1
EHTLIRETHAHI>EEXD, FIZ, RROERIIBWTIEHHEMELTLY A
NEVERHDLZ L HE, 2O RTIEIRLEEEZ B D, (Runeson and Skitmore
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[1999]p.294 @ Summary and conclusions @ i #R)

% # @ Laryea and Hughes[2008]7@ C1X. = > N7 7 X — B AL D U X 7 % a0 12 )
RLTlEZRD TVDLINEWVWSMEEZMmM U7 O, Ay sEMIZ BETE im0
P—=_"AABRENTWVWD, TRICEDEZDEOHLITREL 2 2, OB 7T 7o —
7 (Analytical approach) & X & & BRAY A % 7 1 (Empirical studies) i3 & 1243 224U
HELTWD,

AT R SO, Bkt (classical) 2, BE&AY (conceptual) 7> & W 95 X 43 28 Al B
Thby, BIEIEX, BRARET Y 7HEHINICELZ2 b0 T, flzxiX, EHRSE ST
S| e vIalb—varyrEOLFEICILZb0 . BEOMEN LT, KD
LBLT&EbD T, 77—ty b (fuzzysets) == —F /)L« X v N U — 7 (neural
networks) HF D HIEIIL LD LD THDH, 7272 L, 1990 FLLZEOGmILTZIT TH K FIT
MBI LDbDOREOTEY, 2O OMm R REBIZRERN S LML T
ARSI

EFo, BB FEICLI@mE. REMcE Ty r—rElRicks2b0, 7Y
VIRRICEDAZLOETHL, THELITRHBHHLWWGETHD LWV D, Laryea
and Hughes[2008]7 X @ &% (appendix) IZHDm X —BENnE., TN DD FESEHD
PIREZR32ICFELO, 2B, RAUBROE-33ICEZ0mXTHALZLEEDR
LHMEATOFmILY AN —EEL LTI,

32 ARURVICEAT XD FEDFEH (Laryea and Hughes[2008])

ST 7 e — T TRERE) A 2T 4 ff X
(Analytical approach) (Empirical studies)
15 8 HY + Probability theory * Influence diagramming * Questionnaire survey
(classical) - Monte Carlo - AHP - Interview
+ Utility theory * Decision/Risk analysis + Experiment
+ Utility curves + Influence diagram + Documents
* RADR * Quadratic programming
+ Simulation * Peason distribution
+ Logistic regression + HyperCard and Excel
- Differential equation + Multifactor method
HE & * Fuzzy sets
(conceptual) + Neural networks
I8 A * Opportunity in bidding + Interview study
(seminal) * Risk and price relation * Questionare survey
+ Paradigm shift * Review paper
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= 3-3 9K (Analytical) &8EM (Empirical) AZICEP2HmX—E

H# : S. Laryea and W. Hughes, “How contractors price risk in bids: theory and practice”, CME,
Vol.26, July-September 2008, pp.911-924 L v (HE : = I 27 4 —FAfICKB T2V A2 &
EOMiIc B S5 00 B & )

OHHW7 IO —FIwmX

Appendix 1 Analytical approaches that contractors can use for project risk analysis at the tender stage, and some
seminal studies

Authors Year Journal Vol.  Issue Pages Modelling technique Category
Gates 1971 JCED* 97 2 277-303 Probability theory Classical
Spooner 1974 JCD® 100 1 65-77 Monte Carlo/Prob. Classical
Dressler 1974 JCD 100 4 571-87 Stochastic linear prog. Classical
Vergara 1974 JCD 100 4 543-52 Probability theory Classical
Neufville 1977 JCD 103 1 57-70 Utility theory Classical
Carr 1977 JCD 103 1 153-61 Utility curves Classical
Handa and Georgiades 1980 JCD 106 3 355-70 Probability theory Classical
Warszawski 1982 JCD 108 1 147-57 Probability theory Classical
Ibbs and Crandall 1982 JCD 108 2 187-200 Utility theory Classical
Diekmann et al. 1982 JCD 108 3 379-89 Quadratic programming Classical
Barnes 1983 IJPMS 1 1 24-8  Algorithm Classical
Diekmann 1983 JCD 100 3 297-308 Probability theory Classical
Ayyub and Halder 1984 JCEM? 110 2 189-204 Fuzzy sets Conceptual
Farid and Boyer 1985 JCEM 111 4 374-90 Probability Classical
Beeston 1986 CME® 4 1 71-0  Probability Classical
Baker 1986 IJPM 4 4 205-10 Probability Classical
Franke 1987 IJPM 5 1 20-34 Probability Classical
Carr 1987 JCEM 113 | 151-67 Opportunity in bidding Seminal
Echeverry ez al. 1988 JCEM 114 1 1-18 Simulation Classical
Farid er al. 1989 JCEM 115 1 109-25 RADR Classical
Williams 1990 IJPM 8 2 84-8  Simulation Classical
Al-Bahar and Crandall 1990 JCEM 116 3 533-46 Influence diagramming Classical
Seydel and Olson 1990 JCEM 116 4 603-23 AHP Classical
Birnie and Yates 1991 CME 9 2 171-86 Decision/risk analysis Classical
Neufville and King 1991 JCEM 117 4 659-73 Risk and price relation Seminal
Diekmann 1992 IJPM 10 2 75-80 Paradigm shift to artificial intelligence Seminal
Huseby and Skogen 1992 IJPM 10 3 160-4  Influence diagram/Monte Carlo Classical
Russell and Ranasinghe 1992 CME 10 4 277-301 Four moments/Pearson distribution Classical
Newton and Smith 1902 CME 10 5 431-49 Non-deterministic Classical
Touran and Wiser 1092 JCEM 118 2 258-72 Monte Carlo Classical
Tah ez al. 1993 CSE 4 23 281-93 Fuzzy sets Conceptual
Benny 1993 IIPM 11 4 201-8  Simulation/probability Classical
Dey er al. 1993 IIPM 12 1 22-33  AHP/probability Classical
Moselhi er al. 1993 JCEM 119 3 466-79 Neyral networks Conceprual
Pack et al. 1993 JCEM 119 4 743-56 Fuzzy sets Conceptual
Williams 1904 IJPM 12 1 17-22  Probability Classical
Ranasinghe 1994 CME 12 1 15-29 Uncertainty quantification Classical
Ranasinghe 1994 CME 12 3 233-43 Two moments Classical
Gong and Rowings 1995 IJPM 13 3 187-94 Simulation Classical
Zhi 1995 IJPM 13 4 231-7  Probability Classical
Mack 1995 CME 13 5 385-02 Paradigm shift—hard to soft approach Seminal
Chaun 1995 CME 13 5 369-83 Monte Carlo Simul. Classical
Williams 1996 IJPM 14 3 185-6  Probability Classical
Akintoye and MacLeod 1997 IJPM 15 1 31-8  Questionnaire survey Seminal
Gong -1997 IJPM 15 3 187-92 Probability Classical
Chapman 1997 IJPM 15 5 273-81 Probability Classical
Dawood 1998 CME 16 1 41-8  Probability Classical
Dawson 1998 IJPM 16 5 290-310 Probability Classical
Edwards and Bowen 1998 ECAM® 5 4 339-49 Review paper Seminal
Mulholland and 1999 JCEM 125 1 8-15 HyperCard & Excel Classical
Christian

