LABOR MARKET REGULATION AND THE WINNER'S CURSE
CIHAN BILGINSOY*

This paper analyzes the impact British Columbias 1992 Skill Development and
Fair Wage Policy (SDFWP) on bid price determination. Econometric analysis of
the public school projects tendered herween 1989 and 1995 shows that prior 1o the
SDFWFE the common values auction model applied, and bidders facing higher
competition surcharged cost estimates in order v avoid the winner s curse. Afier
the SDFWF, collective uncertainty concerning wages declined, and the independent
values model became relevant. During this period, bidders responded to rising
competition by lowering their bids. This adjustment explains, at least in part, why
wage regulation did not raise bid prices. (JEL D44, 138, L74, H57)

. INTRODUCTION

In March 1992, the government of British
Columbia (B.C.), Canada, introduced the Skill
Development and Fair Wage Policy
(SDFWP), which mandated the payment of
“fair” wages on provincial public construction
projects, and promulgated the wage scales for
construction crafts. In 1994, SDFWP was en-
acted as legislation. Similar laws have been
enacted in England and the United States in
the past, and as Allen’s [1983] survey shows,
their impact is a subject of controversy. Op-
ponents argue that regulated wages distort the
labor market, reduce competition, and in-
crease construction costs. Proponents of the
law, on the other hand, not only emphasize its
long-term positive effects on the living and
working conditions of workers, training, and
the consequent productivity increases but also
claim that the alleged inflationary effect is
counterbalanced by the improved labor and
product quality.

In this paper 1 focus on another conse-
quence of wage regulation, namely, its impact
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on bidding for public construction contracts,
1 propose that the wage regulation will affect
the construction market not only by changing
the costs and quality of inputs but also
through the transformation of the nature of the
uncertainty that the contractors face during
the bidding process. The auction theory pre-
dicts that the optimal bid is responsive to the
type of uncertainty. Under the so-called com-
mon values (CV) modei, bidders face some
common source of uncertainty regarding the
construction cost, and the winner is prone to
underestimate the “true” cost. Rational (and
experienced) bidders avoid this “winner’s
curse” by adding a surcharge to their esti-
mated cost. As uncertainty assumes a less
“collective” and more “private™ nature, how-
ever, the winner’s curse becomes less of a
problem and the rational bidder does not need
to resort to the additional surcharge as a pro-
tection from underbidding. The SDFWP may
result in such a transformation in the bidding
environment by reducing the uncertainty over
labor costs that are common to all (nonunion)
contracters, Elimination of the surcharge, in
turn, may even offset the possibly higher labor
cost. In this paper, I will test indirectly the
hypothesis that the SDFWP influenced the
bidding environment in B.C. in this fashion,
under the working assumption that contractors
follow optimal rules in determining bids. For
this purpose, I will use data from 54 public
school construction projects tendered between
1989 and 1993 and compare the pre- and post-
SDFWP unit bid prices,
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The paper is organized as follows, In sec-
tion I1, T discuss the relevant auction literature
and the hypotheses. | state the main hypothe-
ses of the paper concerning the SDFWP and
bidding behavior in section IIL. Section IV de-
scribes the data. An empirical model of bid
price determination is presented and estimated
in sections V, VI and VII. The final section
concludes.

[l. BIDDING AND THE WINNER'S CURSE

Bidders for public school construction pro-
jects in B.C. submit sealed bids at a specified
date, and the lowest bidder wins the contract.!
Many of the early sealed-bid, first-price opti-
mal bidding models presented in economics,
civil engineering, and operations research lit-
eratures follow Friedman [1956]. Accerding
to these models, bidders are risk-neutral, non-
coliuding, expected profit-maximizers com-
peting over a single project. Friedman sug-
gests that the probability of being the lowest
competitor is equal to the product of the prob-
abilities of underbidding each competitor.
Probability distributions of the competitors’
bids are to be obtained from the data on pre-
vious tenders. This approach lays bare critical
elements in competitive bidding. First, the
contractor faces a trade-off between profit-
ability and the probability of winning the con-
tract. The bid must be high enough io yield a
positive profit and low enough to win over
other bids. Second, superior cost efficiency
enables the contractor to change the parame-
ters of this trade-off in his or her favor. Third,
as the number of competitors rise, the opti-
mum bid price declines.

One complicating factor is the nature of
uncertainty facing the bidder. The Friedman
model is based on the “independent private
values” (IPV) assumption according to which
uncertainty is purely specific to the bidder and
estimation errors of the cost of production
across bidders are independent. Since the
work of Rothkopf [1969] and Capen, Clapp,
and Campbell {1971], however, the possibility
of collective uncertainty is recognized. Under
the “common values”™ {(CV) assumpticn, ail

1. The bidder must be recognized as a reputable con-
tractor as well. In all tenders, bidders were required o post
bonds. Tn the present sample, there were no lowest-bidder
contractors who were disqualified on this basis.

bidders face collective uncertainty concerning
the cost of production, and therefore their cost
estimate errors will be interdependent, One
important implication of the CV model is the
susceptibility of bidders to the ‘“‘winner’s
curse,” In a sealed-bid, first-price auction for
a construction project whose cost is not
known with certainty (due to, say, erratic
weather conditions), the winner will be the
ong who underestimates the cost of production
the most. Although the expected value of bids
is unhiased, the winning bid is biased down-
ward. This underestimation problem is known
as the winner’s curse because the winner,
being the most optimistic, is likely to make
less than the anticipated profit or even losses.

The winner’s curse is 4 conundrum because
its persistence suggests irrational behavior
and its reconciliation with the rationality pos-
tulate poses a challenge for economists. Wil-
son [1977], Milgrom [ 1979}, and Milgrom and
Weber [1982] base their analyses on symmet-
ric noacooperative Nash equilibrium of the
1PV and CV models and underscore the stra-
tegic considerations in bidding behavior. The
thrust of this line of research is that although
a naive bidder may indeed be subject to the
winner’s curse, with the accumulation of bid-
ding experience she or he will learn how to
avoid it (or otherwise be driven out of the
market), Under collective uncertainty, an ex-
perienced bidder avoids the winner’s curse by
presuming that his or her own estimate is the
lowest estimate, that is, that she or he will win
the contract. The bidder then adds a surcharge
to the estimate as a buffer against adverse se-
lection.

