( Competitive bidding )
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450,000
500,000
550,000
580,000
620,000
650,000
680,000

620,000

480,000
480,000
480,000
480,000
480,000
480,000
480,000

70,000

620,000

(
)
) (Expected profit)

-30,000 0.95 -28,500
20,000 0.90 18,000
70,000 0.80 56,000
10,000 0.70 70,000
140,000 0.50 70,000
170,000 0.40 68,000
200,000 0.30 60,000

I 580,000

580,000
580,000
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Ahmad. | (1990 )

Churchman CMW.. Ackoff, RL. and Armoff. EL. (1957)
( Bidding Mode! )
( Game Theory )

(Auction Bidding ) 2
( Closed Bidding ) 2

Friedman. L (1956 )

( Closed Bidding )



(Bidding Pattern )

( Bias )
Friedman
Gates. M. (1967)
P= 1
1-PEL) + 1-PE2) +...+ 1-PEn) + 1
P(E1) P(E2) P(En)
1
1- PE)
PE)
P=
PEL) = 1
P(E2) = 2
P(En) =
PE) =
= ()
P(EL),P(E2),...,P(EN) 12...
P(E)
Gates 6
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Friedman(1956)  0.5x0.5x0.5x0.5x0.5x0.5 =0.0156

1 64 Gates(1967) 1
7 0.143
2 12 E
E2 12
2
P- EL E2 | PEEL) P(E2)
El E2 PEL) + PE2) - P(EL) P(E2
P(EL) P(E2)
P(E1)+P(E2)-P(EL)P(E2)-P(EL)P(E2)+P(EL)P(E2)
P(ET) P(E2)
PEL)1 - P(E2)] +PE2)[1 -P(E1)]+P(EL)P(E2)
1
1-P(E) + 1-PE) + 1
P(EL) P(E2)
( : Friedman(1956)f
PEL E2 ... En] = PEL) XP(E2) X...XP(ENn) EL1E2...En
(Independent Event) )
Friedman(1956)U'
Gates (1967) Gates(1967) Gates
Friedman(1956)Ui '

Goodwin, p. and Wright. G. (1991 )

( Decision Trees )
( Simulation )
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King. M. and Mercer. A (1987 )
Friedman  (1956)

Gates(1967)L'
Friedman (1956) 1)
2) (Bidding
Pattern) , S '
(Markup  Percent)
3) 1
4)
d)
(
) (Bidding Pattern)
Friedman
Gates(1967) 5
Friedman (1956)
Friedman(1956$ L Vo
Miller. D.w. and Star, MK. (1969)
Friedman(1956)
( Discrete )
PIC
PIC
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Morin. T.L . and Clough.R.H. (1969)

FORTRANA
Friedman(1956)
1.
2.
4,
)
Morin Clough
(Key
competitor)
5 AB.C, E AB
1
AB
Cp E

p = [P(A) -P(B)..P(Nigy)] [PagiNag
p:

P(A)P(B).P(NK )=
AB,. N

pag =

Nag =

Morin Clough
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(Weighting Factor)

( )
20q=[Z0e*[n0l] +¢
Normalized  Zq
Wq =Zq/Zzq 1 ;X , =10
0 = (Relative Weight)
0Kc =
t = ( )
tq = ( )
( tn-1g
)
Wg = (Weighting Factor)
q1= 29 123..]
e= 2718
Morin -~ Clough
Rosenshine, M.(1972)
Friedman (1956)  Gates(1967)f0
Friedman (1956) (0)
P=PIX P2X... XPn(
) PAPtyn |
) P, P2. Pn =
12 ; Pyp=



Gates(1967)
i}
1
P = LPL + 1P2 4. + IPn + 1
P

1 Pz Pn
=12
p=1
Gates(1967) Friedman(1956”

Il Gates(1967) 6

Sasieni M.. Yaspan. A, and Friedman . L (1959 )
( Competitive Strategies )
, ( Minimax Principle )
Neumann
2

Stark RM. and  Rothkopf. MH. (19791

500
( Competitive Bidding )

Sugrue P.M980)

Friedman(1956)
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E(P) = (BO- )L - Folc(BOC)
dE(p) = 1~FBQ BUC) +1Bic(BAC) (L- BC)

hiy) = [1-FBlc(y)] +1Bic(y)(1-y);  h(y) =dE(P)/dBO;y = BC
Newton-Raphson method X, =X0- [f (XO]/ [' (X0 ]
h'(y) =1,Blcly)(1-y)-2 fBlcly)

Yi ~Yo- { ~BC(yo)]+"Blclyo) (™ yo)}
[f,Blc(yo)(1-y0 -2 fB,c(yo)]

(Normal Distribution)
f'(x) =-[(x-|L)/CT2]f(x)

Y,y + {[1 vFBICHyO)] +1BCY0 (1-y0)

Blcyq jd -y0 ~(y0-M)j+ 2

2 J
y, = M+ 05+(1-MfBc (M
2 fBlc(M)

y 1= 05 (M) +0.627 () +05

Mean 1

(Optimal Bid)

E(P) =
BO =
C =
Fo/ c =
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