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Estimation Method of the Competitive Bid—price
in Bid-rigging of Public Construction

Jeong, Kichang', Kim, Wooram', Kim, Namjoon', Lee, Jaeseob®
"Korea Institute of Construction Management

Abstract : Korea’s public construction projects are under construction through bidding, however, due to the nature of
the bidding, collusion between participants can occur, The collusion of bids accordingly damages the client, So, it is
necessary to calculate the appropriate fictitious competition price to compensate for this, In this regard, econometrics
methods are generally used, but there are limitations and issues arising from the nature of construction, especially
design—build bid, Therefore, this study proposes a method to estimate reasonable competitive bid—price in design—build
bid, It derives the lowest bid—price from the design submitted by the proponent and estimates the competitive bid—price
by examining the factors according to the penetration rate according to the technical level of the tester, the skill level
of the competitor, and the type of tester, Based on the method proposed in this study, a reasonable price can be derived
that reflects the characteristics of the design and construction bidding bidder selection method and also it can be used as
a reference material in the actual bidding process as well as calculating the damage due to the answer,

Keywords : Bid—rigging, Competitive Bid—price, Turnkey, Lowest Bid—price, Decision Making, EMV
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Table 1. Explanation of variables

H]sﬂ Oﬂ——,l-x}- Type Variable Content
7} BATAS £1A] olfislar ek 4= Q= AL 714] Lowest Cost that applied the lowest bid—price—rate to
bid—price verified price according to our drawing
g EKChOl et al 1999; Hong, et al 2011) % %?_O“k] Lowest Rate of lowest cost relative to
= t];d—o B LLX]— U_l ngl— 7]._Jd o]o]_,_‘. A _% /L],%—é—]_o:] biding rate estimation cost by the owner
o . Lo Our Technical point of our company
Pg' ‘E'x:}_ 7]%7L(expected monetary value) zk R ?:PéLE technical point from similar cases
= 1—7:1ZH:LOH o 5] = ZLQ_S Indepen— Competitor’s Technical point of winning bidder company
o“ EE]‘ 71% CASER A L=y Loﬂ ] H:]‘<Fl 1> dent variable | technical point from similar cases
Competitor's Bid—price—rate of winning bidder company
— - bid—price—rate from similar cases
Decision of alternative
Damage The cost of damages when losing in the bid
Find all alternatives that decision makers can choose ¢ ¢ ¢
@ Our bid—price— Any number in the range of
. ; rate the lowest tipping rate to 100.00%
Estimate results of alternatives Overall point (Our technical point = Competitor's technical
Find out the possible outcomes for each alternative difference point) + (Our price point — Competitor's
price point)
@ Possibility of Possibility that overall score difference is
Probability and performance estimation of alternative results winning greater than or equal to zero
Estimate the probability that each alternative will occur Para— Posgg:l]ny of 1-Possibility of winning
and estimate the performance accordingly meter g
@ Profit Our bid—price—rate — Lowest bid—price—rate
Calculate expected monetary value EMV Possibility of winning x profit+
Possibility of losing X Damage
Calculate the EMV for each alternative competitive bid The bid—price—rate
and select the highest EMV as the best alternative in DT —price—rate when the EMV is the highest
i . Depen— competitive bid Price with at fictitious competition rate
Fig. 1. Decision tree process dent variable —price at the estimated price

hh  s=zsmeiss) =27 M9 T3S 2018 58




3.2 Ay Hxt

£ e SRS Botol A2 9B W
7h e 4 gl Rs Aol THE e 99 719 2409
BoRA TMAANAE BESHe AdomAe) WS A
AL Lo, o] Sl QA Eulo] w71 &
X 5 HAZ QET 4 G H18el ANIES APt
HAYRER R 100771 Fa7FsA 2 olojnt szt 7h
B4 D £ MR 7|Hghe B, S 24

2

R
N\
=
2
©
iy
i3

Lower limit price estimation

Estimate the cost of tipping to the lowest when considering profit and
lossBased on the planned price according to the tentative drawings