Smith and Bohn 1999 JCEM 125 2 101-8 Interview study Seminal
Chapman ez al. 2000 IIPM 18 1 337-47 Probability Classical
Wang and Huang 2000 IIPM 18 2 131-8 Simulation Classical
Tah and Carr 2000 CME 18 4 491-500 Fuzzy sets Conceptual

(REH~#e<)
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Appendix 1. Continued.

Authors Year Journal Vol. Issue Pages Modelling technique Category
Chapman and Ward 2000 IJPM 18 6 369-83 Probability/iteration Classical
Pender 2001 IPM 19 2 79-87 Paradigm shift to real options Seminal
Jaafari 2001 IJPM 19 2 89-101 Paradigm shift to strategy-based PM  Seminal
Kuchta 2001 IJPM 19 5 305-10 Fuzzy sets Conceptual
Hwee and Tiong 2002 IJPM 20 1 351-63 DProbability Classical
Hillson 2002 IJPM 20 3 235-40 Paradigm shift from risk to opportunity Seminal
Patterson and Neailey 2002 IJPM 20 1 365-37 Probability Classical
Ward and Chapman 2003 IJPM 21 2 97-105 Paradigm shift from risk to uncertainty Seminal
Baloi and Price 2003 IIPM 21 4 261-9  Fuzzy sets Conceptual
Jannadi and Almishari 2003 JCEM 129 5 492-500 Probability theory Classical
Nasir et al. 2003 JCEM 129 5 518-27 Probability/BBN Classical
Zhong and Zhang 2003 JCEM 129 5 501-6  Probability Classical
Choi et al. 2004 JCEM 130 2 258-72 Fuzzy sets Conceptual
Han et al. 2004 JCEM 130 3 346-56 Probability Classical
Warszawski and Sacks 2004 JCEM 130 3 357-67 Multfactor method Classical
Fang et al. 2004 JCEM 130 6 862-8  Logistic regression Classical
Cioffi 2005 IJPM 22 3 215-22 Differential equations Classical
Zeng and Ng 2005 JCEM 131 2 176-86 Fuzzy sets Conceptual
Lee 2005 JCEM 131 3 310-18 Probability/Monte Carlo Classical
Liu and Ling 2005 JCEM 131 4 391-9  Fuzzy sets/neural networks Conceptual
Thomas ez al. 2006 CME 24 4 407-24 Fuzzy-fault tree/Delphi Classical
Poh and Tah 2006 CME 24 8 861-8  Probability Classical
Ok and Sinha 2006 CME 24 10 1029-44 Neural networks Conceptual
Diekmen 2007 IJPM 25 5 494-505 Infl. diag./fuzzy sets Both

Zeng et al. 2007 IJPM 25 6 589-600 Fuzzy sets/AHP Both

Notes: “ASCE Jgumal of the Construction Engineering Division. "ASCE Journal of the Construction Division. SInternational Journal of Project
Management. “ASCE Journal of Construction Engineering and Management. *Construction Management and Economics. Journal of
Computing Systems in Engineering. *Engineering, Construction and Architectural Management.

QOBRBHREITAWX

Appendix 2 Empirical studies (in journals) on some aspects of how contractors actually price work

