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2.2

221 (Poisson Distribution )
X
X
X=012, ..
Pi = Ax e'A IX!
0 ;X
Ex)) = A
(Vi) = A
A =
X = , X>0
P()
2 3 4 5 6

2.2

18



2.2.2 . (Uniform Distribution )
X
a.p
X
1
f(x) = P-a a<x< b
0 ;X
EX) = P(P+a)
Vx)) = P(P-2a)?
a=Xmn,P =X max
X
0 X<a
Rx) ={ m T .asx<p
fx) t
2.3 1 '
Fx)

24
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2.2.3 (Exponential Distribution )

X (Time interval )
X
X 1
AX oA %
f) =
0; X
Ex)) = vA
(VX)) = VA 2
A - 1> (JC )
X
-A X
Fx) = 1- € X >0
f(x) &
A
» X

| N
3U% 2.5 naanasuanuasanmiasiiivuuuandlunge s

F (x)

A
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2.2.4 (Gamma Distribution )
/
X
X
X
| X (A 1e
fx) = |1 () x>0
0; X
r() = Oj xnl.ex.dx >0
Ex) = X
VX)) = [X2 _
E=~1 1 =xX
(7= s )
X

1-ze"X Ak
FX) = K0 Kl 1x>0

0 X <0

F(x
( , 2540 )
X

(Scale Parameter)
(Shape Parameter) =1
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N=05
A=1
Nay
Azt
§ am
>X
A
2.1
2.2.5 (Normal Distribution )
X
(Bell shape ) (Normal Curve )
X
fix) = =1 e - ] * - 00 e
W= it g E B
Ex) = v
(Vix)) = @
= =X1a =
X
FM =\ ~= [ V ax
V2 a
7 Z
Fx) =\ ¢ dz; Z=
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2.3 (Goodness of Fit
Test)
L
2
3
2
31 L (X - Test) X2

X = + (OFEip8

O (Observed Frequency )



(Expected Frequency )
1-1 QU (
) 1>1 akd

32

(X = ( Observed
Cumulative Probability )

( Expected Cumulative Probabilty)
Dan

D< a.

24
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(2537)

(Random Number Table )

1
2 (RN) 0 1
3. 2
4
3
5 1" 2 4
210
211 21
FM
10
0.8
08 3 AR TULLEN (RN |
X 06 -
0.4 0.4
02 | 0.2
1 2 3 4 5
X
2.0 (RN)

X ( Continuous )



10

0.8

0.6

X 04 )
0.2 2. ¥ =
0 1
211
( Discrete )
21

( Discrete )
X f(x) F(x)
0 01 01
1 0.2 0.3
2 0.3 0.6
3 0.2 0.8
4 0.1 0.9
5 01 10

Wright (1991 )

26

99

RN

00

RN
0.00- 0.09
01 0-0.29
0.30- 0.59
0.60-0.79
0.80-0.89
0.90-1.00

Goodwin
250



Shamblin ~ Stevens ( 1974)

212

Nboer of trials ->
212
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2.5

Friedman

251

Friedman ( 1956 )

Friedman

Friedman

Friedman ( 1956 )

( Variability )

»

28

( Bias )
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Ca = (Actual Cost)
Ce = (Estimated Cost)
213
Probability
s S
0.25 0.5 0.75 1.00 1.25 1.50

()
2 S D1 (2)
E(s) =
() =
C' = CEs) (3)
C -
C =
Friedman

King  Mercer (1985)
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25.2.1

Friedman ( 1956 )

3 Friedman
3 A B C

30

2.14
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P(x)=Product of areas ta the right of % sa each bidding pattera

Compatiter A

— Csmpelitor B

+ Probabllity

Competiter C

|

...... e

SN
Y
214 AB.C
pa) = 1 ¢ Ar)dr (5)
PAX) =
A X
fA() =
A
4

Friedman
2.14



Probabliity

>
>

2.15

E@) = pKxf[Xc']

k =
25.2.3
Friedman fir)
2522
r

Friedman

32



r = plc ( 9 )
[, = 123,
P’ = 1,2, 3,|
C =
r
214 ( 3 A B C) 2.15 (
) 2.15
X =x/C
) X
Miller ~ Starr (1969 )
l
Cumulative Distribution Function
Miller Starr [
(Discrete) [

2.2 , 2.16
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2.2
, n 1
r=p/C (Kr)) =1-F(r)
0.8 1 0.02 0.02 0.98
0.9 3 0.06 0.08 0.92
10 C 0.10 0.18 0.82
11 il 0.22 0.40 0.60
12 15 0.30 0.70 0.30
13 8 0.16 0.86 0.14
14 7 0.14 1.00 0.00
50 1.00
ANUIA U % p=11C
7
h— 22,
\_‘F % ///A //_
g8 09 10 1.1 1.2 1394
SANAMU A =Pi/c
2.16
2.2 r=1.1
( p =1.1 C) 1 =104
=06 1 3
3 = (0.6 )3 = 0.216'
1
Miller  Starr (1969 ) 1

CDF



2523 (K)

Churchman ( 1957 )

217

Kumber Of Oppesition Bldders,
O - N e Ny oe

Oor Cost Estimate

217
2.17

k
Friedman (1956 )

| 172757461
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2.6

Friedman
Friedman

261 (] (Y

S B S



2.6.2

13
14
1.
16.
1.
18.
19,
2.

(2540)

11
12
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21
2.2
2.3
24
2.5
2.6
2.1
2.8
2.9
2.10
211

(2540)

10 %
10-30%

(2538)
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(2538)

615 %
6-16 %
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2.18

n m p
97N MODEL 183msAnsiunusn C = Z (Cy), + Z (C), + Z (Co)

v

AnnmdrtanudAyeataduAdan, Ause, Arldautu dlafinnudnAty

vaglufaninlfuA e (BIAS)

v

S

UFuaewden (BIAS) 18911248 iatn1suIN1sUANURI 188 REIU S

109 UNULDEGT

= C, = Actual Cost, i s
by ol Al NHANMNAIATYNIN
C Estimated Cost, | S - ratio

) I

14watian Monte Carlo SIMULATION fatiazldAraravsnarassiuiusi

WLuBLNTIBIUMUtRIWRALAD E(s) = S

v

sunutielszanunsusiasiangnuiuaud Ci = (C,) E(s)

.

n m n
Funusndignfuiuda Co= D €t D, ¢+ D ¢,

(=] =1 k=1

Wiudeyadnadaur = Pi/C = saauauetlstyatnsauiimelan

v d‘ - e - v
puvunuTemssinly

PINTTUANUAIANUNATITIULRS [ )

19vAuilneRdeinly r=x/c

v

wmaugidnugeiu k .o Slinsuidssinuainanuduiusluean

FEMINYAANTBIUALA UG TaNUsEyA

v

» J /—‘ fudensrani ratio @ A Nttaziy
AMNUNIAZITUNTIANIE C

5 fazauzguiviall = p(x)

LAUDLSENAITTUL AW r=x/c

’

AmannailsgeaafisnAiauaLssya LATAUINAWLITY k 518

E(2) =px) (x-c')

40

(BIAS)
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