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Abstract

In bidding processes conducted by government agencies, local governments or public agencies, budget prices are
critical to both ordering bodies and bidders since budget prices are bases for selecting a successful bidder. Since a high
budget price goes against ordering bodies and a low one goes against bidders, most ordering bodies adopt a system
using multiple preliminary prices for determining a budget price to ensure fair and transparent manners. Discussed are
how budget prices change depending on the methods of sampling 15 preliminary prices and the methods of sampling
4 out of 15 prices. Computer simulation is conducted to analyze budget prices for various methods to determine multiple
preliminary prices. It is more likely for budget prices to be close to base prices when splitting a range of generating
preliminary prices into 15 intervals and taking 4 preliminary prices from 15 intervals than when taking 4 preliminary
prices from a whole range. In cases when splitting a range of generating preliminary prices, if we take 2 preliminary
prices out of intervals above 100% and take 2 out of intervals below 1002, the expected budget prices are equal to a
base price and the standard deviations are about half in comparison with those when taking 4 out of 15 intervals.

Keywords : bidding process, multiple preliminary price, budget price, simulation
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Effects of the Methods for Generating and Selecting Multiple Preliminary Prices on Budget Prices in Bidding Processes
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‘ Assess a design price ‘

v

‘ Determine a basic price ‘

v

Determine a range of generating multiple preliminary
prices

v

Select 15 preliminary prices randomly;
* equal partition
* non—equal partition - A
* non—-equal partition - B
* non—partition
v

Select 4 randomly from 15 preliminary prices;
= whole range (type 1)
« split (type 2)

Determine an budget price as an average of selected
4 preliminary prices

Figure 1. The procedure of budget price

determination in a multiple preliminary prices system
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Effects of the Methods for Generating and Selecting Multiple Preliminary Prices on Budget Prices in Bidding Processes

Table ﬂr t} Table 1ﬁ 4 7|8 HARAZA| 2] Q1zF
%ﬁ%’:, AGARA A 42 9 AR d)7 | 9 Y2bgE
£ st o),

Table 1. Ranges of generating multiple preliminary
prices by organization(base year=2014)

range of generating

organization multiple preliminary
prices
local governments -3% ~ 3%

K-Water, KEPCO —25% ~ +25%

Public Procurement Service, KORAIL,

Korea Rural Community Co., Incheon 2% ~ 2%
International Airport Co.

Korea Rail Network Authority, KOGAS 5% ~ 0%

Korea Expressway Co., Korea Land % ~ 0%

and Housing Co.
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Table 2. Types of budget price determination

type

method of generating multiple preliminary prices

method of selecting preliminary prices

equal partition

Generate a preliminary price randomly in each interval after
partitioning [(100-a)%, (100+a)%] into 15 intervals equally.

Select 4 randomly from 15 preliminary prices.

non-equal - )
" o ) ) ) Select 4 randomly from 15 preliminary prices.
partition-A1 Generate a preliminary price randomly in each interval after
partitioning [(100-a)%, 100)%] into 8 intervals equally and Select 2 randomly from preliminary prices above
non-equal itioning [100%, (100+a)%] into 7 i | I
N partitioning o )%l into 7 intervals equally. 100% and select 2 randomly from those below
partition-A2
100%.
nor?—_equal o ) ) ) Select 4 randomly from 15 preliminary prices.
partition—-B1 Generate a preliminary price randomly in each interval after
ron-equal partitioning [(100-a)%, 100)%] into 7 intervals equally and Select 2 randomly from preliminary prices above
" d partitioning [100%, (100+a)%] into 8 intervals equally. 100% and select 2 randomly from those below
partition-B2
100%.
non-partition Select 4 preliminary prices randomly in [(100-a)%, (100+a)%].
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Effects of the Methods for Generating and Selecting Multiple Preliminary Prices on Budget Prices in Bidding Processes

Table 3. Simulation results of budget prices for each generation range in equal partition methods

equal partition

non-partition(theoretical) ratio of equal partition to

eneration range non-partition
¢ ¢ average standard average standard average standard
g deviation 9 deviation 9 deviation
-3% ~ +3% 100,003,826 767,369 100,000,000 866,025 1.000 0.889
-25% ~ 25% 99,999,883 641,294 100,000,000 721,688 1.000 0.889
2% ~ 2% 99,999,065 512,643 100,000,000 577,350 1.000 0.888
5% ~ 0% 97,498,829 640,840 97,500,000 721,688 1.000 0.888
6% ~ 0% 96,999,338 769,106 97,000,000 866,025 1.000 0.888
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Table 4. Simulation results for various types of generating preliminary prices

type average standard deviation range maximum minimum
equal partition 100,003,826 767,369 4,665,074 102,341,886 97,676,812
nonequal partition-Al 99,901,667 762,199 4,605,903 102,254,243 97,648,340
nonequal partition-A2 100,002,816 397,425 2,447,590 101,219,109 98,771,519
nonegual partition-B1 100,112,306 763,685 4,612,134 102,332,923 97,720,789
nonequal partition-B2 100,000,981 398,679 2,475,515 101,247,034 98,771,519
non-partition 100,001,438 868,224 5,622,562 102,795,009 97,272,447
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