Authors Year Journal Vol. Issue Pages Aspect(s) of bid Research Data  Country
pricing method points
Uher 1991 CME 9 6 495508 Risks Q. Survey 47  Australia
Neufville and King 1991 JCEM 117 4 650-73  Risk and need Experiment and 30 USA
for work interview
Mak and Raftery - 1992 CME 10 4 303-20  Errors Experiment 62 UK
Shash and Abdul- 1992 CME 10 5 415-29  Mark-up Q. Survey 71  Saudi
Hadi Arabia
Shash 1993 CME 11 2 111-18  Tendering/mark-up Q. Survey 85 UK
Kodikara er al. 1993 CME 11 4 261-9 BOQ Interview & Sri Lanka
Kodikara and 1993 CME 11 5 341-6 Estimating data Interview 10 Sri Lanka
McCaffer
Tah et al. 1994 CME 12 1 31-6 Indirect costs Q. & I. Survey 7T UK
Skitmore and 1994 CME 12 2 139-54  Item pricing Q. Survey 8 UK
Wilcock
Lowe and Skitmore 1994 CME iz 5 423-31  Estumator Interview 10 UK
Edwards and 1995 CME 13 6 485-91 Services Documents 15  Australia
Edwards
Ming er al. 1996 CME 14 3 253-64 Profit Documents 221  Australia
Uher 1996 ECAM 3 1/2 83-95 Estimating practices Q. & I. Survey 10 Australia
Shash and Al-Amir 1997 CME 15 2 187-200 Processing, use of IT Q. Survey 93 Saudi
Arabia
Bajaj ez al. 1997 CME 15 4 363-9 Risks Q Survey 19  Australia
Shash 1998 CME 124 3 219-25 Bidding practices Q. Survey 30 USA
Shash 1998 JCEM 124 2 101-6 Pricing decisions Q. Survey 30 USA
Ray e al. 1999 CME 17 2 139-53  Ethics Q. Survey 60  Australia
Smith and Bohn 1999 JCEM 125 2 101-8 Risks Interview 12 USA
Akintoye 2000 CME 18 I 77-89 Estimarting Survey 84 UK
Akintoye and 2000 CME 18 2 161-72  Cost estimating Q. Survey 84 UK
Firzgerald
Mochtar and Ardidc 2001 CME 19 4 405-15 Pricing strategy Survey 400 TUSA
Asaaf ez al. 2001 IJPM 19 5 295-303 Risks Q. Survey 38 Hong
. ) Kong
Wong and Hui 2006 CME 24 4 425-38 Risks Q. Survey 38 Hong
Kong
Chan and Au 2007 IJPM 25 6 615-26  Weather risks Q. Survey 60 Eong
) : ong
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contractors",Construction Management and Economics, 1993, 11, pp.111-118
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Management and Economics, 2001, 19, p.406.
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DHETHVWOLNTEERZHARICEN L TWVDZD, T LE 131 Tk,
BEHOBRN, 1 DOHARRICEB T L2ERICENHL THDLIEEIX, @SWEZEZHWN
7~

R, KETEHZLODERMIAACERTEVEEE CTHL, £/, BEM
THERE, ) TRHRVEROENKE VY, ik, EETIIANLSN - A&2MMoO
WEEATHOBIC, EHTL2HERN, HBIOIEERE > TV T, BIEFIZ LD ERIN/N
SWZ EERLTWAAREMELRD 5,

ABM - ABMICHBEEZ2BERICBVWTHALY, EEOEEENH VO
X TREEOFH ), TERFHEFOR), TEHGETEHEOREMEE]. FHL LHE&E)
Th D,

HARCTIHEEENH VWS, EE CEEENMEWERIIITH ), (BT EORKS .
(e TFomert), THERHREDL Y OMFIEME]., [HEY) 26 E T E SIS O
RAfREME ), BB ZOME) THo, FIC REEAAELY OMEMSE), T T
W), —REBEBELZOMME] OB - EOENKE W, ALBIMOBIC, BEZH LY
IRENDEM, B ZE TTH) iconwT, BATIFANBIC RSN &A%, i T
FICHE 2 2MBEREAEL THLESFLEY) L THEIIHY RSB hET D, £/, BE
BIZH BHEETROBO R H L0 BEICIEIXRT AT A BRRINDZ b HD
i THEICESTIEHIVAIZBRREVWERTH D, -, NEY2REE T E BRSO #E
ATEEME ) . AL, BAESHETHY BB EI T HEETETCHNOTHE2H
M ZZLrHNEND, BALEIX, SROBETEZEELENDL, Y% LHFEIC

(f) EARFR @i~ VA v MEER  AFHERE RN E RS

&5



H AR RS 2 55 & Lo AL TH O AFLERI IZ BT 2 S A R S5 .

SZMTRENPENPERETDLEDIHLTZDTHLHEEZILN S,

T, I BREHBORKME) oW TR, BATE TFI4E) CHYT 280, 2
DERICED DN, FEEIZ, 74— ELTHETTDHIERN KU THD, E[EH
ODFET, —ZEHEHE ] TEENTWVWHIDIE., RBESCHRERETH D,

7L, B6-1, £ 62 CHBIZAWEDIX, EEMEICE YT L2HEEBEEL
TWAHAERDODAETHD, R O62ICARTIIHIICTRHET Y =7 NORFRATREM: |, T3
HEMBELAEEEOTRE] 2, PATEEVEEEZ R L-ERIIT. HEMAAE
WZIXHFETE L 220,

62 AN -FASMIEEZ*E5ZH5ZERAOLEEE (EEH - HX)

ARLEmM-TEmMIFEERIFTTERDLE
BAR(KRHEER) % [E (A AShashiiX)
ITEEE 0.954 |Project type 0.774
IZENHM 0.661 |Project location 0.718
TEHZE 0.835 |Risk involved owing to the nature of the work 0.691
THA 0.692 [Project duration 0.318
IZEDHE 0.968 |Project size 0.729
ME-BHMEOLEEIVRY 0.609 |Risk in fluctuation in material prices 0.481
RET-BEEORERE 0.658 [Completeness of the documents 0.614
TITEORIWEH 0.496 |Project cash flow 0.602
R—IT7ITDHER 0.656 |Rate of return 0.695
MNEIEDHA 0.783 |Public exposure 0.293
FEEDEEH 0.656 [Owner/promoter client identity 0.824
2LHDiELE 0.505 [Type of contract 0.647
A*L A% 0.785 |Tendering. method (selective, open) 0.686
AL #E i HA R 0.799 |Tendering duration 0.686
ALEFH 0.707
REEE-BMIESZOREN 0.749
BTN DEEEENE 0.831
BEMEFOHR 0.665 |Number of competitors tendering 0.821
REEFDIHEEMN 0.795 [Competitiveness of competitors 0512
LETEORAEDER 0.900 [Experience in such projects 0.857
BEDERGTETE) 0.500
REQTBEAROK IS 0.649
RsHBEOERAEN 0.358 |Availability of labors 0.564
TEITOEEOLEN 0.484 |Portion subcontracted to nominated subcontractors 0.297
TEETHERD AR 0.638
SHOEERKR. MBER 0.800
FHLIES 0.818 |Need for work 0917
TtEERARBLYOHEEN 0.810 |Reliability of company cost estimate 0513
ERBREBEDIITLH 0.903 |Availability of qualified staff 0.608
BEULERE T ERMrE OEETEE 0.978 |Type and number of supervisory persons available 0.590
ISHLER 0.602
—REBEZFDHER 0.813 |General (office) overhead 0.239
BExiE 0413
ER- 28R 0.502
RIBBEELEHEEDRER 0.882
MR - MEHETIL 0.429
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K63 ARBSMWM- - TEMREICHEEZEZDIERNS VY (KE - BF)

