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On The Gaps Between the Government Estimate and
the Tender Awarding Value of Government
Procurements for Highway Construction Works
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Abstract

Along with the promulgation of the government procurement act, the
procedures of government procurements are much more rigid and
complete, such as, the manner and condition of the invitation to tender
and award of contract, the constitution of evaluation committee, the
process of evaluation conference, and the setting of a government
estimate and so on. Obviously, the setting of a government estimate is an
essential work during government procuring procedures. According to the
46" article of the government procurement act that unless otherwise
provided for in this Act, the procuring entity shall set a government
estimate for the procurement. The a government estimate should be
itemized set based upon the drawings, specifications, and contract
requirements of the procurement by taking into account the costs, market
prices, and past award records of government entities, with the approval
of the head of the entity. According to the 52" article of the government
procurement act, a tenderer whose tender meets the requirements set
forth in the tender documentation with the lowest tender within the
government estimate shall be awarded. However; the based on past
experiences, due to the fierce bidding competition, many tenderers in
order to win the award provide rather low price for bidding. Although it
can effectively curtail the budget for the procurement, it might adversely
affect the quality of the procurement, and even cause serious delay of the
procurement and the bankruptcy of the contractor.

Based on this, there are some mechanisms designed in the
government procurement act to prevent from the awarding a contract to
low price bidding tenderer. Taking the 58" article for instance, the
procuring entity may set a time-limit for the tenderer offering the lowest
tender to provide an explanation or a security if the total or a part of the
offered price is unreasonably low which the quality of performance is
likely to be impaired. If such tenderer fails to submit a reasonable
explanation or a security before the deadline, the contract may not be
awarded to the tenderer. However, when there is a remarkable gap
between the tender awarding value and the government estimate, it is
hard to judge that it is a case of low price bidding or the original setting
of the government estimate is too high in practices. Besides, the bidding
prices of tenderer might be significantly affected by many case-specific
and environmental factors, such as number of competitors, financial
status of the tenderer, number of contract already awarded s of the
tenderer, economic growth, and unemployment rate, etc. It deserves to
closely investigate the actual influences of these factors and to provide a
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reference for setting the government estimate and judging the
reasonability of bidding price.

Based on this, this study aims to identify the key factors affecting
the gap between the tender awarding value and the government estimate.
This study analyzes a total of 2251 construction procurement cases of the
Second Maintenance Office of Directorate General of Highways, MOTC,
during 2001 to 2006, by the techniques of stepwise regression analysis
and cluster analysis, by considering the possible explanatory variables of
category, number of bidders, amount of procurement budget, government
estimation, tender awarding value, quality of procurement, and some
macroeconomic status indexes. A total of 1984 cases during 2001 to 2005
are classified into 12 categories, and then used to respectively calibrate
the regression models. The procurement cases during January to
November, 2006 are used to validate the model. The results show that
except for the category of bridge construction, number of bidders is the
most significant variable in all of regression models within 11 categories,
indicating that the gap get larger as the number of bidders increases.
Construction cost index (CCI) is the second significant variable, which
negatively affect the gap. Among these regression models of 12
categories, the category of marking construction works exhibits the
highest explanatory capacity with R?=0.75, followed by the categories of
decorating and planting construction works and lighting construction
works with R?=0.64 and 0.54, respectively. The category of signal
construction works shows the lowest explanatory capacity with R?=0.07.
The validation results also show the applicability of the models.
Apparently, the analytical results of this study can provide an important
reference for committee members or procurement personnel to set the
government estimate or to analyze the reasonability of tender price.

