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1 Contingency

Contingency

3.2
(Pairwise Comparison)

Contingency 2

Kangari (1995), Bing (1999), Shen (2001)

(Pairwise  Comparison)

AHP (Analytical Hierarchy Process )
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Shen (2001)
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3.3
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Y = aX, + bX2+ cX3+..+ nXd

Y =

a, C =

Xn =

Z= aX1l+hX2
A (
XT..xn (

3.2
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(X1LX)

(Criteria)

(Eigenvector)

]
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CR 1=>

2 CR
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CR (Consistency Ratio) [
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1=> [=0
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3.4 Contingency

34.1

Contingency

(Estimating)
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Subjective  Estimates
3 5h 950 ?
Pearson Tukey (1965)

. (Highest cost or worst-case estimate of cost estimate)
Pessimistic
5%
. (Lowest cost or best-case estimate of cost distribution)
Optimistic
5%
. (Modal value or most likely estimate of cost
distribution)
50%
(Expected Value) (2.4)
E[X] = [50%] +0.185 A A =[95%] + [5%] -2[50%]
(G, Standard Deviation) (2.5)
a = [95%] - [5%]
max1{ 3.29-0.1 j-Aj213.08 \
G*

G* = [95%]-[5%]
3.25



3.4.2  Contingency

Contingency
(Thompson ~ Perry, 1992)

Contingency

Cost Contingency (CC)
Cost Contingency

: Risk Contingency

Contingency

4



Risk Contingency (RC)

Contingency

Contingency = Cost Contingency + Risk Contingency

Contingency
h cC RC
33 CC RC
7 3
4 (Actual cost)
5 (CC) 6
(RC)
]
i —
3.3 Contingency

) @ CCO  RCE) (A6

1 , 4500 4400 . 500 4900
2 15000 15500 500 2000 17500
3 100000 105000 5000 20000 125000
4 8000 8000 0 1000 9000
5 30000 31000 1000 1000 32000
6 25000 25000 0 25000
]

10000 10000 0 1000 11000
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33
(Risk-Free)
(6)

Cost Contingency

(6)

)
Cost Contingency (CC)
Xp
95% Xp
5%

211
CC

95%
1.65
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Risk  Contingency

................ 3.4

Risk Contingency = Contingency - Cost Contingency

E(X)
Z

Cost Contingency = Xp- E(X)
Cost Contingency

Cost Contingency

Cost Contingency
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3.5 Contingency
Contingency 2
Cost Contingency Risk Contingency
Contingency
351 Cost Contingency
Cost Contingency Contingency

Probabilistic Estimating
(Critical Operations for Estimating and Cost Control)
1)
2)
3)  cv (Coefficient of Variation)

Parameter
(Coefficient of Variation)

Ranasinghe (1994)
Contingency

0% C= (12 211

Zac/
j=1

Op2



C,
Contingency
(Cost)
1 100
2 10,000
Ranasinghe (1994)
2 1
Cost Contingency
(
(Estimating)
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100
100

Contingency

Probabilistic  Estimating
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~N oo o1

35.2
Risk Contingency

Cost Contingency

3.2
2)
Contingency
3)

4500 0.056
15000 0.188
10000 0.125
8000 0.100
30000 0.375
2500 0.031
10000 0.125
Risk Contingency

Risk  Contingency

(Pairwise Comparison)
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15%

40%

(Mean)
X, =
N =

18%

3%

ZXj IN
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1% 4%  16%

5% 4%  20%

3.6

(Standard Deviation)

G V (X Mean)2/ N

.............. 3.7

(Variation) =(Xi- Mean)2/N 3.8
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3.5 Cost Contingency Risk Contingency
Cost Contingency Risk Contingency
L ( L
)
!
Pearson’s distribution

2 2
3.

Cost Contingency 2 Risk

Contingency 3 Risk Contingency

Cost Contingency



3.6 Contingency

Contingency

z= aX, +bhX2+cX3..+ Xn

Z
Xr..xn
a, b C...
Z Xv X], x3
X,1 X, x3
abc,..
abc 1
3.6.1 Cost Contingency
Cost Contingency
c d
( T X )+ d¥(
3.6.2 Risk Contingency
g
( S ) =
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* ¢, d
Cost Contingency e fg Risk Contingency
Cost Contingency, Risk-
Contingency

Cost Contingency, Risk Contingency

(Criteria) 3.6
3.6 Risk Contingency
( Risk Contingency)
( 3 Risk-
Contingency) (Team)
(Estimator)
1 2. 3
3.6

Contingency



3.6 Cost
Contingency  Risk Contingency
Cost Contingency (CC) Risk Contingency (RC)
L ( 1)
)
5t 60t195h
1
2) 2
3)

(Team)



3.7 Contingency

371 Contingency

I Cost Contingency (CC)

uwinaudAgyresfademldananumind@eiisuaranugnsiesses

mstszifivtadenaans uamansazidunluinde 3.6 uaznnsan 3.6

dndausan CC= ¢ (dndaunnaidas) + d (ndausunu)

A

Lo
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syl anmsn 25 Jadupluuunisnszanaves

Pearson waz livinsigadluiaden 2.8

ANBsuUianssiuseNNanssy

Tulasans wenldanaunisi 3.5

I Risk Contingency (RC)

uminanudrAyresiademidainanuiid@edeusranugnsiesses

msdsaifiuiladenades uamaneasitanluinds 3.6 uazanT N 3.6

AnAIUTINRC = e (AndauANNIREa) + f (Andausunu) + g (dnrdauadanlslsau)

nUsiiuANIREA9EAENNS ANIDIFUYL
wWisuweudug uasinunsauiy Nansauiusie
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Tulazanis w
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P
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Contingency

3.3
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3.7.2

Contingency

Project

|

Breakdown Activity

l

Cost Estimate of Activity

Cost Analysis

Contingency

l

Cost Contingency (CC) Risk Contingency (RC)

I

Risk Cost Risk Cost Risk Variance
| r | |
Pearson Cl Var=(Xi- Mean)2/N
|
Cost Proportion Risk Proportion
CC of activity l RC of activity
Contingency of Activity
3.2 Contingency
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