This strategic consideration has testable
implications. First, in contrast to optimal bid-
ding under the [PV assumption, equilibrium
strategies under CV may require the bid price
to increase with the number of bidders. This
is because the bidder bases his or her bid on
the presumption that she or he has the lowest
estimate; as the number of competitors rise,
the bidder becomes more conservative, and
the thicker must be the padding surcharge.
This counterbalances the impact of rising
competition that lowers the bid. Once the
number of bidders reaches a certain threshold,
the surcharge effect is expected to dominate
the competition cffect and the bid price starts
rising with the number of bidders. Second, the
less is the uncertainty over, or the higher is
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the level of information on, the “true™ value
of the auctioned item, the less is the effect of
the winner’s curse {and the less is the sur-
charge). In the present context, this theorem
implies that lower uncertainty will put down-
ward pressure on the accepted (lowest) bid
and offset the (possibly) higher labor costs.?

In practice, it is difficult 1o delineate pri-
vate and common uncertainty distinctly, and
bidders are likely to face a combination of the
two. Which type of uncertainty predominates
and the pertinence of the winner's curse are
empirical questions, Collective uncertainty
and the winner’s curse are argued to be prev-
alent, for instance, in publishing rights, off-
shore leasing, and free-agent baseball player
auctions. Field evidence, as in Mead,
Moseidjord, and Sorensen [1984], Hendricks,
Porter, and Boudreau {1987], and Hendricks
and Porter [1988], comes primarily from outer
continental shell (OCS) hydrocarbon lease
auctions, which is the quintessential example
of the CV model. Bazerman and Samuelson
{1983], Kagel and Levin [1986] and Kagel,
Levin, Battalio, and Meyer [1989] provide
empirical evidence on whether bidders are
subject to the winner's curse, whether they
learn to avoid i, and if so how long it takes,
from laboratory experiments.

In the construction industry, it is not clear
which assumption concerning uncertainty is
more appropriate, Gates [1971] identifies var-
ious sources of uncertainty including drawing
errors, plain mistakes {which are more likely
to bias the cost estimate downward rather than
upward), incomplete plans, interpretation of
contract requirements of undetermined need
and degree of enforcement, efficiency of the
workforce, labor unrest, input prices, and nat-
ural conditions. Elements of collective and
private uncertainty coexist in these factors.
Dyer and Kagel {1996] treat construction con-
tract bidding as a common value auction but

2. Nash-equilibrium bid functions from which these
propositions follow may he found in Rothkopf {1969],
Gilley and Karels [1951], Kagel and Levin [1986]. See also
Brannman, Klein, and Weiss [1987]. These propositions are
also consistent with computer simulations of Capen, Clapp,
and Campbeii [1971]). The threshold value of the number
of bidders depends on the underlying distribution of the
information signals. According to Kagel and Levin [1986]
the surcharge overtakes the competition effcct when the
number of competitors is greater than or equal to four.
Simulations of Capen, Clapp, and Weiss [1971] state the
threshold vatue as three bidders.

also list a host of private value elements em-
bedded in them. The IPV assumption perhaps
applies more to a contractor’s relationship
with its foremen and crew, the crew’s ex-
pecied productivity, the firm overhead, and
anticipated capacity utilization. The CV as-
sumption is more pertinent to the future state
of the labor market or natural conditions.
There are very few empirical analyses of bid-
ding in construction, Gaver and Zimmerman'’s
[1977] analysis of highway contracts follows
the Friedman [1956] model. They assume that
the IPV model applies and predict bid prices
to decline as the number of bidders increase
and find evidence confirming the hypothesis.
Thiel [1988] tests for the existence of the
winner's curse directly by comparing bids and
the engineer’s estimates under the CV as-
sumption and finds some evidence supporting
the hypothesis that contractors pad their bids
to avoid the winner’s curse in highway con-
struction (see aiso, however, Levin and Smith
[1991]). Dyer, Kagel, and Levin [1989] find
that construction executives fell prey to the
winner’s curse in laboratory experiments,
They argue that the absence of contextual
clues in the iaboratory, which the subjects fol-
low in actual sitvations, and the presence of
IPV elements in the construction industry ex-
plain this outcome. Dyer and Kagel [1996]
compare the differences between the winning
and the next-lowest bid differences between
the construction contract and OCS lease auc-
tions and conclude that the potential for ad-
verse selection is far smaller in the former.
They also list various construction industry-
specific mechanisms by which contractors can
avoid the winner’s curse.

lll. WINNER'S CURSE AND THE SDFWP

In the case of the B.C. sample, it is not
possible to start the search for the winner’s
curse by comparing bids with the architect es-
timates because the latter are available for
only a subset of the projects in the data set.
Furthermore, seme of the available cost esti-
mates became out of date by the time bids
were submitted because of the changes in con-
struction specifications. Thus, even when they
are available, these estimates cannot be taken
as the “true” value of the project. In view of
this, in this paper [ pursue an indirect route to
question the relevance of winner’s curse in
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public construction contract bidding,

In B.C. the regulatory environment in pub-
lic construction changed in March 1992 with
the introducticn of the SDFWP. The SDFWP
mandated the contractors te pay workers
“fair™ wages and promulgated wage sched-
ules. The “fair” wage was set at about 90% of
the collectively bargained wage rate for each
construction occupation. Wages constitute
about 30% of the total construction cost (ex-
cluding land acquisition and architectural
costs). Regardless of its immediate impact on
the level of construction costs, the predeter-
mined wage schedule is expected to reduce
the uncertainty concerning labor costs of the
bidder and its competitors alike. As a result
of this policy wages became less of an un-
known in the competition for the contract, The
tmpact of the SDFWP may also spill over to
other possible sources of common uncertainty.
Proponents of the prevailing wage laws ar-
gued, for instance, that the wage regulation
would affect the quality of workers and, con-
sequently, the quality of the product, time of
compietion, and cost overruns. Thus, the leg-
islated wage may reduce common uncertainty
through a variety of possible channels related
1o the labor market conditions, resulting in an
increase in the relative importance of the [PV
elements.’