Keywords: government estimate, tender awarding value, stepwise
regression, cluster analysis..
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=
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%05-3% 0 T4 FE

Model Parfelmeter Standard  Value pr > It
Estimate Error
constant 109.26824 13.32811 8.2 <.0001
X2 0.05169 0.00747 6.92 <.0001
X4 3.07265 0.31273 9.83 <.0001
X5 -0.32249 0.16107 -2.00 0.0462
Xg -108.71887 8.1451 -13.35 <.0001
X10 5.33151 1.35886 3.92 0.0001
R?=0.6393 Adj R?=0.6331 Sample=294
Durbin-Watson =1.771 F Value=102.1(<.0001)
TARKR AP ER
%54%%1&1@%%%
Model Par-ameter Standard e Jalul or > I
Estimate Error
constant 66.3048 18.46465 3.59 0.0005
X1 -0.4362 0.21336 -2.04 0.0438
X3 -0.3821 0.16786 -2.28 0.0251
X4 4.8016 1.07320 4.47 <.0001
Xg -1.7146 0.53617 -3.2 0.0019
Xg -37.2819 16.95817 -2.2 0.0304
R?=0.3577 Adj R?=0.3227 Sample=98

Durbin-Watson =1.721

F Value=10.25(<.0001)
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% 5-5 44 1 72 “}ETF%‘

Model Parfelmeter Standard  Valye pr > It

Estimate Error
constant 171.7517 23.92002 7.18 <.0001
X4 2.7332 1.0012 2.73 0.0088
X7 10.8973 2.93875 3.71 0.0005
X9 -142.2998 18.85675 -7.55 <.0001
R?=0.7527 Adj R?=0.7372 Sample=52
Durbin-Watson =2.055 F Value=48.7(<.0001)
TR LA AT EL

% 5-6 HLik1 AR 2w ETF F %

Model Parfelmeter Standard Evalle pr > It

Estimate Error
constant -1.3145 1.64973 -0.8 0.4273
X4 1.5016 0.54401 2.76 0.0068
R%=0.0677 Adj R?=0.0588 Sample=107
Durbin-Watson =1.042 F alue=7.6248.7(0.0068)
TR kR AFEY ER

% 5-7T B 1 422 % ﬁﬁfé 2

Model Par-ameter Standard  Value or > I

Estimate Error
constant 13.6592 17.87049 7.7 <.0001
X1 1.1121 0.54255 2.05 0.0433
X4 1.4720 0.42799 3.44 0.0009
X9 -103.0350 15.77892 -6.53 <.0001
R?=0.5428 Adj R?=0.5274 Sample=93
Durbin-Watson =1.769 F Value=35.22(<.0001)
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Z 5-8 B 122 §FE %

Model Parfelmeter Standard  Valye pr > It
Estimate Error
constant -7.70244 1.20976 -6.37 <.0001
X2 0.0282 0.00488 5.79 <.0001
X4 3.3429 0.25642 13.04 <.0001
X5 -0.4009 0.15134 -2.65 0.0084
R%=0.359 Adj R?=0.3547 Sample=453
Durbin-Watson =1.1772  F Value=84.18(<.0001)
T kR Ay R
%5@%%%%1ﬁiﬂ%%%
Model Parfameter Standard X pr > It
Estimate Error
constant 80.78263 11.58381 6.97 <.0001
X2 0.0373 0.01050 3.55 0.0005
X4 1.9772 0.33623 5.88 <.0001
X7 8.12173 2.07402 3.92 0.0001
Xg -64.58350 9.73064 -6.64 <.0001
R?=0.3638 Adj R?=0.3531 Sample=243
Durbin-Watson =1.593 F Value=34.02(<.0001)
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% 5-104f % 1 fe 2 i jF s %

Parameter Standard
Model ) t Value Pr > |t

Estimate Error
constant -32.7905 10.7251 -3.06 0.0032
Xg -0.9606 0.3552 -2.7 0.0086
X10 11.1675 2.2201 5.03 <.0001
R?=0.3193 Adj R?=0.2998 Sample=71
Durbin-Watson =2.169 F Value=16.42(<.0001)
TR KR AT ER