4

Estimation of the lowest bid-price-rate

Calculating the rate of the lower limit bid—price
against the advertising cost by the owner

4

Analysis of EMV according to bid-rate

Analyzing EMV from the lowest bid—price—rate up to 100%
based on possiblity of winning/losing and profit/damage

4

Estimation of competitive bid-price-rate

Estimation of bid—price—rate when the EMV is the highest

4

Estimation of competitive bid-price

Estimate the compretitive bid—price by applying
the compretitive bid—price—rate to the estimation cost by the owner

Fig. 2. Estimation process of compretitive bid-price
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Attend Bid-rate  Result P. Outcome EMV
Wn 8% 10
[[80% K 80%x10+20%x(-4)=7.2
lose 0% 4

Win _ 60% 12
Atend | 8% K
Lose 40% -4

60%x12+40%x(-4)=8.8

Win _ 40% 14

K 40%x14+60%x(-4)=8.0
Lose 60% -4
100% 0

100%x0=00

Fig. 3. Example of estimation of compretitive bid—price-rate
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Table 2. Bidding result of sample case

com- Bidding Price | Tech. | Total

. Bid price Bid-price| point | point | point | Remark
PAV (won)  |-rate (%)| (50) | (50) | (100)

RAM | 27,300,000,000 | 91.00 49.45 48.53 97.98 | Winner
CHA | 27,000,000,000 | 90.00 50.00 46.12 96.12
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Table 4. Example of tech. point comparison

Competitors(%)

85 | 94 | 93 [ 89 [ 91 [ 100 [ o7
85 | 0 | -9 | -8 | -4 | -6 | -15]-12
86 | 1 | -8 | -7 | -3 | -5 | —-14 | -11
2 %@ | 7 [ 2| -1] 3 1 | -8 | -5
(gﬂ) 89 | 4 | 5| 4| 0 | 2 |-11] -8
% | 7 | 2| 1] 3 1 | -8 | -5

3) Yzhgol| WE 7FA S vl

BE B2 RAMItZ}F 60,00~100,00%Z

8 3
VAHE 29 AU PR 71285 Aol s

Table 5. Example of price point comparison

Competitors(%)
76.00 | 94.00 | 75.00 | 95.00 | 94.00 | 82.00 | 75.00
60.00 | 21.05| 36.17 | 20.00 | 36.84 | 36.17 | 26.83 | 20.00
60.01 | 21.04 | 36.16 | 19.99 | 36.83 | 36.16 | 26.82 | 19.99
60.02 | 21.03 | 36.15 | 19.97 | 36.82 | 36.15 | 26.80 | 19.97
60.03 | 21.01 | 36.14 | 19.96 | 36.81 | 36.14 | 26.79 | 19.96
60.04 | 21.00 | 36.13 [ 19.95 | 36.80 | 36.13 | 26.78 | 19.95

RZ>D

ol EE42] AJol7} ok
olo] et clAlel 5B 2] EAEHE the: (Table 6), ( Fig, 4)
o} e,

Table 6. Analysis of winning rate by bid-rate

Bid Competitors® price score(%) win winning
Table 3. Bidding information for similar cases —rate | 76 | 94 | 75 | 95 | 94 case | rate(%)
RAM Competitors 60.00 | 200 | 200 | 200 | 200 | 200 4,000 | 100.00
Bid | Tech. Bid | Tech. Bid | Tech. 70.00 | 147+ | 200 | 139 | 200 | 200 3,724% [93.10% %%
g -rate | point 255 -rate | point )55 -rate | point
1 79% | 85% ] 76% | 85% r 77% | 80% 80.00 | 36 193 24 196 | 193 2,659 66.48
2 84% 86% 2 94% | 94% 12 82% 88% 90.00 2 121 1 132 121 1,227 30.68
3 86% | 92% 3 75% | 93% 13 85% | 99% 100.00| 0 24 0 30 24 206 5.15
g 215; gg;o g 32; S?; 12 320//0 g;; * The number of win in the event that the price rate of the competitor is 76%
> = > - - ~ ** The sum of the wins in the case where Ram’s bid—rate is 70%
6 85% | 97% 6 82% | 100% | 16 87% | 96% =+ The ratio of win in all cases(93.10%=3,724+4,000)
7 88% | 89% 7 75% | 97% 17 84% | 86%
8 91% | 89% 8 92% | 97% 18 86% | 98%
O | 9% | 89% | O | %% | 81% | 19 | 94% | 86% 6) & ARIoIA RAMES] A S 1043 AAQA 714 9 AAHS
10 [ oo% | Bew | 1O [ OT% | 87 | 20 | 0% | o6% 7 03¢ RO QB8 RE A9 e 400040] He.
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RAM'S BID-RATE