ARSI FSMREICHEESZZERDIY
BAR BEEIEAL ZzE R EE (SHASHER D)
BUGEE FERME ORERATREM 1 FELIEE Need for work
TIEDHRE 2 L TEDBEDEE Experience in such projects
IEEHE 3 FEHLIEE Current work load
EREAREDAITEH 4 FHIEEDFTH Owner/promoter client identity
LERIBOBAEDER 5 BEEF D Number of competitors tendering
FIBRELBHBEEORM 6 IEEE Project type
IEHIE 1 FEHBIEE Contract conditions
RETOCH DG ETREH 8 LHZETIEODBEDER Past profit in similar projects
FHLIEE 9 TEDHIE Project size
—REEEZOER 10 TEDIGA Project location
TEERARBLVOREEN 11 I—IT7IITDHER Rate of return
SHOBEKR. AR EE 12 IE#FE Risk involved owing to the nature of the work
AFL D ZEfm AR 13 AALAE Tendering. method (selective, open)
EHETFOREMN 14 AFLDHE(HEAR Tendering duration
AfLAE 15 BHDTEE Type of contract
WRIEDHKN 16 RET-TBREDOTRE Completeness of the documents
B EE-EMIEZEOAEMN 17 ERREBEDIITEH Availability of qualified staff
AFLEFEA 18 TEOXIWES Project cash flow
THA 19 WYL EE F E T E ORERAIEENE |Designer/Architect/ Engineer
EEF O 20 FELIES Availability of other projects
IEDHH 21 RisFBEOEREY Availability of labors
HE-RBREOTHE 22 BEYARE T EBTE ORI M |Quality of available labors
X—O 7T DR 23 FEEDFTH Risk involved in the investment
%51%0)?'25#“ 24 EW@EEE%E?&W%@%{%E‘-E‘E'& Type and number of supervisory persons available
BAEDHBEADEIE 25 TEERARBLYOREEN Reliability of company cost estimate
SEITHERDTEEE 26 BEHEFOREM Competitiveness of competitors
ME-HMEDEEIRY 27 FFEDFTH Anticipated value of liquidated damages
wHLER 28 BWYILERE T ERiTE DR AT [Confidence in company work force
BHIDIELE 29 M- EHBODETEIRY Risk in fluctuation in material prices
B % - 125X 30 RE-TBEDSTERE Design quality
BEDERTEIE) 31 IFHZE Degree of difficulty
TEDOXIWEH 32 LEIEDBENDEE Company strength in the industry
TEITOHEBOLEN 33 BigHEEDERENE Risk in fluctuation in labor prices
R BREWETIL 34 I—IT7ITDHER Availability of required cash
EEE 35 RigHEEOERSEY Labors environment (union, non—union)
BHEFEHEOEREN 36 BEEFOREN Identity of competitors
37 ME-BHMEOEHIRY Availability of equipment
38 THA Project duration
39 Tgﬁ(fo){i$0)ﬂ\§’l‘_¢._ Portion subcontracted to nominated subcontractors
40 HNRIEBDHA Public exposure
41 EW@EEE%E?&W%@K{%E{E‘E’& Type and number of supervisory persons required
42 I Project start time
43 BERGEABE DA TEH Qualification requirements
44 —REBEZOER Job related contingency
45 'FEE(';‘G){:I:$0);|Z\§'L¢L Portion subcontracted to domestic subcontractors
46 —REEEZOER General (office) overhead
47 HE-EMBEOEHIRY Policy in production cost savings
48 M- EHEOTE)RY Policy in economic use of building resources
49 —REBEZDHER Insurance premium
50 —REEEZOHR Tax liabilities

HEELWITUZA FOFEEKZETTIERLS, BEORZEFOEEYN T HIAN % b
BT H72DICR6-3FZ7RT, AMLEBIN - RBMICEBEE2 5 25 ERICx L, BHAE?2
bk (Ry—n$4), BEIEXSUE (RAF—n%7) OEZERIZEEREGOEWIRIZ
T EMTTNWD (FES5Ep4d DT 7 2),

(fh) AR @R~ xr A MERS AP R N RS

87



H AR RS 2 55 & Lo AL TH O AFLERI IZ BT 2 S A R S5 .

HARTIX, TOPIO IZME S b b, HEE 2B @E P EHMNE OME TS, &
BIEAEMEBEO XY 4 7%, NEITHEoOBEOEE), BEEHERELLAEBEE O
e CWVW O ERIZEEO EMICIZA LN o T2,
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TESIE OMARATREM ) X, RATM I XN CTUHZREMHEZ WMV ICIT< B, EFICHE
BERHbHETHLD,

—HEETIE, (FELTLFEE), Y% ILHOBEDERK] 0 HHOEE PR
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ZMPEICHBERIFTTERLEL T, NN EMIIMESITLNLTWD Z &L,
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62 AHMBREICFEZSZALSP2EROLE (XE - BXR)

AFLBFE R EICEEE 52 2FEROBIZICH L, BARIFZ2UE (A7 —%4),
FEENX SO E (R —n%7) OoBEBERZHSGZLEKELE (X 6-2, £ 6-4), KEE
ORETHWVWOLNEZERZAARICEH LTSS, T LH 131 TiERWY,
BEHOBERN, 1 DOHARMIZBT2ERNICENHN LTI EAIE, SWEEEZ HWV
7~