% 5-11 AT 4p 1 A2 2 3% §F 5 %

Parameter Standard
Model ) t Value Pr > |t

Estimate Error
constant 11.6446 2.71229 4.29 <.0001
X4 0.6822 0.2076 3.29 0.0015
X5 5.5061 1.37154 4.01 0.0001
Xg -0.6470 0.26542 -2.44 0.0170
R%=0.3236 Adj R?=0.2979 Sample=83
Durbin-Watson =2.275 F Value=12.6(<.0001)
TR KR DAY R
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Parameter Standard
Model ) t Value Pr > |t

Estimate Error
constant 38.06723 8.94219 4.26 <.0001
X4 2.84178 0.26505 10.72 <.0001
X5 -1.53967 0.47388 -3.25 0.0013
X6 3.55385 1.49983 2.37 0.0185
Xg -29.05341 7.51136 -3.87 0.0001
R?=0.3933 Adj R?=0.3848 Sample=304
Durbin-Watson =1.475 F Value=46.56(<.0001)
TR KR AP FR

# 5-13 FH 3t 1 22 &ﬁf@—%%

Parameter Standard
Model ) t Value Pr > |t

Estimate Error
constant 50.11823 15.02441 3.34 0.0013
X4 1.9773 0.37285 5.30 <.0001
Xg -0.8143 0.34629 -2.35 0.0212
Xg -28.4336 13.67017 -2.08 0.0408
R?=0.4333 Adj R?=0.4118 Sample=138

Durbin-Watson =1.991

F Value=20.14(<.0001)
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3 5-14 -k 1 422 % fF %

Parameter Standard
Model ) t Value Pr > |t

Estimate Error
constant 17.8513 1.73135 10.31 <.0001
X1 -0.5431 0.16522 -3.29 0.0014
X4 1.7467 0.24716 7.07 <.0001
R?=0.3171 Adj R?=0.3044 Sample=74
Durbin-Watson =2.060 F Value=25.07(<.0001)
T kR AP IR

% 5-15 % §8 2w 5 %

Parameter Standard
Model i t Value Pr> |t

Estimate Error
constant 54.4416 4.31030 12.63 <.0001
X1 -0.08526 0.00746 -11.07 <.0001
X2 0.0582 0.00340 17.14 <.0001
X3 -0.0173 0.00444 -3.9 0.0001
X4 3.1405 0.12845 24.45 <.0001
X6 2.1735 0.73131 2.97 0.0030
Xo -50.6898 3.8499 -13.17 <.0001
R?=0.3985 Adj R?=0.3967 Sample=1984
Durbin-Watson =1.156 F Value=218.3(<.0001)
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X
% 1v |Y=109.2682+0.0516 ( x,) +3.0726 (x,) -0.3224 (xs5) -108.7188 ( xg) +5.3315 ( X50) 0.6303 | 102.1
4 (8.2) (6.92) (9.83) (2.00) (13.35) (3.92) ' '
|Y=66.3048-0.43623 (x;) -0.3821 (x3) +4.8016 (x;) -1.7146 (xg) -37.2819 (Xg)
i 0.3577 | 10.25
(3.59) (2.04) (2.28) (4.47) (3.2) (2.2)
Y=171.7517+2.7332 ( x4) +10.8973 (X;) -142.2998 ( xq)
£ 5 0.7527 | 48.7
(7.18) (2.73) (3.71) (7.55)
Y=-1.3145+1.5016 ( x4)
TR 0.0677 | 7.624
(0.8) (2.76)
Y=137.6592+1.1121 (x;) +1.47020 ( x4) -103.0350 ( xg)
e 1 0.5428 | 35.22
(7.7) (2.05) (3.44) (6.53)
¥ ¥ [Y=-7.70244+0.0282 ( x,) +3.3429 (x,) -0.4009 ( Xs)
0.359 | 84.18
B & (6.37) (5.97) (13.04) (2.65)
Bf% Y=80.78263+0.0373 (x,) +1.9772 (x4) +8.12173 (x;) -64.5835 (xg)
Lo 0.3638 | 34.02
i 45 (6.97) (3.55) (5.88) (3.92) (6.64)
Y=-32.7905-0.960 (xg) +11.16753 ( Xq0)
i 0.359 | 16.42
(3.06) (2.7) (5.03)
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#7312 |Y=11.6446+0.6822 (x,) +5.5061 (Xs5) -0.6470 ( xg) 03236 | 126
B (4.29) (3.29) (4.01) (2.44) ' '
% > |Y=38.0672+2.8417 (x4) -1.5396 (x5) +3.5538 (Xg) -29.0534 ( xg)
0.3933 | 46.56
%% | (4.26) (10.72) (3.25) (2.37) (3.87)
# % |Y=50.1182+1.9773 (x,) -0.814 (xg) -28.4336 ( Xg)
0.4333 | 20.14
(3.34) (5.30) (2.35) (2.08)
Y=17.8513-0.5431 (x;) +1.7467 ( x4)
# oK 0.3171 | 25.07
(10.31) (3.29) (7.07)
_ Y=54.4416-0.0826 ( X;) +0.0582 ( X,) -0.0173 (X3) +3.1405 ( X4) +2.1735 ( Xg) -50.6898 ( Xg)
KR 0.3985 | 218.3
(12.63) (11.07) (17.14) (3.9) (24.35) (2.97) (13.17)
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FH A LAY | RPFRE (FEERER R &
(X1) B (X2) | F A2 (Xs) | F ORI (Xe) | P B (Xs)