It is not possible to know a priori which
types of uncertainty applied before and after
the SDFWP, but empirical analysis may sug-
gest an answer. | will analyze this question by
comparing the impact of the number of com-
petitors on the unit bid prices for the periods
before and after the establishment of the
SDFWP. Changes in the sign and level of the
relationship between the bid prices and the

3. [ was unable to compare pre- and post-SDFWP vol-
atility of worker compensation, cost averruns, or comple-
tion times in B.C., because of data limitations. Wage data
are available oniy for the unionized workers, while the bid-
ders in the sample are almost exclusively apen-shop general
contractors. For the sample at hand, information on time to
complete or cost overruns does not exist. Some circumstan-
tial evidence on the spillover effects of the wage regulation
¢an be obtained from the change orders, however. Dyer and
Kagel [1996] suggest that the price of change orders is one
mechanism by which a contractor whe has underbid and
won the contract can escape the winner’s curse, [f this is
the case, the price of change orders may be expected to be
higher under the CV model. In the present sample, the mean
value of change orders, measured as a percentage of the
winning bid, dechined after the SDFWP (from 2.6% 1o
1.8%3.

number of bidders suggest which type of un-
certainty prevails and if and how it changed
with new regulations. For instance, a switch
from a positive to negative relationship is in-
direct evidence for the applicability of the CV
model prior to the SDFWP and the IPV model
afterward. More generally, if the SDFWP
weakens the CV assumption and strengthens
the IPV assumption, it is expected that the
relationship between unit costs and the num-
ber of competitors will be less positive (or
more negative) after the establishment of the
policy.

V. THE DATA

The data for the analysis come from 54 el-
ementary and secondary school projects ten-
dered between August 1989 and December
1995 in 6 (out of 18) school districts in the
Lower Mainland education region of B.C.
These auctions were distributed approxi-
mately evenly between the pre- and the post-
SDFWP periods (25 before and 29 afier). All
bids were in excess of $250,000, and, there-
fore, all contracts after March 31, 1992 were
covered by the SDFWP. A total of 452 bids
were made on these projects by general con-
tractors, yvielding an average of 8.37 bids per
tender. The number of bidders for each project
varied between 4 and 17. (Descriptive statis-
tics on the number of bidders are reported in
Table I}. A total of 81 general contractors sub-
mitted bids, but the distribution of bids across
contractors is not uniform. Three contractors
made 25%, and ten contractors made 53% of
all bids. Fifty-seven contractors made four or
fewer bids.*

Accepted unit (gross square-meter) bid
prices for elementary schools ranged from
$965 (Canadian) to §1,764 and from $996 1o
$1,718 for secondary schooels (in 1989
prices).’ Table II summarizes unit bid price
data. The average uait bid price was $1,461,
but there is a statistically significant differ-
ence between the pre- and post-SDFWP peri-

4, An overwhelming majorty of the bidders are non-
union c¢ontractors, suggesting that union contractors are
practically out of the school construction market. This rules
out the comparison of the bidding behavior of the union
and nonunion contractor.

5. The seven-city price index is used in deflating bid
prices.
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TABLE 1
Number of Bidders per Tender
Mean Median Standard Deviation Range
All tenders 8.37 8 2.35 4-17
Tenders before SDFWP 7.88 8 2.1 4-15
Tenders after SDFWP 879 9 2.84 517

NMote: The total number of tenders is 54; 25 are pre-SDFWP and 29 are post-SDFWP tenders.

ods {(p = 0.01). After the establishment of the
pelicy, the average bid price increased by
12.9%, from $1,362 to $1,538. These figures
are consistent with the view that prevailing
wage regulation raises the cost of construc-
tion.® Declining standard deviation of bid
prices suggests that the bid dispersion was re-
duced after the establishment of the SDFWP.
Finally, Table II reports that the average dif-
ferential between the winning and the next-
lowest bid declined from 1.91% te 0.93%
after the implementation of the SDFWP, indi-
cating that winners left less “money on the
table™ after the Policy. Tt is noteworthy that
even the higher figure of 1.91% is tiny relative
to the 50% figure Hendricks, Porter, and
Boudreau {1987] report for the case of off-
shore drilling where the CV mode} and the
winner’s curse are ostensibly pertinent,

I also calculated the within auction stan-
dard deviation of bids (that is, the square root
of the weighted average of individnal auction
variance estimates)., This stafistic measures
variability among bids within auctions, or
how disperse are individual bids from the
mean bid price in each auction. These values
are 58.36 and 50.48 for the pre- and post-
SDFWP periods, respectively, indicating a de-
cline in the within-tender variability of bids
afier the regulatory change.

V. AN EMPIRICAL MODEL OF BID PRICE
DETERMINATION

The benchmark first-price, scaled-bid auc-
tion models are built on a standard set of as-

6. The accepted bid price and ibe final cost data
strengthen the contention that prices were higher in the
post-SDEWP peried. The accepted average bid price is
$1,506 after March 1992, $220 higher than its pre-SDFWFP
value. Comparing mean prices, we find that all of them
increased by approximately 15% after the policy, and this
difference is statistically significant at the 1% level.

sumptions. They include:

i. Bidders are risk-neutral;

2. Only oue item is auctioned at a time and
there are no joint bids;

3. There is no collusicn among bidders;

4. Bid preparation costs are negligible;

5. Each bidder has information on the
number of its competitors, probability distri-
bution of the competitors’ estimates, and their
risk attitude;

6. Bidders are symmetric;

7. Private independent or common values
assumption applies.

Since these assumptions can only approximate
real-life bidding, it is necessary to address to
what extent they may be satisfied in school
construction projects.

