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Proportion 10th Pctile 25th Pctile Median 75th Pctile 90th Pctile
Panel A: All  Projects (n=1195)
State-funded projects 0.47

Panel B: State-funded Projects (n=567)
Engineer's Estimate ($000) 165.80 264.66 457.00 657.00 1234.40
Working Days 20 30 45 90 240
Type of Project

Bridge 0.10
Landscaping 0.07
Road Repair 0.55
Signs, Signals, Lighting 0.06
Small Structures 0.14

Plan holders* 5 6 9 12.25 17.90
Small plan holders* 1 2 3 6 9
Bidders 2 3 4 6 8
Small bidders 0 0 1 3 5
Percent small bidders 0 0 0.33 0.50 0.75
Small winners

Overall 0.35
Due to bid preference 0.05

* Plan holder information only available for 490 projects.
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Robust Marginal Marginal
Std Error Effect Std Error Effect

(1) ln(Scaled Eng. Estimate), LB 0.1520 *** 0.0277 0.0603 0.2416 *** 0.0659 0.0602
(2) Working Days, LB -0.0518 ** 0.0235 -0.0206 -0.0518 0.0462 -0.0129
(3) # of plan holders, LB -0.0918 *** 0.0114 -0.0365 -0.1754 *** 0.0129 -0.0437

(4) # of bidders, LB 0.1850 *** 0.0180 0.0735 0.3635 *** 0.0257 0.0906
(5) Distance to Project, LB -0.3294 *** 0.1179 -0.1308 0.5426 0.4840 0.1353

(6) Current Load, LB 0.0086 *** 0.0014 0.0034 0.0160 *** 0.0054 0.0040
(7) Qualified Small Business -1.2539 *** 0.1624 -0.4608 -0.4139 0.4342 -0.1026
(8) ln(Scaled Eng. Estimate), SB -0.1541 *** 0.0418 -0.0612 -0.3260 *** 0.0964 -0.0813

(9) Working Days, SB 0.0373 * 0.0205 0.0148 -0.0075 0.0525 -0.0019
(10) # of plan holders, SB -0.0599 *** 0.0077 -0.0238 -0.1036 *** 0.0147 -0.0258
(11) # of bidders, SB 0.1660 *** 0.0150 0.0659 0.2848 *** 0.0267 0.0710

(12) Distance to Project, SB -0.6930 *** 0.2416 -0.2751 -1.8484 *** 0.5789 -0.4608
(13) Current Load, SB 0.0565 *** 0.0112 0.0224 0.0625 ** 0.0244 0.0156

Test of equal coefficients: 

    (χ2-test statistic, p-value)
Company fixed effects
Number of observations
R2

Note:
Dependent variable equals one if plan holder becomes bidder. Fixed effects for project location at the district level, type
of contract, months, and years inc luded. The test statistic tests the joint hypothesis that 
b1=b8, b2=b9, b3=b10, b4=b11, b5=b12 and b6=b13.

0.1096 0.1282

CoefficientCoefficient

(78.57, 0.0000)
No

4656 4656
Yes

(47.02, 0.000)

LogitProbit
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Robust
Std Error Std Error

(1) ln(Scaled Eng. Estimate), LB 0.9546 *** 0.0142 0.9492 *** 0.0108
(2) Working Days, LB 0.0116 * 0.0068 0.0089 0.0079
(3) # of plan holders, LB 0.0102 *** 0.0022 0.0100 *** 0.0019

(4) # of bidders, LB -0.0245 *** 0.0048 -0.0266 *** 0.0037
(5) Distance to Project, LB 0.1058 ** 0.0491 0.0939 0.0775

(6) Current Load, LB -0.0005 * 0.0003 -0.0009 0.0007
(7) Qualified Small Business 0.1791 *** 0.0489 0.1005 0.0669
(8) ln(Scaled Eng. Estimate), SB 0.9790 *** 0.0183 0.9676 *** 0.0161

(9) Working Days, SB 0.0044 0.0081 0.0324 *** 0.0081
(10) # of plan holders, SB 0.0107 *** 0.0028 0.0090 *** 0.0024
(11) # of bidders, SB -0.0349 *** 0.0057 -0.0315 *** 0.0042

(12) Distance to Project, SB -0.0664 0.0642 0.0083 0.0802
(13) Current Load, SB -0.0088 *** 0.0033 -0.0067 * 0.0037

Test of equal coefficients: 

    (F-test statistic, p-value)
Company fixed effects
Number of observations
Adjusted R2

Note:
Dependent variable is log of submitted bid. Fixed effects for project location at the district level , type of contract,
months, and years included. The test statistic tests the joint hypothesis that 
b1=b8, b2=b9, b3=b10, b4=b11, b5=b12 and b6=b13.

