P~
unn 2

Al Al
U W o w a1 | ° ravie a
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(Direct  cost)

Neufville, R. & King, D. (1991)

1 (Risk)

2 0 %-3%
4 %-20%



2. (Need-for-work)

Dozzi, SP. & Abourizk, S.M. (1996)
2
(Project factors) (Company factors)
(Environment factors)

L (Project factors)
(Size)
(Type)
(Owner)
(Risk)
(Complexity)
(Duration)
( Cash flow requirement)
(Estimate uncertainty)

2. (Company factors)
(Current workload)
(Required rate of return)
(Market share)



(Overhead recovery)

(Home office work load)

3 (Environment factors)
(Location)
(Labor availability)
(Lahor reliability)
(Market)
(Competition)
(Future project)

(Historic profit)
(Historic failure)

Li, H & Love, PED (1999)

10 3
(Project factors) (Company factors)
(Economic factors)
1 (Project factors)
(Size)
(Type)
(Complexity)
(Location)
2 (Company factors)
(Current work load)
U (Labor availability)
3 (Economic factors)
(Market condition)

(Number of competitors)



(Working cash requirement)
(Overhead rate)

Chua, D. and Lj, D. (2000) ]

1 (Probability of winning)
(Competition)
(Type of project)
(Size of project)
(Site accessibility)
( Cash flow requirement)
(Type & number of labor required )
(Type & number of equipment required )
(Degree of stibcontracting)
(Availability of other projects)
(Availability of qualified labor)
(Degree of difficulty in obtaining bank loan)
Prequalification ( Prequalification requirement)

Performance bond (Required bond capacity)
2 (Markup preference)
(Need for work) (Risk margin)

(Company‘s position inbidding)

21 (Need for work™
(Current work load)
(Required rate of return)
(General office * overhead recovery)
(Relationship with owner)

(Need for continuity in employment of - key personnel & work force)



10

2.2 (Risk margin)
- (Completeness of drawing
& specification)
(Competence of estimators)
(Reliability of subcontractors)
(Resource price fluctuation)
(Government requlation)
23 - (Company’s position in bidding)

(Expertise in management)
(Company * ability in
required construction technique)

(Financial ability)
(Company * ahility in design involvement)

(2538)
(Direct cost)

6%- 5%
6%- 16%

(2545)
(Direct cost)

&~ o o



2.2

Friedman (1956)
Friedman (Probabilistic moclel)
(Maximize
expected profit) Friedman 21



12

E(X) PP(X)o(X-FE)h(F)F ...

E(X) =
P(X) = X
F =
h(F) =
P(X) F [h(F)dF=1
22
E(X) POOXE) (
E EelRN(F) dF
Friedman
(Maximize expected profit)
100% ( 50%)
2
1



Gates (1967)

model)
Friedman
Gates 2.3
P 1 1
[(
V =
Pa -
Pb =
Pc - )

24

Friedman
Ao Be
)1
(Probabilistic
(Maximize expected profit)
Gates
Friedman
pe)
A
B
C

13



14

P 1 h—
=)
Pyp
pYp = |
Friedman Gates
(Probabilistic model)
Willenbrock (1973)
(Expected utility valug) (Utility)
, (Utility function)
211 3
1 (Expected monetary value)
1 1
2
3
ROt - ; :— — :.i:i.\;::cdm netary
(»()-1-< — ; = Gambler
2.1 Willenbrock (1973)



15

WilLnbrock “ Expected utility value model "

Carr Sandahl (1978)

analysis)
2.6
BC = a + ZbiX
=i
LBC
d =
hi =
X =
= X
1
LBC
2. LBC X 1

(Regression analysis) —~ a b
3

26 LBC

LBC 3

Carr Robert 1 (1983)

(Regression

LBC( B



Dozzi, S. & Abourizk, S.M. (1996)

(Utility model) 3
(Project Factors) (Company Factors)
(Environment Factors)
2
, Eigenvector
(Expected utility value) 2.8
MEuW=EuC+D (26)
M (Eu) =
Eu
C,D =
28 C D f 2
(Ew y M(Ew))
(Ep , M(Ep))
J
Ew =
MEwW) =
Ep =



i

Utility theory model

(Utility model)

Moselhi Osama (1993)
Model based on knowledge-hased

expert  system

Neural network GA (Genetic Algorithm)
(Sensitivity Analysis)

Li, H. & Love, P.ED. (1999)
(Artificial Neural Network) 10
Li, H. & Love, PED.

Dozzi, SP. & Abourizk, S.M. (1996)
Li, H. & Love, PED. Artificial Neural Network
(Layer) 3
Input layer, Hidden layer Output layer

Exponential {

(Artificial Neural Network)

KT-1 KT-1
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