The assumption of risk neutrality focuses
the analysis on expected profit-maximization.
This assumption may not hold, for instance,
if the estimated cost of project presents the
contractor with the risk of insolvency. Avail-
able information on the annual sales volumes
of the contractors and the average project
costs in the sample suggests that this is un-
likely to be the case. Furthermore, contractors
are allowed to pull back their bids prior to the
deadline without penalty. The next two as-
sumptions are plausible in the present context,
Contracts were tendered almost exclusively
one at a time,” There are no instances of bids
submitted jointly by more than one contractor.
Although no analysis of bid rigging is carried
out here, the large number of contractors who
submitted bids makes this unlikely. [ ignore
the cost of bid submission because no solid

7. loint bid was relevant only in one case where two
contracts were auctioned jointly and the winning firm sub-
mitted the lowest bid for one tender and the nexi-lowest
for the other.
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TABLE 11
Bid Prices {per squarc-meter in 1989 prices)
Mean Median Standard Deviation

All Bids:

All Tenders 1461 1470 227

Tenders hefore SDFWP 1362° 1301 222°

Tenders after SDEFWP 1538* 1555 199"
All Tenders:

Accepted (Lowest} Bid 1406 1428 234

Before SDFWP 1286° 1231 201

After SDFWP 1506" 1508 218
Lowest to Next-Lowest Bid Differential:

All Tenders 1,38 0.9 1.26

Tenders before SDFWP 1.91° 1.42 1.36"

Tenders after SDFWP 0,93 0.57 0.99°

Mares: All prices are in Canadian dollars. One hundred ninety-seven bids were made before SDFWP and 255 after.
For each variabie 1 tested the hypothesis equality of pre- and post-SDFWP means and standard deviations (one-taited
tests). Superscripts a and b indicate that the hypothesis is rejected at the 1% and 10% levels, respectively.

information is available.® The fifth assump-
tion is also likely to hold. The list of contrac-
tors who ask for the project drawings prior to
bidding is common knowiedge, and therefore
each contractor has information on potential
competitors. Small geographic size of the
market and widespread use of subcontractors
also facilitate the flow of information on the
competition. | maintain the symmetry assump-
tion, which tmplies that all contractors follow
the same optimal bidding rule and each con-
tractor knows that others follow it as well. If
contractors are identical as well (for example,
in terms of their efficiency, size, and so forth),
then their estimated costs of construction
would vary only on the basis of the individual
information signats. The identical contractor
assumption, however, is not plausible, and
consequently the differences in bid prices
would reflect both individual drawings from
the probability distribution of the cost of con-
struction and the contractor-specific charac-
teristics. Thus, it is necessary to control for
the latter in the empirical analysis. Finally, |
do not make any assumptions on the nature of
uncertainty in recognition of the possibility
that the nature of uncertainty may change with
the regulatory environment.

B. Project estimation cost may be captured by the size
of the bidding fim (an explanatory variable used below),
but in the absence of evidence, this remains a conjecture.

The model presented here attempts to pre-
dict the bid price submitted by expected
profit-maximizing contractors, The dependent
variable is the gross square-meter bid price.
Explanatory variables attempt to capture the
cost of construction, the degree of competi-
tion, and firm characteristics. These are the
school type, the state of the construction busi-
ness cycle, the number of bidders per tender,
coniractor size, the time trend, and school dis-
trict controls.

The type of school may potentially control
for several factors. One systematic difference
between the elementary and secondary
schools is that secondary schools take approx-
imately twice as long to construct as the ele-
mentary schools. If there are economies of
scale to longer construction period, as Gaver
and Zimmerman [1977] argue, then secondary
school unit price would be lower. Expansive
sports fields are also more common in second-
ary schools, further driving down the unit
cost. There are reasons to expect secondary
schools to have higher unit cost, however, in-
cluding the fact that they are generally two-
story buildings and likely to contain higher
unit cost structures such as laboratories.

The general market condition is captured
by the construction business cycle. The ex-
pected cost of production is expected to be
procyclical because of the cyclical nature of
material costs. Varying levels of competition
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over the business cycle, however, may influ-
ence the bid price in either direction. As com-
petition becomes more intense during a reces-
sion, for instance, the firm may be forced to
lower its markup in order to remain competi-
tive. It may also be argued that the markup is
countercyclical as a result of the attempts of
the firm, say in a boom, to protect its market
share from new entrants to the market.

The number of bidders per tender is a mea-
sure of the degree of competition. As dis-
cussed above, the direction of the impact of
the number of competitors is indeterminate. if
the IPV model applies, the optimal bid price
declines with the number of bidders; if the CV
assumption dominates, it rises once the num-
ber of bidders exceed the threshold figure.
One imporiant issue raised by Gilley and
Karels [1981] and Hendricks, Porter, and
Boudreau {1987] in the OCS auction literature
is that the number of bidders can be an endog-
enous variable and therefore not an appropri-
ate measure of the degree of competition.
Firms that are alveady drifling in the tracks
adjacent to the auctioned tracts may have a
very low estimates of the value of the auc-
tiened tracks therefore prefer not to bid. In the
current sample simultangity is not likely to be
as serious a problem because school construc-
tion is a far more standard item and the scope
of differential information is not as wide as
what is observed in OCS lease auctions.’