(4.12, 0.0005) (2.39, 0.0262)

Model 2

CoefficientCoefficient

Model 1

No Yes
2323

0.8974
2323

0.9262

ª@�



��*@-,HI� � ó[®��!6�AB ,*@��W5���$*�'�%��LUV(�*@���$'X�D�V6��$H/��1��uAB � ,AB <4��PAq6

Robust Robust
Std Error Std Error

Winner Qualified Small Business 0.0323 0.0258 0.0675 *** 0.0262
ln(Scaled Eng. Estimate) 0.9939 *** 0.0156 0.9908 *** 0.0144
Working Days 0.0172 ** 0.0084 0.0081 0.0080

# of small bidders -0.0433 *** 0.0060
# of large bidders -0.0333 *** 0.0065

Bridge -0.1621 *** 0.0475 -0.1716 *** 0.0424
Buildings 0.0310 0.0638 -0.0140 0.0518
Construction -0.0170 0.1938 -0.0252 0.1245

Landscaping -0.1686 ** 0.0816 -0.1638 ** 0.0739
Marking -0.3032 *** 0.1015 -0.4146 *** 0.0902
Rest Area 0.0486 0.0757 0.0410 0.1042

Road Repair 0.0001 0.0333 -0.0451 0.0304
Signs, Signals, Lighting 0.0846 0.0577 0.0022 0.0534
Number of observations
Adjusted R2

Note:
Dependent variable is log of winning bid. Fixed effects for project location at the district level, for

months, and for years included.

567
0.9398

Coefficient

Model 1 Model 2

Coefficient

567
0.9486
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F2 = F1
F2 FOSD  F1, low σ
F2 FOSD  F1, high σ
F2 SOSD  F1

Type 1 Type 2

% Change 
from No 

Treatment

% Change 
from No 

Treatment

F2 = F1 0.511 0.511 0.560 0.095 0.455 -0.109
F2 FOSD  F1, low σ 0.373 0.615 0.580 0.555 0.293 -0.524
F2 FOSD  F1, high σ 0.153 0.763 0.413 1.704 0.288 -0.623
F2 SOSD  F1 0.539 0.488 0.584 0.083 0.439 -0.099

F2 = F1 0.453 0.548 0.543 0.200 0.457 -0.165
F2 FOSD  F1, low σ 0.324 0.676 0.520 0.606 0.480 -0.290
F2 FOSD  F1, high σ 0.064 0.936 0.413 5.473 0.587 -0.373
F2 SOSD  F1 0.480 0.520 0.550 0.146 0.450 -0.135

F2 = F1 0.744 0.812 0.729 -0.020 0.628 -0.226
F2 FOSD  F1, low σ 0.786 0.694 0.860 0.093 0.599 -0.137
F2 FOSD  F1, high σ 0.784 0.736 0.930 0.187 0.560 -0.240
F2 SOSD  F1 0.744 0.687 0.746 0.003 0.626 -0.089

F2 = F1 0.350 0.311 0.354 0.011 0.289 -0.068
F2 FOSD  F1, low σ 0.321 0.328 0.314 -0.020 0.283 -0.135
F2 FOSD  F1, high σ 0.239 0.349 0.238 -0.002 0.265 -0.241
F2 SOSD  F1 0.396 0.358 0.371 -0.063 0.282 -0.213

Notes:

0.027
0.037
0.019

No Preferential 
Treatment

Type 2

Preferential Treatment

Type 1

A: Auction Efficiency
0.001 0.017

B: Probability of entry

C: Probability of winning

D: Average winning bid

E: Winner's average markup (%)

0.025
0.016
0.024

1 2

1 2

T h e simulations  u se 2 . Pro ject  cos ts  are d is tribu ted  acco rding  to  a t run cated  n ormal di str ibu tion , ( , ), ov er [0 ,1].  

In  the base sp ecification , b id ders  are symmetric and ~ (0 .5 2,0. 23)

µ σ= =

=
j jN N TN

F F TN 2

1 1 2 1 2

.   In  speci ficat ion s 2 an d 3,  firs t-ord er s to chastically

d ominates ,  with  ~ (0 .63,0 .2 3) and  ~ (0 .52 , 0.23)  in specificat io n 2  an d ~ ( 0.6 3,0.27 ) and  ~ (0 .52 ,0.27 ) in 

specificat io n 3.  In 

F

F F TN F TN F TN F TN

2 1 1 2spec ification 4,  second -o rder stoch astical ly d ominates  w ith ~ ( 0.5 2,0 .2 7)  and  ~ (0 .5 2,0 .23 ). 

Prob abili ties o f winn in g, averag e winn in g b ids and  markups , an d a uction  efficien cy are derived  

F F F TN F TN

from o utcomes of 8 00  s imu late d 

au ction s. Au ction  efficienc y d enotes th e per cent  of c ases  wh ere the w in ner is no t the low est  cos t bidd er.

xzy



��*@-,HI� Æ óKc3')%�AB"�*@%�AB�C ¨ �$'�(,HI%�'

Small Large Small Large Small Large
bidders bidders bidders bidders bidders bidders

Pr(entry) 0.49 0.50 0.51 0.48 0.52 0.47

Pr(winning) 0.48 0.52 0.53 0.47 0.50 0.50

Winning Bid|Entry (ths) 729.5 652.5 730.2 679.8 747.0 649.0

Winning Bidder's Markup (%) 0.22 0.11 0.25 0.12 0.28 0.14

Cost to Government

Efficiency

% of Auctions where 
Program changed Winner

689.5 706.5 698.0

0.008 0.0100 0.0075

0.04 0.08

No Preferential Treatment Pref. Treatment ( =5%)δ Pref. Treatment ( =10%)δ
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Bid distributions for medium projects with four bidders
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Bid distributions for medium projects with five plan holders
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