SR, EETIEZSOERDPARICERTEVWEEE TH 5, ALK R E
WCEBEHEZDHEROI L, 08 ZBAHEEE, 2F0, RIEEFEOITLEALENERE
ThHrERIZELTWLIEHBIX, THEHELSE| OALTHD, £, HATIL0.67 DE
BELZRLE RGTHEOK) THLHZN, ZETITO02O0MRWEEEICMEDS T L
Nz, 27— _"A Y —OHFEEN B TH D RETIE, EMORHBICES BT
iR ENITHLILTEHE Y . HTBHBIMICZ L AR 1S, BLER IR 0 &
SINTWVWHIOonb Ly, BEICTITHANL Rbo7mHAREEEL CTHHAV,

AARTIH, Z<OERNOSZBL TMESTLNANTEY, HEOEREZEEL T
AL ZREL TWVWDEET NI DN R D, 0.4% FlEl> CTWD 0k THEGH@HE O
BRALZMNE) 0OATHD, FEHOEICALXFEETIT, THRICHTITH IO THEHEIIT, %
HHEEZZDOFFXHLI>IELI>RDENDZEHEL, HAOREFRAEFEL AT L L DE
WS, [BIEICENTWD,

F/-. BATOSZBAHEHEEICMEST b T, THE - A& 0L H)
VA7), TG - BEOEME] X, BHNZEORM Lot RICBWWTEHNH V15
LZHERTHY, JEALFIZYV A7 ELTHDICRFLTWIER THI EEZLND,
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Nnolz0ix, BRIV ATLDODEWTHDIEEZEZ2ZDN D, RKEEICHEXTAHAR
DEK) AT ML, BRPEEK T, FEEREGEWVWESbRLTWDE R, ZixsHE
ODHEMBICEBNTHRIZEZOMEMP E L TERNLTWVD,

K 6-4 AMBREICEEZSEZASEROLE (XE - BX)

ALERREICHELTSZDER
BAR(FRERER) %[ (A AShashi3X)
IEEHE 0.817 |Project type 0.525
IEDHM 0.651 |Project location 0.427
TEHGSE 0.846 |Degree of difficulty 0.831
THA 0.814 |Project start time 0.427
ITEOHRE 0.848 |Project size 0.540
ME-#HEDOLEFH)RY 0.799 |Risk in fluctuation in material prices 0.476
Rt TEEOERE 0.844 |Completeness of the documents 0.550
TEOZHLWEY 0.518 |Project cash flow 0.549
I—97 9T DIER 0.673 |Past profit in similar projects 0.605
MRIEDHES 0.672 [Public exposure 0.205
FFEDTH 0.560 |Owner/promoter client identity 0.626
ZHDIELE 0.496 |Type of contract 0.556
A#LFE 0.733 |Tendering. method (selective, open) 0.367
AFLODZE i EAR 0.536 |Tendering duration 0.304
AFLEFHA 0.486
RETEE BN IEEDRIAENE 0.788 |Degree of hazard (safety) 0.474
REITOD VD FFERIEE 0.738
EEHEFOH 0.733 |Number of competitors tendering 0.420
BEHEFOFEEM 0.830 |Competitiveness of competitors 0.432
LEIEDBEDERE 0.745 |Experience in such projects 0.531
BEDEE(THRIE) 0.478
REOHZEROEIE 0.610
BisH@EOERSEY 0.377 |Risk in fluctuation in labor prices 0.524
TE%H’O)H:%O);Z\E'|$ 0.441 |Portion subcontracted to nominated subcontractors 0.355
TEETHERDAIREM 0.617
SHORERE. HKEE 0.777
FEBIE=E 0.742 |Current work load 0.704
TEERARBLYOHERMT 0.771 |Reliability of company cost estimate 0.462
ERREBEDR1TEH 0.622 |Availability of qualified staff 0.387
BULGERE P ERMTEOHEREEYE 0.698 [Quality of available labors 0.488
L& R 0.487
—REEEZFDHER 0.809 |General (office) overhead 0.269
AEERE 0.433
B R 0.500
RIEBRELBUHFEEORR 0.888
MR- HEHETIL 0.448
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65 AfMERREICEEZEZDSIERNDS VY (EE - HXK)
AHLEEREICHEELZSZDERDIVY
BAR SEEIRLL EE JREE (SHASHE®R )
RIEBHELBHBEO R 1 IEHFE Degree of difficulty
TIENHRE 2 TITEHEE Risk involved owing to the nature of the work
TEHIE 3 FEELIEE Current work load
:x:‘l' BEOERE 4 FHELIES Contract conditions
BREHEFOHEN 5 FHLIEE Need for work
I$*§*ﬁ 6 FEEDEH Owner/promoter client identity
I# 7 FEEDFFH Anticipated value of liquidated damages
—REBEZOHER 8 T—I7 VT DR Past profit in similar projects
HE-BHMEOEHURY 9 FHEEDFTH Risk involved in the investment
R ER-EMIEZEDOREEN 10 B DIELE Type of contract
SHOBEKR, B EE 11 FE-BEOERE Completeness of the documents
TEXERRBLYOREEN 12 TITEDXIWLEYS Project cash flow
LEIEDBEDEE 13 TEDHRE Project size
FHLIEE 14 LEZTEDBEDEE Experience in such projects
REIO VD FETHENE 15 IEEE Project type
AfLFAE 16 I—9T7vIDHER Rate of return
REHEFOH 17 Big EBEOEREY Risk in fluctuation in labor prices
EUEEE T E TS DR ATEEE 18 LS R E T EF AT DFERATEETE | Quality of available labors
I—=0T7vTDHER 19 Big T EBEDERESE Availability of labors
WNEIEDHAN 20 MM EODEEIRY Risk in fluctuation in material prices
ITEQIGH 21 B EF-EBMIEZNAEEY  |Degree of hazard (safety)
BEREABEDIITEH 22 TEERRBIYDOEEMN Reliability of company cost estimate
THETHERDATEE 23 - RBREOTERE Design quality
BEOHIGEEAOR IS 24 ?ﬁ"’:l?g Availability of other projects
FEEDFTH 25 BEHETFORESEME Competitiveness of competitors
AFL D ZEfEHAR 26 I$0)iﬁl’ﬁ Project location
ITEDXIWEY 27 THA Project start time
Bk fRER 28 YR ECE P E AT E DFEMRAIHENE |Designer/Architect/ Engineer
2HDIELE 29 MEHEFOH Number of competitors tendering
ISR 30 ERREBEDIITES Availability of qualified staff
AFLEFHA 31 ELEECE T E AT DFERAIHENE |Confidence in company work force
BEOERE(THEIH) 32 AfLFE % Tendering. method (selective, open)
HE-RFNETIL 33 RiSHEEDEREY Labors environment (union, non—union)
'FE%I‘J'O)H:%G)LZ\E'IE 34 TE%H’G){i;U)LZ\E'|$ Portion subcontracted to nominated subcontractors
EEiAE 35 BYLERE T ERMTE ORI HEME | Type and number of supervisory persons available
iﬁ%’;‘*‘ﬂi’l%ﬂ)@ﬁﬁ%# 36 ‘FEEHO)H:%G)%%‘IE Portion subcontracted to domestic subcontractors
37 THA Project duration
38 ‘?ﬁﬂ]@ﬁﬂ%%mﬁfﬁ%@ﬁk‘{%ﬁlﬁ&ﬁ Type and number of supervisory persons required
39 mEHAFOGHEENE Identity of competitors
40 J\*L(D-Eff*,ﬁﬁl"i Tendering duration
41 —REBEEZOHER General (office) overhead
42 LERIBEDBREDEE Company strength in the industry
43 —REBEZOHER Job related contingency
44 BEREABEDIITEH Qualification requirements
45 HHE-BHMEOEHURY Availability of equipment
46 NEIEDHED Public exposure
47 HE-EHEOEFHIRY Policy in production cost savings
48 M- T EDOEENIRYD Policy in economic use of building resources
49 EHEZOHER Insurance premium
50 —REBEEZDHER Tax liabilities
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EEHEOITEG . TEREZFMOF = v 70t AT ER LS TVWAHEEAI, FE,
FA (2005) iE. BAOAFERE L LRMEBHLL b, RIMBHEMEE S XD F
DL MR O v IS E IR E W AFE NS TS T REE AR LT W
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ZLT, BATIEZ., BARAYVDF L LTMAE BEEEEE L BHBEEDOTE
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(1) Ahmad i 3C O 4 %