On the cost side, contractors are assumed

9. A retated issue, which does not introduce simultane-
ity problems, is whether the number of bidders varies with
the regulatory environment. Table 1 suggests that both the
mean and the median values of the number of bidders in-
creased after the establishment of the SDFWP, but neither
change is statistically significant. Still, a systematic rela-
tionship emerges between the number of bidders and the
labor market regulation once the ime trend is taken into
account as well. Regression of the number of bidders on
the SDFWP dummy, time trend and their interaction yields
the following estimates:

Number of bidders = 4.1 + 8.4 SDFWP
(2.5 (3.5

+ 0.1 Time~ 0.2 SDFWP . Time,
2.4 (3.1

where SOFWP is a dummy variable taking the value of one
if the project is tendered after the regulatory change and
zery otherwise, and Time is the monthly time trend. The
coefficient of determination of this equation is 0.20, but as
the t-statistics in parentheses indicate, the estimated coef-
ficients arg statistically highly significant. The analysis of
the factors underlying this pattern will be the subject of
future research.

to be price takers in input markets. The bid
price, however, may be affected by the char-
acteristics of the contractor. Gaver and
Zimmerman [1977, 283] suggest capacity and
efficiency as two potential factors. As the firm
operates closer to full capacity, the bid price
may increase or decrease depending on how
the marginal cost changes. Second, the more
efficient is the firm, the lower wiil be the op-
timal bid price.

The final variable is the (monthly) time
trend. Bid prices may change over time for
reasons other than those listed above. Rising
productivity and improved cost estimation
technology and methods are expected to lower
bid prices over time. Another relevant factor
is specification changes in construction. In
B.C,, in the late 1980s and early 1990s, school
construction specifications, including build-
ing, mechanical, and electrical codes were
changed in order to make structures more
carthquake resilient. T do not have complete
information on the sequencing of these
changes, but since they have taken piace grad-
ually, bid prices are expected to have a posi-
tive trend. Finally, concerning the SDFWP,
the adjustment of contractors to the new legal
regime may be gradual, which may again be
reflected in the time trend. Although it cannot
distinguish between the individual effects of
these factors, the trend captures any secular
changes that affect unit bid prices.

I measure the construction business cycle
as the percentage difference between the ac-
tual and linear trend values of real annual non-
restdential building permits issued in B.C.
over the 1989-95 period.

Measurement of the capacity and effi-
ciency of the bidding firm presents problems.
Data on the capital stock of the contractor or
the number of foremen and supervisors on the
payroll—cbvious though imperfect candi-
dates to measure capacity—are not available.
Peculiarities of the industry also present dif-
ficulties. Where subcontracting is prevalent,
it is difficult to define the capacity of a gen-
eral contractor. Efficiency, in turn, is gener-
ally argued to be related to the size of the firm,
but the direction of this relation is conten-
tious, Larger size may imply economies of
scale (and higher efficiency), as well as high
overheads (and lower efficiency). Data per-
mitted construction of series of average an-
nual sales of each contractor. Severat sources
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provide information on sales. The Canadata
database lists all projects in B.C. undertaken
by each contractor in each year during the pe-
ried under analysis, [ also utilized the Journaf
of Commerce’s “Substantial Performers” and
“Leaders™ reports of the leading contractors
for 1992, 1995, and 1996. These listings pro-
vide information en the largest construction
companies doing work in the four Western
provinces and two Northern territories of Can-
ada. [ classified contractors into six categorics
in terms of average volume of sales: less than
$15 million, $15-$30 million, $30-$60 mil-
lion, $60-$100 miition, $100-5200 million,
and above $200 million. Ideally, one would
tike to have information about both the size
(capital stock) and the capacity utilization of
contractors. Admittedly, the sales volume
does not adequately distinguish between the
capacity and efficiency of the firm and may
reflect the effect of both variables. Thus, [ do
not have any priors on the relationship be-
tween the bid price and the firm size. If there
are cconomies of scale associated with higher
sales, bid prices should decline with the sales
size of the firm. If higher sales imply higher
overheads or capacity utilization, bid prices
are expected to rise.

The school type is captured by a dummy
variable taking the value of one for secondary
schools and zero otherwise. Five district dum-
mies are used to control for location effects,

VI, ESTIMATION RESULTS

In order to determine whether the response
of bid price to exptanatory variables varied
across the two regulatery regimes, 1 estimated
the fotlowing equation for the pre- and post-
SDFWP periods separately:

(1) In{Bidy) =By + By, Schoo! type
+ By Construction cycle
+ By (1/Number of bidders)
+ Bagyy Firm size,

+ Bsyy District, + Bg; Time + 1

where i and ; are indices of bids and tenders,
respectively. Bid is the real square-meter bid
price. Construction cyele is the percentage de-
viation from annual trend of the real value of
nonresidential building licenses issued. Num-
ber of bidders is the number of bidders per
auction. Firm size is a vector of k(=1, .. ..,3)
dummy variables for contractor sales size, and
District is a vector of m(=1, . . . .5} dummy
variables for school districts. Time is the
monthly time trend. 7 is the error term. The
total number of bids used in the regression
analysis was 452; 197 of these were made be-
fore the establishment of the SDFWP and 255
afterward. District dummies are included in
all regressions but their estimated coefficients
are not reported.

Both ordinary least squares (OLS) and ran-
dom effects (RE) methods are used in estima-
tion. The problem with the OLS method is that
it understates the standard errors because any
auction-specific variables that are actually ob-
served by bidders but omitted from the regres-
sion equation for the lack of data would result
in errors being correfated across bids within
auctions. Given that there are, on the average,
eight bidders per auction, standard errors of
auction-specific variables would be under-
stated by approximately V8 if the errors were
perfectly correlated.'® Fixed and random ef-
fects models are the commeon methods te solve
this problem of “auction” effects, Because of
the perfect collinearity between fixed effects
and the aucrion-specific regressors, [ chose
not to use this method. [ contend that the RE
model is more appropriate for the problem at
hand because observations in the dataset are
not exhaustive of all new schools in the re-
gion, and therefore the RE method is more
apprepriate to make inferences about the pop-
ulation. There are also no abvious reasons to
expect the “auction” effects to be correlated
with other regressors. Whether the RE per-
forms the appropriate adjustment of the stan-
dard errors may be assessed at the empirical
level as well. Since the OLS standard errors
could be overstated by as much as V8, the
credibility of the RE standard errors can be
ascertained by comparing the OLS and RE es-

10. i thank an anonymous referee of this jounal for
drawing my attention to this problem and pointing out its
potential magnitude.