Fig. 4. Winning rate by bid-rate

4 23} L5 3 5ol IS A
o] 212 Qa1 75,0075 A2 31l Ak sl A
2 ehgek

423019 W 24 MY

D ole]

Wiho]| i o]e)2 2Rt gt 7oA o ==
2|40] ¥[8 At gholot. ofuf, oVl 2|49 vlg-
of| thal gtAM|golet ALfstar qlo] Uzt 7HAo A g

H]-8-2 A|2Jgk gro] o]2jo] Hct, o, & Ao ARl &
= A T2 HA1 glof o]2of thsl AR fzkEof
A 2A S W o R AkEsiT) oflE 5ol diY dA
7} 85.00%% Y& 73 A dzHE2l 63.70%= AlLlgt
21.3%7} ©]2jo] Y,

2) &4

B VN<R rq]il-/\] uugs: ]_g.
AH| A-go| A= 10.0%= 7} z‘&u}

4.2.4 7|70 AMHA

At uet gho] 7|igke: QA U7 ol whE W
Z SPR B ATl 7 ARl et 7|shgle] i) 4]
(9)9k o] Fa 7Kk ofele] Fhak, sk FRs At £
g A P aek=d ‘6}-1:]—

ojuf, Y& 7hs/dwt sz 714, ol ol et
HEEE grolm, &4 dzkso] Adatglo] agE gholt
kol W 7|9kl disl AU ] Ao w)
2} A1t (Fig, 3)9] gt o] APt Axfe] Tl oA
+ U5 (Table 7} 2o, o5 =45} 6P o (Fig. 5
o} e},

425 7HAM Qate =Y

P AR I 7R, olel, T TR, &
o mHE 7|gglo] 1 & 5] Lol
ol 7125101 7]50gko] 212 A 8-S AT
wjo] 7|5k 8.0390]ch, webA 7]eigte] Hamel QI
71.28%% 7V8737A A= etk

AAp= gotE, 2

h8 sizzsme|stsl =27 19 X3S 2018 58

Table 7. Sample of EMV by bid-rate

bid- @1 © | o
ae | O | @ @ @ aie|exe| e

77.25 | 76.50 | 23.50 | 13.55 | —10.00 | 10.366 | —2.350 | 8.016

77.26 | 76.50 | 23.50 | 13.56 | —10.00 | 10.373 | —2.350 | 8.023
77.27 | 76.50 | 23.50 | 13.57 | —10.00 | 10.381 | —2.350 | 8.031
77.28 | 76.50 | 23.50 | 13.58 | —10.00 | 10.389 | —2.350 | 8.039
77.29 | 76.10 | 23.90 | 13.59 | —10.00 | 10.342 | —2.390 | 7.952
77.30 | 76.10 | 23.90 | 13.60 | —10.00 | 10.350 | —2.390 | 7.960
77.31 | 76.10 | 23.90 | 13.61 | —10.00 | 10.357 | =2.390 | 7.967
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Fig. 5. EVM, possibility of winning, profit and damage by bid-rate
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Table 8. Estimation of fictitious competition price

Division Result

competitive bid—price—rate 77.28
W30,000,000,000
#23,184,000,000

Estimation cost by the owner

competitive bid—price
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