Ahmad, 1. and Minkarah i, KEDO K FEF 2RI, AN/ A IR E.

ALt EICHEEL2 5 225 31 BERICHET2EEELZRM S HANITEL 1988

#-”Journal of Management in Engineering ASCE”IZ% %% L 7=, # 4 b /L L Questionnaire

survey on bidding in construction “T& 5 (LL T, Ahmad i 3),

LR, Ahmad?majf@%%%ﬁ’\‘é

Ahmad [TEEFR S & HIFE@BRO & 5 )N E L im0 m» o 31 0K

AW TV/&~—%J$QQWTOKW IhHIE 7 U — K~ (1956), 7 A Y (1967T)D %L

BRI LEAT VAL L7 ARLAM RS R BE £ 7 L 750 TR O HSR 2 W B A3, 5

BEOAATEICHEEL TV DEO TR WS, BEEICIZEDO XS ICALEM - A&

R — I T v TRREPITONLDN, LOMWIZEZR LI ER-ATLLDODTH D,

FEEOAFAMBE R EBE DN ZERICHEINTWHDIOTHNIE, ARERIZIR I

TW5EBZZNDLDNLTHDL, b, EEITEK, ﬂ*LTﬁﬂ‘%ﬂ%KEi R R oAk &

e EB AL L L THRESNTEBY, 2O X520 THED LA AFLMNK

DEFICODZNR > TWNDENDHTH D,

ZZTAhmad X, 77— REOEMZ AN - A MK EE~—27 T v 7Y

ARXREBEIZEDL ) RBERNEDIRICEEL TWDLIONEH LML L) ERAAT,
T —RFPHRIFIRELI3IDEHTLNATWD
O wXRE%

@ ARLBM - ARBZME O~ =0T v 7V A RPREICEEEEZDERN, 105 6(1
=bFVEBETIEIRY, 6=FFICEETHDI) DA — /L THZEE O EH % [
2H D

@ AMMEIEEIZLIDIBEEOFHRLEFTELZRM > O

T o — hxbg#Ex. Kk [E O ENR(Engineering News Records)IZ L W 7 » 7 fHiF &1

oy RPEHEARI N 7400 © 9 B 239 th & EFERFARI 38 TH D, HIE

RITH w7400 DREZEDN 37.6%, EERGAXEFD 34.13% T, EIVEHEZ AL T

LEEORZEHE RS Z V., 2, FHEL&P, 2000 5 F/A~5000 5 FLdb o

DREZHEDD, AMLBMN - A MR EICEEREL HEZXHERN, ~— 277 v FHER

E ’iﬂiﬁ%ffzéglk LT3 HBOBERIZHTH2EEEEZM S TWVW5D,

F7o, Ahmad i XL CIHERBENALBREZEBEUEACE T2 ey =7 &L

THIENHEKD ) &D@Lé*’iéﬁ.?ﬁ)ﬂ“éﬂf“éo KOREREIZEREZELO

X MEFE O] ©. ZiiX SHASH i BIL27 o r—MRRERFKROE L LR

of, & %ﬁ%#F’®7u/:7ki@ﬂbﬁfhi&%ﬁmjE@Eéﬁ

6%0)9%\ Hﬁ%§< DOEIERZHGBLLOFT EFOXLEMN,] Tholo, Thd,

SHASH 7 BI27 o r—MRREFAKRDOERZ Lo T,

Mmmw\ﬁﬁw#%uF®8@E®igﬁF EETWD,

O ALZI - ASIRE &R FREM HFIZB T, SR EFERUADTE S A
DERNEFNHLVEELEZZONTWVWS, 2T, EEL TWD AFLBKEETT
w%x~xt\&%%mKét B L ISR THh D,