BILGINSOY: REGULATION AND THE WINNER'S CURSE

395

TABLE I
Determinants of Bid Prices (Excluding the Time Trend)
0oLs RE
Whole Before After Whole Before After
Period SDFwp SDFWP Period SDFWP SDFWP
) (2) 3) (4 (5 6)
Constant 7.284 7.364 7.090 7.284 7.323 7.077
{279.46)***  {22B.25)**%  (217.87)%* {G9.57)%%* {87.23)»#= {84.39)**
School type 0.051 111 0.037 0,065 0.107 0.036
{3.68)** {5214+ (2.32)% (1.83)* (2.42)** (0.98)
Canstruction Cycle 0.005 —0.004 0.003 0.005 —0.003 0.003
{4.62)»¥4 (1.55) (2.97)r*+ {1.75)* {0.84) {1.27)
1/{No. of bidders) -0.633 ~1.798 0.998 —{1.599 —1.562 1145
{3.84)*** (7.54)%>% (513%™ {1.37 {2.84)%%* {231y
Firm Size 2 —0.025 —0.029 ~0.018 -0.013 -0.014 {013
{$15-30 million) (2.23)" (1.90)* {1.61} {3.72)*¥* {2.35)** (2.93y%**
Firm Size 3 -0.032 -0.083 —0.029 —0.023 -0.026 -0.022
{$30-60 millicn) {1.5%) (2.86)4"* (1.47) (3.42)m%% {2,22)%* (2.83)r*
Firm Size 4 0.001 —0,014 -0.016 ¢.000 -0.002 0.002
{360—100 million) {0.03) {0.38} {0.5%) (0.04) (0.163 {0.17N
Firm Size 5 0.059 0.058 0.066 0.019 0.011 {.034
($100-200 million) (l1.67y (1.43) (1.56) {1.69* {D.65) {2.07y*
Firm Size 6 ~0.028 ~0.039 ~0.092 0.038 0.061 ~0.004
(>$200 million) {0.50) {0.51) (1.51) (1.69)* (2.00)%* (0.15)
District Dummies Included Included Included Included Inciuded Included
7 0.46 0.60 0.57
Adj. R 0.44 0.57 0.55
F 28,23 %%k 20.74%** 24.50%**
LM 1007.85 365.73 777.07
Log Likelihood 776.75 322.61 476.25
Observations 452 197 255 452 197 255

Motes: Dependent variable is nawral log of square meter bid price. ***, **, and * indicate statistical significance at

the 1%, 5%, and 10% levels, respectively.

timates to observe the extent to which this is
the case. Another method to check on the RE
standard errors is to run regression (1) only
for the winning bids and compare results with
those obtained from the RE estimation. Since
the former regression uses only one observa-
tion from each auction, it precludes the prob-
lem of within auction correlated errors.’! Fi-
nally, the Breutch-Pagan Lagrange multiplier
test may be used to determine whether the
data favor the RE as opposed to the OLS. The

11. This comparison is done in Section VIL

following estimation results pass these tests.
All these factors, taken jointly, provide evi-
dence for the suitability of the RE method in
estimating equation (1).

Table I and TV report the OLS and RE
estimates of two alternative specifications of
equation (1), with and without the time trend.
In both tables, the equation is estimated for
the whole, pre-SDFWP and post-SDFWP pe-
riod samples.

In Table HI, comparison of the standard er-
rors of the OLS and the RE estimates indicate
that in the case of the OLS they are indeed
understated (or the t-statistics are overstated)
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TABLE 1V
Determinanis of Bid Prices (Including the Time Trend)
OLS RE
Whole Before Alter Whaole Before After
Period SDFWP SDFWP Period SDFWP SDFWP
(1 2} (3 ) (5 (6}
Constant 7438 7.178 7.300 7.114 7131 7.265
(2472.320%%% (109,19 (154, 47)%** (89.20)%*=* (44.69)%** (55,054 **
School type L0606 0.699 0.006 0.074 0.094 0016
[5.22)%%* (5.58)%*+ (0.39) (2,22 {2.14y** {0.44)
Construction Cycle 0.001 -0.004 —0.005 0.007 —0.006 —0.004
(6361 {199y~ (2,97 %+ (2.44)** (1.00) ((1L.89)
1/{No. of bidders} -3.356 —-1.214 1.295 —.308 —1.981 1.481
{230+ (4,128 {6.83)k** {0.77) {1.46) (2.99)%*=*
Firm Size 2 —0.030 -0.027 0011 -0.014 —0.014 0013
{51530 miilion} {2.80)%*+ {1.83)* {1.04} {3.75)%% (2.34)%* {2.8Gy***
Firm Size 3 {1052 —.082 —.015 -{1.623 —0.026 —0.022
($30-60 million) (2.70)%** (2.837)*** (0.82) {3.45)yrh= (2.23)y** (2.80)% %~
Firm Size 4 —0.005 —0.010 --0.009 0.000 —0.002 0.002
{£60-100 millien} (0.21} {0.29} {0.36} {0.02) {0.16) (0,18}
Firm Size 3 0.067 0.007 0.055 0.020 a0 0.034
($100-200 miilion) (2.03)%* (1.74y* (1.39) (1.72)* (0.67) (2.06)**
Firm Size & —0.076 —0.059 —0.058 0.033 0.060 —0.004
{5200 million) {1.46) {0.83) {1.02} {1.60) {1.97)** (013
Time 0.002 0.004 -0.004 0.003 0.065 —0.004
{9.03)y*** (3.23y%%* {5.83)%** {3.72y4== {1.40% (1.99)*
District Dummies Ineluded Included Included Included Included Included
R 0.46 0.60 0.57
Adj. R 0.44 0.57 0.55
F 28.23%+# 20,74 %% 24, 50%%*
LM 1115.23 36171 701.44
Log Likelihood 782.90 323.56 478.11
Observations 452 197 255 452 197 255

Notes: Dependent variable is natural log of square meter bid price, ***, ** and * indicate statistical significance ar

the 1%, 5%, and 10% levels, respectively.

by tweo to three times. The reported Lagrange
multiptier tests provide compelling evidence
to favor the RE model instead of the OLS.
Even after the adjustment of standard errors,
however, results remain intact. Column 5 re-
ports that prior to the establishment of the pol-
icy, secondary scheol bid prices were 10.7%
higher than those of the elementary schools.
The state of the construction market did not
have a statistically significant effect on the
bid price. Most important, the bid price was
positively related to the number of bidders.