1.2 i 48 4 5.02 244.29 5.35 6.42 5.30
2. 1% 7.23 158.74 11.08 4.88 2.73
3.5 R 8.46 275.40 43.09 4.80 2.75
4558 7.16 105.05 13.63 2.91 6.28
0. & F? 3.59 114.09 6.37 6.08 4.11
6.5 w 12.72 82.21 34.09 3.97 3.44
7.%;%1§%§ 16.30 143.55 26.93 4.64 3.39
8.7}%%’?‘ 98.82 233.39 56.76 6.41 1.69
0.77:E 47 B 82.75 242.104 101.26 9.06 1.37
10.% > 3K % 13.64 137.51 22.21 4.52 2.38
113532 13.74 101.78 30.38 6.53 2.26
12,8k 5.50 86.56 11.78 6.82 2.74
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AWM e d FEL 20468 28 F-L#.0001 £ 7F Y forrg 0 X
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(d) p 3% 4p B

4 % 5-19 1 5 Durbin-Watson & 5 1.226 > # 7 4% Ho> ¥ & i
PR PERFCR LG R AERL AN G RN BT S
Foos AP FRIREETLEp M o

(e) # i jFz =5

Y=55.65312-0.06045 5§ & 4 3 (x;) +0.0612 1 24 *TE & (X,)
-0.0154 i 7 B2 i 4 (Xs) +3.3205 % & 3R B Fdic (Xg) +2.0550
142 1 % B(X6)-52.4187 ¥ 2 4 % 4, #c( X9 )-12.7367 ¥ 48 & #e( x11 )
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SR AT R G B AR B L R AT
1 F PEC R EE%E 99

Z 5-19# it 2 i fF e %

Model Parfelmeter Standard  Valye pr > It
Estimate Error

constant 55.6531 4.23478 13.14 <.0001
X1 -0.0604 0.00764 -8.39 <.0001
X2 0.0612 0.00335 18.26 <.0001
X3 -0.0154 0.00437 -3.54 0.0004
X4 3.3205 0.12785 25.97 <.0001
Xo 2.0550 0.71823 2.96 0.0043
Xg -52.4187 3.78568 -13.85 <.0001
X11 -12.7367 1.47669 -8.63 <.0001
R?=0.420 Adj R?=0.418 Sample=1984
Durbin-Watson =1.226 F Value=204.68(<.0001)
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