@ L oEFEEEIT, BHEIZ J:%’)Jk{ﬂ%ﬁtﬁﬁ W92 72 D, BRI EIN O M
E’J?ﬁifﬁ’&ﬁﬁb‘foﬁb‘o BRSO, E 2 EEA WL, AL - AN E &
ITOoOBEICOARAHVLN D,

@ (R d) BRI OB EHM S £ o T 729 IZ, sub-contractor
(FTaEEmHZat) O 73—~ RATHEFICHKGF L TWD, sub-bid 215570
W, (JLRET) ERAEEIEFEF B NhEL TWDH, £, HIE:H D sub-contractor
EVWEBREMELEY E LTS,

@ AL MEfE I & . project-design (fLERFE . RN E) OB AFLAMASIZEES
LEBELRERTH D,
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BipoTwnWb,

(3)

KEOEFZREEY AT LA OHE
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H AR AR 2 5t 5 & L 7o AL T AFLERIS (T B3 2 AT JR s 35 .

z6-7 ARLEM - FEMIIEEZEZALSEZEROLE KE - BXR)
ALSHNASMAEICEEEZSZS5ER
AR (XFAERR) K E (Ahmadifis)
TEESE 0.954 [Project type 0.956
IEDIEFT 0.661 |Project location 0.856
=) 0.820 |Degree of difficulty 0.778
THA 0.689 |Project duration 0.449
IED/HRE 0.965 |Size of job 0.822
MH-EHEOTEHIRY 0.608 [Type and number of equipment required/available 0.289
REt-BEDSERE 0.654
TEOZIVEH 0.495 |Project cash flow 0.556
R—=OT7VIDHER 0.594 |Rate of return 0.742
XNERIEDHS 0.774
FEBEDEEH 0.657 |Risk involved in the investment 0.795
ZRIDIELE 0.509
ARLFE 0.781
AL 2 (HEEARE 0.802
AFLEFHA 0.707 |Time of bidding (season) 0.200
S EE-EIMTIEZEOREEY 0.746 |Degree of hazard (safety) 0.878
EiE70 YDA EEE 0.823
BREHEFOY 0.668
BREEFOHRFN 0.795
LRIEDBEDELE 0.898 |Past profit in similar projects 0.897
BEDIERE TR LTE) 0.498
RENHBEADRIE 0.654 |Overall economy (availability of work) 0.822
s EEDERENE 0.353 [Labors environment (union, non—union) 0.844
THETOEEOKHEN 0.470 [Portion of work to be subcontracted 0.438
TEEITHEERO TR 0.640 |Reliability of subcontracted 0.633
SHOBFEIRR ., A BEE 0.806 |Your strength in the industry 0.833
FHLIE=S 0.820 [Need for work 0.933
TEERRBELYDOEEN 0.792
ERAEBEDIITER 0.905
BB E T E TS QMR TR 0.972 |Confidence in company work force 0.733
b ALE A 0.601
—REEEZOHER 0.809 |Job related contingency 0.500
BEEE 0.410 |Capital requirement/availability 0.411
B - #2ER 0.488
RIBBELEHBEORRE 0.883
MR- HPHETIL 0.392
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HAREREEZ SR E LI AL THEO AFLEIIZ B4 2 AN 7E S &

K6-8 ASM-FSMELEBEEZALSERNOS VY (KE - BX)

AS-FASMREICHEEZSEZDIERADIY

ZE:S EEEIRA KE £Z (AhmadifiXX)
B EE T E ORAATEEE 1 THEELE Project type
TEDHE 2 FRHEIES Need for work
TIEEE 3 FEE DL Owner
ERFERBEDIITEH 4 LERIBOBEDEE Past profit in similar projects
LRIBDBEDERE 5 BREEF-BMIEZDREEMY  |Degree of hazard (safety)
FKIBEBELEHBEORR 6 TIEDBAT Project location
RETODH DR 7 BRisHBEOEREN Labors environment (union, non—union)
FHLBIES 8 S DOREIRR. BB EEZE Your strength in the industry
TEHFE 9 IEDHE Size of job
—REEEZDOHERGR 10 BAEOHIGEAROHK IS Overall economy (availability of work)
SR OFEKRR. BB BE 11 BAEODHIGEADOEIE Competition
AFL O EE R EAR 12 FEHEDFEH Risk involved in the investment
HEEFOHEE 13 FHLIEE Current work load
TEEZARBLYDHEEN 14 TEHFE Degree of difficulty
AfLAE 15 =D T7vITDRER Rate of return
NETEDEND 16 UL EE T E R MTE ORERATHEME |Confidence in company work force
BRETEE-BMIEEO RN 17 RE-BEOTRE Uncertainty in the estimate
)\*Lﬂ'ffgﬁ 18 E%EEHE%EEW%@E&{%E{E&T& Type and number of supervisory persons required
IH 19 HRE-BEOTRE Design quality
HEHEFOH 20 TEITHERDAIEENE Reliability of subcontracted
TEQIGH 21 ITEDOXIWLEH Project cash flow
FEEDFFH 22 —REEEEDER Job related contingency
FE-EEOTHRE 23 TH Project duration
BHEOHIGEKROREIE 24 THEITOEEOLEN Portion of work to be subcontracted
TEEITRERDEEE 25 BEEifE Capital requirement/availability
MH-EBMEOEHIRY 26 TH Job start time
FE\*L%FE 27 ﬁ%ﬁfﬁ%@gﬁﬁ%ﬁ; Type and number of laborers required/available
X—0T7 VI DHER 28 —REBEBEZDER General (office) overhead
LI DIELE 29 M -BHEOTE)RY Type and number of equipment required/available
BEDER (THEIE) 30 —REEEZDMHER Tax liabilities
IEDXZILEY 31 AFLEFHA Time of bidding (season)
B 2R 32
THITOLEEOLEN 33
BERE 34
M- BEMETIL 35
Ri5HBEOEREMN 36