All else being constant, 2 unit increase in the
number of bidders raised the bid price by
2.5%, or approximately $34 (at the pre-
SDFWP means). This is consistent with opti-
mal bidding behavior in the presence of the
winner’s curse. Contractors faced common
uncertainty on the cost of the project, and
their bid prices increased with the degree of
competition. There is also some indication
that bid prices declined with the size of the
contractor, at least for the three smaller size
categories. Relative to firms with the smallest
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volume of business (<$15 miltion), the aver-
age bid price of firms in the $15-30 and $30—
60 million ranges were 1.4 and 2.6% lower,
respectively. This moenotonic relationship,
however, did not persist for firms of larger
sizes. Instead, average bid price of firm size
of 6 was higher than that of the smallest firm
by 6.1%.

After the establishment of the SDFWP, ac-
cording to column 6, the elementary and sec-
ondary school bid prices were not signifi-
cantly different. Thus, one impact of the
SDFWP was to bring the elementary and sec-
ondary school bids closer together, although
it is not clear why this should be the case (I
test for the equality of coefficients across the
periods below.) The coefficient of the con-
struction cycle remains statistically insignifi-
cant, Again, the most interesting effect of the
SDFWP concerns the impact of the number of
bidders on the bid price. The sign of the co-
efficient is negative: an increase in the num-
ber of bidders now lowered the average bid
price by 1.5%, or approximately $23 per
square meter (at the post-SDFWP means). In
comparison with the pre-SDFWP period, the
reversal in the sign of the impact of the degree
of competition on the bid price suggests a
change in the type of uncertainty facing the
bidders. It is now the 1PV model that is more
relevant to the bidding process, not the CV
model. Another change following the estab-
lishment of the SDFWP is that the firm size
no longer makes any statistically significant
difference for the bid prices.

In order to test the hypotheses of the equal-
ity of individual coefficients across the two
periods, | used intercept and slope dummies
and ran the following regression over the en-
tire sample by RE:

(2) n(Bid,) = > [B;% X,
h

+(By? = B®) Xy, » SDFWF] +

where X stands for regressors introduced in
equation {1} (including the intercept term),
SDFWP is a dummy variable taking the vaiue
of zero for the pre-SDFWP period and one
otherwise, and p is the error term. B,% and

B, are the regression coefficient vectors for

the pre- and post-SDFWP periods, respec-
tively.!? The equality of coefficients of any
variable across the two periods can be tested
by the null hypothesis p,? — B,Z =0. The null

hypotheses of the equality of coefficients of
the number bidders variable is rejected with
comfortable margins. The estimated t-value is
3.66 (p=0.0003). The data did not reject the
hypothesis of equality of coefficients for any
other variable, including School type.

In order to compare bid prices before and
after-SDFWP, I predicted bid prices using re-
gressions (5) and (6) of Table II1 under the
assumptions that the number of bidders is
eight, there is no deviation from the trend per-
mits, and dummy variables are equal to zero.
The predicted square-meter cost is $1,247 be-
fore the SDFWP and $1,366 after. Thus, the
average cost of production has increased by
$119 or 9.6% for the described project, 3.3
percentage points lower than what is obtained
from the mean values reported on Table IL

In the next set of regressions reported in
Table TV, the time trend is added as an explan-
atory variable. Comparison of t-statistics of the
OLS and RE in this table indicates, once again,
that the standard errors are understated by a
factor of two to three in the QLS regressions,
Comparing the fifth columns of Table 111 and
IV, we observe that the introduction of the time
trend makes few changes on the pre-SDFWP
outcomes reported in Table III. Although the
coefficient of the number of bidders is still neg-
ative, it is no longer statistically significant at
the conventional levels (p =0.15). The coeffi-
cient of the time trend is positive but not sta-
tistically significant. Estimated coefficients of
other explanatoery variables are not altered.

In the post-SDFWP period, however, the
bid price was again inversely related to the
number of bidders. A unit increase in number
of bidders recduced the bid price by 1.9%.
When equation (2} is estimated for this spec-
ification, the hypothesis of equality of the co-
efficient of the number of bidders variable is
rejected again, with the t-value of 3.00
(p=0.003). One interesting outcome is the
secular decline of the bid price after the es-
tablishment of SDFWP: average square-meter

12. These regressions are not reperted separately in the
paper. They are available from the author upon request.
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bid price declined on average by approxi-
mately (.4% per month.

In order io compare the bid prices under
the two regimes, the regression results of
Table IV were once again used to make pre-
dictions under the assumptions mentioned
above. According te these calculations, the
unit cost is $1,110 on Januvary 1989 and
climbs to $1,326 by March 1992, Unit bid
price in April 1992, the first menth under the
new regime, jumps to $1,492 and then de-
chnes gradually. Within 34 months, by Janu-
ary 1994, the unit bid price declines to its
March 1992 level.

These findings underscore a much smalier
bid price differential than that obtained from
the bivariate “before and after-SDFWP” com-
parison. The behavior of bidders, who are cog-
nizant of the winner’s curse, seems to be an
important factor in lowering of the bid differ-
ential between the two periods.

VIE. ANALYSIS OF ACCEPTED BID PRICES

It may be argued that, from the owners’
perspective, only the lowest bid matters and
what is really important is the question of the
response of the lowest bid, rather than bid
prices, to the explanatory variables. In order
to address this issue, 1 replaced the dependent
variable of equation (1} by the accepted bid
price and reestimated the regression coeffi-
cients using the sample of 54 tenders. This
estimation also serves as a check on the t-sta-
tistics of the RE estimates reported earlier be-
cause correlation of individual errors within
auctions is no longer pertinent in this nar-
rower data set. The OLS estimates of these
regressions are reported in Table V. In these
estimations, coefficients of firm size dummy
variables turned out to be statistically instg-
nificant, and, in order to gain a few more de-
grees of freedom, they arc omitted from the
regression. District control dummies are in-
cluded in the estimations but not reported.

Estimates reported on Table V are consis-
tent with the previous results. The accepted
bid price varies directly (inversely)} with the
number of bidders during the pre- (post-)
SDFWP period. The hypothesis of equality of
the coefficients of the number of bidders vari-
able across the two periods is tested by apply-
ing equation (2) to the sample of winning
bids. The equality hypothesis is rejected for

both specifications of the equation in Tabie V
with respective t-values of 4,15 and 3.34.

In order to predict the behavior of the ac-
cepted bid price, 1 carried out a procedure
similar to that reported in the previous sec-
tion. Assuming that the bids are for an ele-
mentary school, the number of bidders is
eight, and the industry is at its trend growth
rate, the predicted accepted bid prices of the
first specification for the pre- and post-
SDFWP periods are $1,202 and $1,283, re-
spectively. The latter is within the 95% con-
fidence interval of the pre-SDFWP prediction
($1,056-%1,369). Thus, there is no statisti-
cally significant difference between accepted
bid prices across the two periods. According
to the second specification, the accepted
square-meter bid price on March 1992, just
before the cstablishment of the SDFWP is
found to be $1,319. On April 1992, the price
jumps to $1,436. It then takes about 20
months for the price to decline to its March
1992 level.

Once other factors are controlled for, the
statistically significant 17.1% differential be-
tween the pre- and post-SDFWP accepted bid
prices observed in Table 1l disappears. For the
period under study, there is no evidence sup-
porting the hypothesis that the lowest bid
prices have increased after the establishment
of the SDFWP. Prominent among these other
factors is the switch from the CV to the IPV
modet after the changing of the regulatory en-
vironment and the subsequent adjustment of
the contractors’ behavior model.

Vilk,. CONCLUSION

Opponents of the prevailing wage laws
argue that these regulations raise labor costs
and the cost of construction, and create a bur-
den for taxpayers, Bivariate comparison of bid
prices for new public schoel construction pro-
jects before and after the introduction of the
SDFWP in B.C. seems to provide supporting
evidence for this position. In this paper, I
identified an additional channel through
which bid prices may be affected. Bid prices
reflect, in addition to the estimated costs of
construction, the uncertainty faced by con-
tractors. If expected profit-maximizing con-
tractors were subject to common uncertainty
concemning costs of construction, then eco-
nomic theory suggests that they will add sur-
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TABLE V
Determinants of Accepted Bid Prices

Specification 1

Speciflcation 2

Whaole Before After Whole BRefore After
Period SDFWP SDFwWp Period SDFwp SDFWP
(1) 2) 3) ) (3) (6}
Canstant 7.255 7.348 6978 7.080 7.057 7.228
{BS.H4 ) ** {76.20)%** (73.1))%*> (75.23)ra* (40, 1 Gy {51.64)*%*
School type 0.081 0.133 0.049 0.08% 112 0.033
(1.99)* (2.62)** (1.16) (2.31)** (2.33)%* (0.85)
Construction Cycle 0.007 —.009 0.007 0.008 —.cl0 —0.002
{1.92)* (1.23) {2.29)%* (2.56)%* (1.50) (0.51}
{/(No, of Bidders} -0.695 —2.048 1.448 —0.391 ~1.172 1.811
(1.37) (3.26)¢** (2.57)%* (0.83) (1.59) (337 **
Time 0.003 0.007 -0.005
{3.24 e (1.92» (2.28)*#
District Dummies Included Included Included Included Included Included
R 0.46 0.71 0.68 0.56 0.76 0.75%
Adj. R? 0.36 0.56 0.55 0.47 0.62 0.63
F 4. Fo¥r* 4 814+ 5,28 %n* 6. 29%%* S5.41%r* 6. 25%%*
Observations 54 25 29 54 25 29

Notes: Dependent variable is natural log of square meter accepted bid price. ***, ** and * indicate statistical signif-

icance at the 1%, 5%, and 10% levels, respectively.

charges to the estimated bid price in order to
avert the winner’s curse. Data do not allow
direct testing for the presence of the winner’s
curse, It is possible to test for the nature of
uncertainty indirectly however, through one
testable prediction of the economic theory.
Under the CV assumption, the higher is the
degree of competition in terms of the number
of competitors, the higher wili be the sur-
charge; under the IPV assumption, however,
an increase in the number of competing con-
tractors witl force each to reduce the bid price.
I hypothesized that the SDFWP reduced the
uncertainty concerning labor costs, which is
common to all contractors. If the hypothesis
is true, then optimal bid prices are anticipated
to be more positively (or less negatively) re-
lated with the number of bidders in the pre-
SDFWP than in the post-SDFWP period.
Econometric results support the hypothesis in
its strongest form: bid prices increase with the
number of bidders in the pre-SDFWP period
and decline with the number of bidders in the
post-SDFWP period. On average, there is no

statistically significant difference between the
bid prices of the two periods. These findings
hold even when the analysis focuses on the
accepted bid prices exclusively, although the
declining number of observations makes sta-
tistical inference morte tentative. The result re-
mains that there is no evidence supporting the
claim that the SDFWP raised the schoot con-
struction bids prices in B.C, over the period
under analysis and that the changing nature of
uncertainty contributed to this outcome.
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