BHEE L W) A TR, JBAEZ BT H20I1ICK 6-8 3, AfLBIN -
REMREICHELE 52 ERICR L, BARIZT2UE (A7 — % 4), KEIZ S5 U
(R —=n¥6) DEEERZEGORBWIAIZT 7 21T TWo,

KE, BARES TTHEMEE), YFE THEOBEOERREF), [ THEOBE ] Lol
MERMICHET 5 ERIT TOPIOICH T N T WD,

—H T, KETEIT Y T MESTONT THES@EOREMSME) 1. BA
TR FMDTZ 7 36 THhD, o, KETTZ 7 21 © T THEIIBWSEM] 1L,
HATIXZ 27 31 ThbH,
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69 AN -FASMIEEZE5ZH5EAOLEE (KEH - HX)

AFLARREICHEEZSZHER
AR (XRFERR) *[E (Ahmadig30)
TE/REH 0.813 [Project type 0.901
TIEDSFR 0.647 |Project location 0.765
IF¥ESE 0.845 |Degree of difficulty 0.951
THA 0.813 |Project duration 0.650
ITEDHRIR 0.837 [Size of job 0.744
M- EMEDEEIRY 0.799 [Type and number of equipment required/available 0.407
RE-HEEORERE 0.834 [Design quality 0.890
TEDOXILEH 0.495 |Project cash flow 0.683
I—O 7T DER 0.618 |Rate of return 0.793
XNEIEDHS 0.661
FiTEDFTH 0.555 |Risk involved in the investment 0.802
RHnERE 0.488
AfLAE 0.717
AL EHHAR 0.537
AFLEFEA 0.484 [Time of bidding (season) 0.341
TR EBMIEEZEDAHENE 0.781 [Degree of hazard (safety) 0.963
FAEIODV O EATREM 0.731
REEF O 0.728
FREEFOREN 0.823
LERIEDBEDEE 0.742 |Past profit in similar projects 0.861
BEDOER(THEIE) 0.470
REOHEERORIE 0.611 [Overall economy (availability of work) 0.744
RiGHEEDEREN 0.371 |Labors environment (union, non—union) 0.716
THETOREEOLEN 0.428 |Portion of work to be subcontracted 0.667
TEEITHEARD AR 0.611 |Reliability of subcontracted 0.753
SHOBPEWRR. BB EE 0.777 |Your strength in the industry 0.707
FHELEIES 0.739 |Current work load 0.841
TEEARBLYDEREM 0.760
ERREBEDRITEH 0.625
WYL EDE T EHMTE DR REE 0.700 [Confidence in company work force 0.732
L&A 0.484
—REBEZDHER 0.799 |Job related contingency 0.675
BEEE 0.428 |Capital requirement/availability 0.561
B #EER 0.481
FIEHELEHBEREORR 0.880
MR- WEMETIL 0.406
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®6-10 AHMEBREICEEZSZASERNDI Y (KE - BX)

AFLEEREICHEETSZDIERNDITY

ZE: EEEIER RE R 55 (Ahmadifix0)
KABBELEHBEORR 1 BREEE-BEMIEEDAEEM |Degree of hazard (safety)
TEHEH$EZE 2 IEHGE Degree of difficulty
TITEDHEE 3 TEE5E Project type
REH-TBEEDTERE 4 RET-TEEDTRE Uncertainty in the estimate
REHFOREMN 5 WHEZIEOBEDERE Past profit in similar projects
THEEH 6 FHLIEE Current work load
IH 7 FEE DT Risk involved in the investment
MH-EBHEOEHUIRY 8 I—IT7vIDHER Rate of return
—REEEZOHER 9 FEEDFH Owner
RETERE-BMIEEDARE 10 TEDG Project location
SHOBREKRR, HBEE i FELIEE Need for work
TEERRBLYOHEEY 12 T TR DAIREN Reliability of subcontracted
LEIEDBEDERE 13 HE-HEORRE Design quality
FHLIEE 14 IEDHE Size of job
BEITOCIDIFEATREM 15 REOHSEEROE IS Overall economy (availability of work)
FREHEF O 16 BHEOTIGEADR IS Competition
ARLAE 17 AR E T E R ORMAR A8 [Confidence in company work force
WU EE T EEME ORI 18 BRisrBEOEREN Labors environment (union, non—union)
HNERIED®A 19 SHOBERR., HBREE Your strength in the industry
TITEDIGEHM 20 ITEDOXIWEH Project cash flow
ERBEEBEDI(TEH 21 —EEHEZDOHER Job related contingency
T—IT7ITDHER 22 THEITOHEEOLEN Portion of work to be subcontracted
ﬁ&@ﬁ%%ﬁ‘@%iﬂi% 23 BULEE P ERMEOER TS Type and number of supervisory persons required
THITEROEESE 24 THj Project duration
FEEDETT 25 BEEE Capital requirement/availability
AFL D #E(E AR 26 —REEEFDER General (office) overhead
IEDXINEH 27 BiIgFEEOERE N Type and number of laborers required/available
%@ﬁ’:’ﬂd)@ﬁ 28 *1*4' #J%H%(D%EJJUZO Type and number of equipment required/available
AFLEFEA 29 THj Job start time
IsFLE R 30 AALEFER Time of bidding (season)
B 12ER 31 —BEEEZOER Tax liabilities
BEOER (THEIE) 32
BEERE 33
THETOHEOLEN 34
HEE-HFHETIL 35
RigHEBEOERESE 36

HEE L W) oA hTIERL, BN ZEHETS7-01I2% 6-10 277, AFLAME
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DR LWV o 7RI Y AZICHET AN, AMLMKREICKELHZXDHZ L
I, e <HEETcEs, WEBELT, BATTZ V7 1 IZEST b [REEHE
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